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Abstract: Starting from the action function, we have derived a theoretical background that leads to 
the quantization of gravity and the deduction of a correlation between the gravitational and the inertial 
masses, which depends on the kinetic momentum of the particle. We show that the strong equivalence 
principle is reaffirmed and, consequently, Einstein's equations are preserved. In fact, such equations 
are deduced here directly from this new approach to Gravitation. Moreover, we have obtained a 
generalized equation for the inertial forces, which incorporates the Mach's principle into Gravitation. 
Also, we have deduced the equation of Entropy; the Hamiltonian for a particle in an electromagnetic 
field and the reciprocal fine structure constant directly from this new approach. It was also possible to 
deduce the expression of the Casimir force and to explain the Inflation Period and the Missing Matter, 
without assuming existence of vacuum fluctuations. This new approach to Gravitation will allow us to 
understand some crucial matters in Cosmology.  
 
Key words: Quantum Gravity, Quantum Cosmology, Unified Field.  
PACs: 04.60.-m; 98.80.Qc; 04.50. +h 
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1. INTRODUCTION        
   
        Quantum Gravity was originally 
studied, by Dirac and others, as the 
problem of quantizing General 
Relativity. This approach presents 
many difficulties, detailed by Isham 
[1]. In the 1970's, physicists tried an 
even more conventional approach: 
simplifying Einstein's equations by 
assuming that they are almost linear, 
and then applying the standard 
methods of quantum field theory to 
the thus oversimplified equations. But 
this method, too, failed. In the 1980's 
a very different approach, known as 
string theory, became popular. Thus 
far, there are many enthusiasts    of    
string   theory.  But the mathematical 
difficulties    in    string   theory   are 
formidable, and it is far from clear that 
they will be resolved any time soon. 
At the end of 1997, Isham [2] pointed 
out several "Structural Problems 
Facing Quantum Gravity Theory".  At 
the beginning   of this new century, 
the    problem   of quantizing the 
gravitational field    was   still open.  
         In this work, we propose a new 
approach to Quantum Gravity. 
Starting from the generalization of the 
action function we have derived a 
theoretical background that leads to 
the quantization of gravity. Einstein's 
General Relativity equations are 
deduced directly from this theory of 
Quantum Gravity. Also, this theory 
leads to a complete description of the 
Electromagnetic Field, providing a 
consistent unification of gravity with 
electromagnetism. 
 
2. THEORY 
 
       We start with the action for a 
free-particle that, as we know, is 
given by 
 
 

 

∫−=
b

a
dsS α

where α is a quantity which 
characterizes the particle. 
        In Relativistic Mechanics, the 
action can be written in the following 
form [3]: 

dtcVcLdtS
t

t

t

t∫ ∫ −−== 2

1

2

1

221α

where 
221 cVcL −−= α

is the Lagrange's function.  
          In Classical Mechanics, the 
Lagrange's function for a free-particle 
is, as we know, given by:  
where  V  is the speed of the particle 
and  is a quantity hypothetically [

2aVL =

a 4] 
given by: 

2ma =
where   is the mass of the particle. 
However, there is no distinction about 
the kind of mass (if gravitational 
mass, , or inertial mass ) neither 
about its sign

m

gm im
( )± . 

          The correlation between  and a
α  can be established based on the 
fact that, on the limit , the 
relativistic expression for  

∞→c
L   must be 

reduced to the classic expression 
.The result [2aVL = 5] is: cVL 22α= . 

Therefore, if mcac =2=α ,  we obtain 
. Now, we must decide if  2aVL =

gmm =  or imm = .  We will see in this 
work that the definition of  includes 

. Thus, the right option is , i.e.,   
gm

im gm
.ma g 2=

Consequently, cmg=α  and the 
generalized expression for the action 
of a free-particle will have the 
following form: 

( )1∫−=
b

ag dscmS

or 
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( )21 2222

1

dtcVcmS
t

t g −−= ∫
where the Lagrange's function is 

( )31 222 .cVcmL g −−=

The integral dtcVcmS
t

t g
222 12

1
−= ∫ , 

preceded by the plus sign, cannot 
have a minimum. Thus, the integrand 
of Eq.(2) must be always positive. 
Therefore, if , then necessarily  

; if , then . The  
possibility of  is based on  the 
well-known equation 

0>gm
0>t 0<gm 0<t

0<t
22

0 1 cVtt −±=  
of Einstein's Theory. 
          Thus if the gravitational mass 
of a particle is positive, then t  is also 
positive and, therefore, given by 

22
0 1 cVtt −+= . This leads to the 

well-known relativistic prediction that 
the particle goes to the future, if 

. However, if the gravitational 
mass of the particle is negative, then 

 is negative and given by 

cV →

t
22

0 1 cVtt −−= . In this case, the 
prediction is that the particle goes to 
the past, if . Consequently, 

 is the necessary condition for 
the particle to go to the past. Further 
on, a correlation between the 
gravitational and the inertial masses 
will be derived, which contains the 
possibility of . 

cV →
0<gm

0<gm
          The Lorentz's transforms follow 
the same rule for  and 0>gm 0<gm , 

i.e., the sign before 221 cV−  will be 
 when  and  if ( )+ 0>gm ( )− 0<gm . 

          The momentum, as we know, 
is the vector VLp

rr
∂∂= .Thus, from 

Eq.(3) we obtain 

VM
cV

Vm
p g

g r
r

r
=

−±
=

221
The  sign in the equation above 
will be used when  and the 

( )+
0>gm ( )−  

sign if 0<gm . Consequently, we will 
express the momentum  in the 
following form  

pr

( )4
1 22

VM
cV

Vm
p g

g r
r

r
=

−
=

           The derivative dtpdr  is the 
inertial force  which acts on the 
particle. If the force is perpendicular 
to the speed, we have  

iF

( )5
1 22 dt

Vd

cV

m
F g

i

r
r

−
=

However, if the force and the speed 
have the same direction, we find that 

( )
( )6

1
2

3

22 dt
Vd

cV

m
F g

i

r
r

−
=

From Mechanics [6], we know that  
LVp −⋅

rr  denotes the energy of the 
particle. Thus, we can write 

( )7
1

2

22

2

cM
cV

cm
LVpE g

g
g =

−
=−⋅=

rr

Note that  is not null forgE 0=V , but 
that it has the finite value  
 

( )82
00 cmE gg =

          Equation (7) can be rewritten in 
the following form: 

( ) ( )9

1

1

0

2

22

2
2

2

22

2
2

i
i

g
Kii

i

g

E

i
i

i
i

g

g
g

gg

E
m
m

EE
m
m

cm
cV

cm
cm

m
m

cm
cV

cm
cmE

Ki

=+=

=

⎥
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢
⎢

⎣

⎡

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
−

−
+=

=−
−

−=

444 3444 21

By analogy to Eq. (8),  into 
the   equation   above, is   the   
inertial energy at rest. Thus, 

2
00 cmE ii =

Kiii EEE += 0  is the total inertial 
energy, where  is the kinetic KiE
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inertial energy. From Eqs. (7) and (9) 
we thus obtain  

( )10
1

2

22

2
0 .cM

cV

cm
E i

i
i =

−
=

For small velocities ,  we 
obtain 

( cV << )

( )112
2
12

0 VmcmE iii +≈
where we recognize the classical 
expression for the inertial kinetic 
energy of the particle.  
          The expression for the 
gravitational kinetic energy, , is 
easily deduced by comparing Eq.(7) 
with Eq.(9). The result is   

KgE

( )12.E
m
m

E Ki
i

g
Kg =

          In the presented picture, we 
can say that the gravity, , in a 
gravitational field produced by a 
particle of gravitational mass , 
depends on the particle's gravitational 
energy, (given by Eq.(7)), because 
we can write 

gr

gM

gE

( )1322

2

22 cr

cM
G

cr

E
Gg gg −=−=

Due to rg ∂Φ∂= , the expression of 
the relativistic gravitational potential, 

, is given by Φ

221 cVr

Gm
r

GM gg

−
−=−=Φ

Then, it follows that 
 

2222 11 cVcVr

Gm
r

GM gg

−
=

−
−=−=Φ

φ

 
where rGmg−=φ .  
          Then we get 

22222 11 cVr

Gm

cVrr
g

−
=

−∂

∂
=

∂
Φ∂ φ

whence we conclude that 

222 1 cVr

Gm
r

g

−
=

∂
Φ∂

By definition, the gravitational 
potential energy per unit of 
gravitational mass of a particle inside 
a gravitational field is equal to the 
gravitational potential  of the field. 
Thus, we can write that 

Φ

( )
gm
rU
′

=Φ  

Then, it follows that 
 

( )
222 1 cVr

mm
G

r
m

r
rUF gg

gg
−

′
−=

∂
Φ∂′−=

∂
∂

−=

 
If  and0>gm 0<′gm , or  and 0<gm

0>′gm  the force will be repulsive; the 
force will never be null due to the 
existence of a minimum value for   
(see Eq. (24)). However, if 

gm
0<gm  

and 0<′gm ,  or  and 0>gm 0>′gm   
the   force   will  be   attractive. Just  
for ig mm =  and  we obtain 
the Newton's attraction law. 

ig mm ′=′

           On the other hand, as we 
know, the gravitational force is 
conservative. Thus, gravitational 
energy, in agreement with the energy 
conservation law, can be expressed 
by the decrease of the inertial energy, 
i.e., 

( )14ig EE ΔΔ −=
This equation expresses the fact that 
a decrease of gravitational energy 
corresponds to an increase of the 
inertial energy. 
          Therefore, a variation iEΔ  in 

 yields a variation iE ig EE ΔΔ −=  in . 
Thus

gE

iii EEE Δ+= 0 ; igggg EEEEE ΔΔ −=+= 00

and  
( )1500 igig EEEE +=+

Comparison between (7) and (10) 
shows that 00 ig EE = , i.e., 00 ig mm = .  
Consequently, we have 
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( )162 000 iigig EEEEE =+=+

However Kiii EEE += 0 .Thus, (16) becomes 
( )170 .EEE Kiig −=

Note the symmetry in the equations of 
 and  .Substitution of iE gE Kiii EEE −=0  

into (17)   yields 
( )182 Kigi EEE =−

          Squaring the Eqs.(4) and (7) and 
comparing the result, we find  the 
following correlation between 
gravitational energy and momentum : 

( )19222
2

2

.cmp
c
E

g
g +=

The energy expressed as a function of 
the momentum is, as we know, called 
Hamiltonian or Hamilton's function: 

( )20222 .cmpcH gg +=
          Let us now consider the problem 
of quantization of gravity. Clearly there is 
something unsatisfactory about the 
whole notion of quantization. It is 
important to bear in mind that the 
quantization process is a series of rules-
of-thumb rather than a well-defined 
algorithm, and contains many 
ambiguities. In fact, for electromagnetism 
we find that there are (at least) two 
different approaches to quantization and 
that while they appear to give the same 
theory they may lead us to very different 
quantum theories of gravity. Here we will 
follow a new theoretical strategy: It is 
known that starting from the Schrödinger 
equation we may obtain the well-known 
expression for the energy of a particle in 
periodic motion inside a cubical box of 
edge length  L   [ 7 ]. The result now is  

( )21,...3,2,1
8 2

22
== n

Lm
hnE
g

n

Note that the term 22 8 Lmh g  (energy) 

will be minimum for  where  
is the maximum edge length of a cubical 
box whose maximum diameter  

maxLL = maxL

( )223maxmax Ld =
is equal to the maximum length scale of 
the Universe.  

          The minimum energy of a particle 
is obviously its inertial energy at rest 

. Therefore we can write  22 cmcm ig =

2
2

22

8
cm

Lm
hn

g
maxg

=

Then from the equation above it follows 
that  

( )23
8max

g cL
nhm ±=

whence we see that there is a minimum 
value for  given by gm

( ) ( )24
8max

ming cL
hm ±=

 The relativistic gravitational mass 

( ) 2
1221 −

−= cVmM gg , defined in the 
Eqs.(4), shows that  

( ) ( ) ( )25minmin gg mM =
          The box normalization leads to the 
conclusion that the propagation number 

λπ2== kk
r

 is restricted to the 

values Lnk π2= . This is deduced 
assuming an arbitrarily large but finite 
cubical box of volume  [3L 8]. Thus, we 
have  

λnL =
From this equation, we conclude that  

min

max
max

L
n

λ
=

and 
minminminmin nL λλ ==

Since 1=minn . Therefore, we can write 
that  

( )26minmaxmax LnL =
From this equation, we thus conclude 
that  

( )27minnLL =
or

( )28
n

L
L max=

Multiplying (27) and (28) by 3  and 
reminding that 3Ld = , we obtain 
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( )29
n

d
dorndd max

min ==

Equations above show that the length  
(and therefore the space) is quantized.  
          By analogy to (23) we can also 
conclude that  

( ) ( )30
8min

max
max

cL
hn

M g =

since the relativistic gravitational mass, 

( ) 2
1221 −

−= cVmM gg ,  is just  a 

multiple of .  gm
          Equation (26) tells us that 

maxmaxmin nLL = . Thus, Eq.(30) can be 
rewritten as follows  

( ) ( )31
8

2

max

max
max cL

hn
M g =

Comparison of (31) with (24) shows that  
( ) ( ) ( )32min

2
maxmax gg mnM =

which leads to following conclusion that 
( ) ( )33min

2
gg mnM =

This equation shows that the 
gravitational mass is quantized.  
          Substitution of (33) into (13) leads 
to quantization of gravity, i.e.,  

( )

( )
( )34min

4

2
max

min2
2

gn
nr

Gm
n

r
GM

g gg

=

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
==

From the Hubble's law, it follows that  
( )2maxmaxmax dH~lH~V ==

( )2minminmin dH~lH~V ==
whence  

min

max

min

max

d
d

V
V

=

Equations (29) tell us that  
maxminmax ndd = . Thus the equation 

above gives 

( )35
max

max
min n

V
V =

which leads to following conclusion 

( )36
n

V
V max=

this equation shows that velocity is also 
quantized. 

          From this equation one concludes 
that we can have  or maxVV =

2maxVV = , but there is nothing in 
between. This shows clearly that  
cannot be equal to c  (speed of light in 
vacuum). Thus, it follows that 

maxV

( )

( )
( )

.
..........................................

..........................

max

max

max

max

max

max

max

numberbigaisnwhere

nVVnn
TardyonsnVVnn

cnVVnn

nVVnn

TachyonsVVn
VVn
VVn

x

xx

xx

xx

xx

22
11

11

33
22

1

+=+=

+=+=

←===
−−−−−−−−−−−−−−−−−−−−−−−−

−=−=

==

==

==

           Then  is the speed upper limit of 
the Tardyons and also the speed lower 
limit of the Tachyons. Obviously, this limit 
is always the same in all inertial frames. 
Therefore  can be used as a reference 
speed, to which we may compare any 
speed , as occurs for the relativistic 

factor

c

c

V
221 cV− . Thus, in this factor,  

does not refer to maximum propagation 
speed of the interactions such as some 
authors suggest;   is just a speed limit 
which remains the same in any inertial 
frame. 

c

c

           The temporal coordinate  of 
space-time is now  (  
is then obtained when  ). 

Substitution of  into this 

equation yields

0x
tVx max=0 ctx =0

cVmax →

( lH~nnVVmax == )
( )( )lxH~nVxt max

00 1== . 

On the other hand, since lH~V = and 
nVV max=  we can write that 

nH~Vl max
1−= .Thus ( ) ( ) maxtH~ntH~lx ==0 .  

Therefore, we can finally write 
 

( )( ) ( )371 0 ntlxH~nt max==
 
which shows the quantization of time. 

21
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          From Eqs. (27) and (37) we can 
easily conclude that the spacetime is not 
continuous it is quantized.  
          Now, let us go back to Eq. (20) 
which will be called the gravitational 
Hamiltonian to distinguish it from the 
inertial Hamiltonian :  iH

( )3822
0

2 .cmpcH ii +=
Consequently, Eq. (18) can be rewritten 
in the following form: 

( )392 igi HHH Δ=−

where iHΔ is the variation on the 
inertial Hamiltonian or inertial kinetic 
energy. A momentum variation pΔ  yields 
a variation iHΔ  given by: 

( ) ( )4042
0

2242
0

22 cmcpcmcppH iii +−+Δ+=Δ
          By considering that the particle is 
initially at rest ( . Then, Eqs. (20), 

(38) and (39) give respectively: , 

 and 

)0=p
2cmH gg =

2
0cmH ii =

2
0

2

0

11 cm
cm

pH i
i

i ⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ Δ
+=Δ

By substituting , and  into 
Eq.(39), we get 

gH iH iHΔ

 

( )41112 0

2

0
0 .i

i
ig m

cm
pmm

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ Δ
+−=

 
This is the general expression of the 
correlation between the gravitational and 
inertial mass. Note that 
for ( )250cmp i>Δ , the value of  
becomes negative.  

gm

          Equation (41) shows that  

decreases of  for an increase of 

. Thus, starting from (4) we 
obtain

gm

gmΔ

pΔ

( )
( )21 cV

Vmm
pp gg

−

Δ−
=Δ+

By considering that the particle is initially 
at rest , the equation above gives  ( 0=p

( )
( )21 cV

Vmm
p gg

−

Δ−
=Δ

From      the      Eq.(16)     we  obtain:  
( ) iiiiiiig EEEEEEEE ΔΔ −=+−=−= 0000 22

However, Eq.(14) tells us  that gi EE ΔΔ =− ; 

what leads to gig EEE Δ+= 0  or gig mmm Δ+= 0 . 
Thus, in the expression of   pΔ  we   
can replace ( )gg mm Δ−    for , i.e, 0im

( )2
0

1 cV

Vmp i

−
=Δ

We can therefore write 

( )
( )42

1 2
0 cV

cV
cm

p

i −
=

Δ

By substitution of the expression above 
into Eq. (41), we thus obtain: 
 

( ) ( )43112 0
22

0
2
1

iig mcVmm ⎥⎦
⎤

⎢⎣
⎡ −−−=

−

 
For  0=V  we obtain .Then, 0ig mm =

( ) ( )minmin 0ig mm =

Substitution of  into the quantized 

expression of (Eq. (33)) gives 
(mingm )

)

gM
 

( )min0
2

ig mnM =
 
where  is the elementary 
quantum of inertial mass to be 
determined.   

(min0im

          For 0=V , the relativistic 

expression 221 cVmM gg −=  becomes 

00 ggg mMM == . However, Eq. (43) shows 

that 00 ig mm = . Thus, the quantized 

expression of  reduces to gM

( )min0
2

0 ii mnm =
In order to define the inertial quantum 
number, we will change n  in the 
expression above for . Thus we have in
 

( ) ( )44min0
2

0 iii mnm =

 )

22
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which shows the quantization of 
inertial mass;  is the inertial 
quantum number. 

in

      We will change in the quantized 
expression of  for in order to 
define the gravitational quantum 
number. Thus, we have 

n
gM gn

 
( ) ( )amnM igg 440

2
min=

 
          Finally, by substituting  
given by Eq. (43) into the relativistic 
expression of , we readily obtain 

gm

gM

( ) ( )45112
1

2
1

22

22

ii

g
g

McVM
cV

m
M

⎥⎦
⎤

⎢⎣
⎡ −−−=

=
−

=

−

 
          By expanding in power series 
and neglecting infinitesimals, we 
arrive at: 
 

( )461
2

2

ig M
c
VM ⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
−=

 
Thus, the well-known expression for 
the simple pendulum 
period, ( )( )glMMT giπ2= , can be rewritten 
in the following form: 

cVfor
c

V
g
lT <<⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+=

2

2

2
12π

          Now, it is possible to learn why 
Newton’s experiments using simple 
penduli do not find any difference 
between and . The reason is 
due to the fact that, in the case of 
penduli, the ratio 

gM iM

22 2cV  is less than 
, which is much smaller than the 

accuracy of the mentioned 
experiments. 

1710−

          Newton’s experiments have 
been improved upon (one part in 
60,000) by Friedrich Wilhelm Bessel 
(1784–1846). In 1890, Eötvos 
confirmed Newton’s results with 

accuracy of one part in . 
Posteriorly, Eötvos experiment has 
been repeated with accuracy of one 
part in . In 1963, the experiment 
was repeated with an even greater 
accuracy, one part in . The result 
was the same previously obtained.  

710

910

1110

          In all these experiments, the 
ratio 22 2cV  is less than , which 
is much smaller than the accuracy of 

 obtained in the previous more 
precise experiment.  

1710−

1110−

          Then, we arrive at the 
conclusion that all these experiments 
say nothing in regard to the relativistic 
behavior of masses in relative motion.   
          Let us now consider a planet in 
the Sun’s gravitational field to which, 
in the absence of external forces, we 
apply Lagrange’s equations. We 
arrive at the well-known equation:  

h=

=−⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

dt
dr

r
GM

dt
dr

dt
dr i

ϕ

ϕ

2

2
2

2 2
E

where is the inertial mass of the 
Sun. The term 

iM
aGM i−=E , as we 

know, is called the energy constant; 
 is the semiaxis major of the Kepler-

ellipse described by the planet 
around the Sun. 

a

          By replacing  into the 
differential equation above for the 
expression given by Eq. (46), and 
expanding in power series, neglecting 
infinitesimals, we arrive, at:  

iM

 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+=−⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

2

22
2

2 22

c
V

r
GM

r
GM

dt
dr

dt
dr gg  Eϕ  

 
Since ( )dtdrrV ϕω == , we get 
 

2

2

2
2

2 22
⎟
⎠
⎞

⎜
⎝
⎛+=−⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

dt
d

c

rGM
r

GM
dt
dr

dt
dr gg ϕϕ  E

which is the Einsteinian equation of the 
planetary motion.  

23
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          Multiplying this equation by 
( )2ϕddt  and remembering that 

( ) 242 hrddt =ϕ , we obtain   

22

3

2

4
2

2 22

c

rGMrGMrr
d
dr gg ++⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=+⎟

⎞
⎜⎜
⎝

⎛

hh
E

ϕ ⎟
⎠

Making ur 1=  and multiplying both 
members of the equation by u , we 
get 

4

2

3

22
2

2 22

c

uGMuGM
u

d
du gg ++=+⎟⎟

⎞
⎜⎜
⎛

hh
E

ϕ ⎠⎝
This leads to the following expression 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+=+ 2

22

22

2 31
c
uGM

u
d

ud g h
hϕ

In the absence of term 2223 cuh , the 
integration of the equation should be 
immediate, leading to π2 period. In 
order to obtain the value of the 
perturbation we can use any of the 
well-known methods, which lead to 
an angleϕ , for two successive 
perihelions, given by 

22

226
2

hc

MG g+π  

Calculating per century, in the case of 
Mercury, we arrive at an angle of 43” 
for the perihelion advance.  
          This result is the best 
theoretical proof of the accuracy of 
Eq. (45).   
          Now consider a relativistic 
particle inside a gravitational field. 
The condition for it to escape from the 
gravitational field is that its inertial 
kinetic energy becomes equal to the 
absolute value of the gravitational 
energy of the field, which is given 

( )

221 cVr

MGm

r
MGM

rU

gg

gg

−

′
−=

=
′

−=

Since  ( ) gMrU ′=Φ  and rg ∂Φ∂=  
then, we get 
 

222 1 cVr

Gm
g g

−
−=

 
where  is the  velocity of the mass 

, in respect to the observer. V  is 
also the velocity 

V

gm
with which the 

observer moves away from gm .  If 
the observer is inside the gravitational 

field produced by , then, V  is the 
velocity with which the observer 

escapes from  (or the escape 
velocity from the gravitational field of 

). Since the gravitational field is 
created by a particle with non-null 
gravitational mass, then obviously, 

gm

gm

gm

cV < .  If cV <<  the escape velocity is 
given by 
 

r
Mm

GVM gg
g

′
=′ 2

2
1

 
whence we obtain 
 

r
Gm

V g22 =

 
By substituting this expression into 
the equation of g , above obtained, 
the result is 
 

22 21 rcGmr

Gm
r

g
g

g

−
=

∂
Φ∂

=

 
whence we recognize the 
Schwzarzschilds’ equation.  Note in 
this equation the presence of , 
whose value, according to Eq. (41) 
can be reduced or made negative. In 

gm

24
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this case*, the singularity ∞→g , 
produced by Schwzarzschilds’ radius 

22 cGmr g= , ( )ig mm = , obviously 
does not occur.  Consequently, Black 
Hole does not exist.  

    For we get cV << 2222 211 cVcV +≅− . 

Since rGmV g22 = , then we can write that 

22
22 111

crc
Gm

cV g φ
+=+≅−           

Substitution of 222 11 ccV φ+=−  into the 
well-known expression below 

221 cVtT −=
which expresses the relativistic 
correlation between own time (T) and 
universal time (t), gives 

⎟
⎠

⎞
⎜
⎝

⎛
+=

2
1

c
tT φ

It is known from the Optics that the 
                                           
* This can occur, for example, in a stage of 
gravitational contraction of a neutron star (mass > 
2.4M ), when the gravitational masses of the 
neutrons, in the core of star, are progressively 
turned negative, as a consequence of the increase 
of  the density of magnetic energy inside the 
neutrons, 2

02
1

nn HW μ= ,  reciprocally produced by 
the spin magnetic fields of the own neutrons, 

( ) ( )33
02

1 42 nnnnnnn rmSerMH πγπμ
rrr

==  due to the 

decrease of the neutrons radii, , along the very 
strong compression at which they are subjected. 
Since , and , then  
increases much more rapidly – with the decrease 
of  – than

nr

6−∝ nn rW 3−∝ nn rρ nW

nr nρ . Consequently, the ratio 

nnW ρ  increases progressively with the 
compression of the neutrons star. According to 
Eq. (41), the gravitational masses of the neutrons 
can be turned negative at given stage of the 
compression. Thus, due to the difference of 
pressure, the value of nnW ρ in the crust is 
smaller than the value in the core. This means 
that, the gravitational mass of the core becomes 
negative before of the gravitational mass of the 
crust. This makes the gravitational contraction 
culminates with an explosion, due to the repulsive 
gravitational forces between the core and the 
crust. Therefore, the contraction has a limit and, 
consequently, the singularity does not occur.  
  

frequency of a wave, measured in units 
of universal time, remains constant 
during its propagation, and that it can be 
expressed by 

t∂
∂

=
ψω0

where dtdψ  is the derivative of the 
eikonal ψ  with respect to the time.  
          On the other hand, the frequency 
of the wave measured in units of own 
time is given by 

T∂
∂

=
ψω

Thus, we conclude that 

T
t

∂
∂

=
0ω

ω

whence we obtain 

⎟
⎠

⎞
⎜
⎝

⎛ +
==

2
0 1

1

c
T
t

φω
ω

By expanding in power series, neglecting 
infinitesimals, we arrive at: 

⎟
⎠

⎞
⎜
⎝

⎛
−=

20 1
c
φωω

In this way, if a light ray with a frequency 
0ω is emitted from a point where the 

gravitational potential is 1φ , it will have a 
frequency 1ω . Upon reaching a point 
where the gravitational potential is 2φ  its 
frequency will be 2ω . Then, according to 
equation above, it follows that 

⎟
⎠

⎞
⎜
⎝

⎛
−=⎟

⎠

⎞
⎜
⎝

⎛
−=

2
2

022
1

01 11
c

and
c

φ
ωω

φ
ωω

Thus, from point 1 to point 2 the 
frequency will be shifted in the 
interval 21 ωωω −=Δ , given by 

⎟
⎠

⎞
⎜
⎝

⎛ −
=Δ 2

12
0

c
φφ

ωω

If 0<Δω , ( )21 φφ > , the shift occurs in the 
direction of the decreasing frequencies 
(red-shift). If 0>Δω , ( 21 )φφ <  the blue-
shift occurs.  
           Let us now consider another 
consequence of the existence of 
correlation between and .  gM iM
          Lorentz's force is usually written in 
the following form: 

25
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BVqEqdtd
rrrr

×+=p
where 22

0 1 cVVmi −=
rrp . However, 

Eq.(4) tells us that 221 cVVmp g −=
r

. 
Therefore, the expressions above must 
be corrected by multiplying its members 
by 0ig mm ,i.e., 

p
cV

Vm

cV

Vm
m
m

m
m gi

i

g

i

g r
rr

r
=

−
=

−
=

2222

0

00 11
p

and 

( )
00

p
i

g

i

g

m
m

BVqEq
m
m

dt
d

dt
pd rrrr
r

×+=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

That is now the general expression for 
Lorentz's force. Note that it depends on 

. gm
         When the force is perpendicular to    
the    speed,   Eq. (5)  gives 

( ) 221 cVdtVdmdtpd g −=
rr

.By comparing 
with Eq.(46), we thus obtain 

( )( ) BVqEqdtVdcVmi

rrrr
×+=− 22

0 1
 Note that this equation is the expression 
of an inertial force. 
          Starting from this equation, well-
known experiments have been carried 
out in order to verify the relativistic 
expression: 221 cVmi − . In general, 
the  momentum variation pΔ  is 
expressed by tFp ΔΔ =  where  is the 
applied force during a time interval 

F
tΔ . 

Note that there is no restriction 
concerning the nature of the force , 
i.e., it can be mechanical, 
electromagnetic, etc. 

F

          For example, we can look on the 
momentum  variation  pΔ   as  due  to 
absorption or emission of 
electromagnetic energy by the particle          
(by means of radiation and/or by means 
of Lorentz's force upon the charge of the 
particle).  
          In the case of   radiation  (any 
type), pΔ  can be obtained as follows. It 
is known that the radiation pressure , 

, upon an area  of a 
volume 
dP dxdydA =

dxdydzd =V  of a particle( the 
incident radiation normal to the 

surface )is equal to the energy  
absorbed per unit volume 

dA dU
( )VddU .i.e.,  

( )47
dAdz
dU

dxdydz
dU

d
dUdP ===
V

Substitution of vdtdz =  (  is the speed 
of radiation) into the equation above 
gives 

v

( ) ( )48
v

dD
v
dAdtdU

d
dUdP ===
V

Since   dFdPdA =  we can write: 

( )49
v

dUdFdt =

However we know that dtdpdF= , then 

( )50
v

dUdp =

From Eq. (48), it follows that 

( )51
v
dDddPddU VV ==

Substitution into (50) yields 

( )522v
dDddp V

=

or  

∫ ∫∫ =
Dp

dDd
v

dp
0 020

1 V VΔ

whence 

( )532v
Dp V

=Δ

This expression is general for all types of 
waves including non-electromagnetic 
waves such as sound waves. In this 
case,  in Eq.(53), will be the speed of 
sound in the medium and  the intensity 
of the sound radiation.  

v
D

          In the case of electromagnetic 
waves, the Electrodynamics tells us that 

 will be given by v

( ) ⎟
⎠
⎞⎜

⎝
⎛ ++

===

11
2

2ωεσ
μεκ

ω

rrr

c
dt
dzv

where    is     the    real part of the 

propagation vector 
rk

k
r

; ir ikkkk +==
r

 ; 

ε , μ and σ,   are the electromagnetic 
characteristics of the medium in which 
the incident (or emitted) radiation is 
propagating   ( 0εεε r=  where rε  is the 
relative dielectric permittivity and 

 ;mF /10854.8 12
0

−×=ε 0μμμ r=  where 

26
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rμ  is the relative magnetic permeability 
and ; m/H7

0 104 −×= πμ σ  is the 
electrical conductivity). For an atom 
inside a body, the incident (or emitted) 
radiation on this atom will be propagating 
inside the body, and consequently, 
σ=σbody, ε=εbody, μ=μbody.  
          It is then evident that the index of 
refraction  vcnr =   will be given by 

( ) ( )5411
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσμε rr

r v
cn

On the other hand, from Eq. (50) follows 
that  

rn
c
U

c
c

v
Up =⎟

⎠
⎞

⎜
⎝
⎛=Δ

Substitution into Eq. (41) yields 

( )551121 0

2

2
0

ir
i

g mn
cm

Um
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

         If the body is also rotating, with an 
angular speed ω  around its central axis, 
then it acquires an additional energy 
equal to its rotational energy 
( )2

2
1 ωIEk = .  Since this is an increase 

in the internal energy of the body, and 
this energy is basically electromagnetic, 
we can assume that , such as U , 
corresponds to an amount of 
electromagnetic energy absorbed by the 
body. Thus, we can consider  as an 
increase in the electromagnetic 
energy  absorbed by the body. 
Consequently, in this case, we must 
replace  in Eq. (55) for ( )

kE

kE

kEU =Δ
U

U UU Δ+ . If 
UU Δ<< , the Eq. (55) reduces to 

0

2

2
0

2
1

2
121 i

i

r
g m

cm
nI

m
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−≅

ω

For ωεσ << , Eq. (54) shows that 

rrr vcn με==  and fcnr πμσ 42=  in 
the case of ωεσ >> . In this case, if the 
body is a Mumetal disk 
( )17 .101.2;100000,105 −×== mSgaussatr σμ  

with radius R , ( )2
02

1 RmI i= , the equation 
above shows that the gravitational mass 
of the disk is 

( ) ( )diskidiskg m
f

Rm 0

44
13 11012.1121

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−≅ − ω

Note that the effect of the 
electromagnetic radiation applied upon 
the disk is highly relevant, because in the 
absence of this radiation the index of 
refraction, present in equations above, 
becomes equal to 1. Under these 
circumstances, the possibility of strongly 
reducing the gravitational mass of the 
disk practically disappears. In addition, 
the equation above shows that, in 
practice, the frequency  of the 
radiation cannot be high, and that 
extremely-low frequencies (ELF) are 
most appropriated. Thus, if the frequency 
of the electromagnetic radiation applied 
upon the disk is 

f

Hzf 1.0=  (See Fig. I (a)) 
and the radius of the disk is , 
and its angular speed 

mR 15.0=

( )rpmsrad 000,100~/1005.1 4×=ω , the 
result is  

( ) ( )diskidiskg mm 06.2−≅  
This shows that the gravitational mass of 
a body can also be controlled by means 
of its angular velocity. 
          In order to satisfy the condition 

UU Δ<< , we must have dtUddtdU Δ<< , 
where dtdUPr =  is the radiation power. 
By integrating this expression, we 
get fPU r 2= . Thus we can conclude 
that, for UU Δ<< , we must have 

2
2
12 ωIfPr << , i.e.,  

fIPr
2ω<<

By dividing both members of the 
expression above by the area , 
we obtain 

24 rS π=

2

2

4 r
fIDr

π
ω

<<

Therefore, this is the necessary condition 
in order to obtain . In the case 
of the Mumetal disk, we must have  

UU Δ<<

( )225 /10 mwattsrDr <<
          From Electrodynamics, we know 
that a radiation with frequency f  
propagating within a material with 
electromagnetic characteristics ε, μ and 
σ has the amplitudes of its waves 
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attenuated by e−1=0.37 (37%) when it 
penetrates  a distance  z, given by †

( ) ⎟
⎠
⎞⎜

⎝
⎛ −+

=
11

1

2
2

1 ωεσεμω
z

For ωεσ >> , equation above reduces to 

σπμf
z 1

=

In the case of the Mumetal subjected to 
an ELF radiation with frequency 

, the value is . 
Obviously, the thickness of the Mumetal 
disk must be less than this value. 

Hzf 1.0= mmz 07.1=

          Equation (55) is general for all 
types of electromagnetic fields including 
gravitoelectromagnetic fields (See Fig. I 
(b)).  

Acceleration 

Gravitoelectric  
Field 

Gravitomagnetic 
Field 

Fig. I – (a) Experimental set-up in order to measure the
gravitational mass decreasing in the rotating Mumetal 
disk. A sample connected to a dynamometer can measure
the decreasing of gravity above the disk. (b)
Gravitoelectromagnetic Field.   

(b) 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 Transmitter    
  ELF electromagnetic radiation 

  Mumetal disk     

Motor 

Balance 

 
         The Maxwell-like equations for 
weak gravitational fields are [9]  
                                           
†
Quevedo, C. P. (1978) Eletromagnetismo 

McGraw-Hill, p.269-270. 
 

t
D

jH

B
t

B
E

D

G
GG

G

G
G

G

∂
∂

+−=×∇

=∇
∂

∂
−=×∇

−=∇

0.

. ρ

where GGrGG ED 04 εε=  is the 
gravitodisplacement field ( rGε  is the 
gravitoelectric relative permittivity of the 
medium; G0ε  is the gravitoelectric   
permittivity  for free space  and gEG =  
is the gravitoelectric field intensity); ρ  is 
the density of local rest mass in the local 
rest frame of the matter; 

GGrGG HB 0μμ=  is the gravitomagnetic 
field ( rGμ  is the gravitomagnetic relative 
permeability, G0μ  is the gravitomagnetic 
permeability for free space and  is 
the gravitomagnetic field intensity;  

GH

GGG Ej σ−=  is the local rest-mass 
current density in this frame ( Gσ  is the 
gravitoelectric conductivity of the 
medium).    
          Then, for free space we can write 
that  

⎟
⎠

⎞
⎜
⎝

⎛===
2000 444

r
GMgED GGGGG εεε

But from the electrodynamics we know 
that  

24 r
qED

π
ε ==

By analogy we can write that  

24 r

M
D g

G
π

=

By comparing this expression with the 
previous expression of  , we get GD

2128
0 ..1098.2

16
1 −−×== mNkg

GG π
ε

which is the expression of the   
gravitoelectric   permittivity for free 
space. 
       The gravitomagnetic permeability      
for free space [10,11] is 

kgm
c

G
G

26
20 1073316 −×== .πμ

We then convert Maxwell-like equations 
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for weak gravity into a wave equation for 
free space in the standard way. We 
conclude that the speed of Gravitational 
Waves in free space is 

cv
GG

==
00

1
με

This means that both electromagnetic 
and gravitational plane waves propagate 
at the free space with the same speed.  
     Thus, the impedance for free space is  

c
Gc

H
E

Z GGG
G

G
G

πμεμ 16
000 ====

 and the Poynting-like vector is  
GG HES
rrr

×=
For a plane wave propagating in the 
vacuum, we have GGG HZE = . Then, it 
follows that 

2
0

22222

3222
1

i
G

G
G

h
G

ch
Z

E
Z

S
π
ωω

===
rrr

which is the power per unit area of a 
harmonic plane wave of angular 
frequencyω .  
           In classical electrodynamics the 
density of energy in an electromagnetic 
field, , has the following expression   eW

2
02

12
02

1 HEW rre μμεε +=
In analogy with this expression we    
define    the energy   density in a 
gravitoelectromagnetic field,  , as 
follows 

GW

2
02

12
02

1
GGrGGGrGG HEW μμεε +=

For free space we obtain  
1== rGrG εμ

2
00 1 cGG με =

cHE GGG 0μ=
and  

GGG HB 0μ=
Thus, we can rewrite the equation of  
as follows  

GW

G

G

G

G
GG

G
G

BB
Bc

c
W

0

22

0
02

122
2

0
2
1 1

μμ
μ

μ
=⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

 
Since VGG WU = , (V is the volume of the 
particle) and  for free space we 
can write (55) in the following form 

1=rn

( )am
c

B

m
c

W
m

i
G

G

i
G

g

551121
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 where V0im=ρ . 
          This equation shows how the 
gravitational mass of a particle is altered 
by a gravitomagnetic field.  
          A gravitomagnetic field, according 
to Einstein's theory of general relativity, 
arises from moving matter (matter 
current) just as an ordinary magnetic 
field arises from moving charges. The 
Earth rotation is the source of a very 
weak gravitomagnetic field given by  

1140 10
16

−−≈⎟
⎠
⎞

⎜
⎝
⎛−= srad

r
MB

Earth

G
EarthG .,

ω
π

μ

Perhaps ultra-fast rotating stars can 
generate very strong gravitomagnetic 
fields, which can make the gravitational 
mass of particles inside and near the star 
negative. According to (55a) this will 
occur if ρμ GG cB 0061.> . Usually, 
however, gravitomagnetic fields 
produced by normal matter are very 
weak.  
          Recently Tajmar, M. et al., [12] 
have     proposed    that    in   addition to 
the London moment, ,                        

(
LB

( ) ωω 1110112 −×≅−= .** emBL  ;  and 

 are the Cooper-pair mass and charge 
respectively), a rotating superconductor 
should exhibit  also a large 
gravitomagnetic field, , to explain an 
apparent mass increase of Niobium 
Cooper-pairs discovered by Tate et 
al[

*m
*e

GB

13,14]. According to Tajmar and Matos 
[15], in the case of coherent matter,  

is given by:  where 
GB

2
02 grGcGB λμωρ−= cρ  

is the mass density of coherent matter 
and grλ  is the graviphoton wavelength. 

By choosing grλ  proportional to the local 

density of coherent matter, cρ . i.e.,  
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cG
gr

gr

cm
ρμ

λ 02
1

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

h

we obtain  

ω

ρμ
μωρλμωρ

2

122
0

0
2

0

−=

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=−=

cG
GcgrGcGB

and the graviphoton mass, , is grm
cm cGgr hρμ0=

          Note that if we take the case of no 
local sources of coherent matter ( )0=cρ , 
the graviphoton mass will be zero. 
However, graviphoton will have non-zero 
mass inside coherent matter ( )0≠cρ .  
This can be interpreted as a 
consequence of the graviphoton gaining 
mass inside the superconductor via the 
Higgs mechanism due to the breaking of 
gauge symmetry.  
          It  is important to note that the  
minus  sign  in the  expression   for       
can  be understood  as  due  to the 
change from    the   normal   to  the 
coherent state of matter, i.e., a switch 
between real  and  imaginary    values    
for   the   particles inside  the  material   
when going    from the    normal to the 
coherent state of matter. Consequently, 
in   this   case the variable   U    in    (55)     
must be replaced by  and not by  
only. Thus we obtain 

GB

GiU GU
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U
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G
g 551121 0
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        Since VGG WU = , we can write (55b) 
for , in the following form 1=rn
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where V0ic m=ρ  is the local density 
of coherent matter. 
          Note the different sign (inside 
the square root) with respect to (55a). 

          By means of (55c) it is possible to 
check the changes in the gravitational 
mass of the coherent part of a given 
material (e.g. the Cooper-pair fluid). Thus 
for the electrons of the Cooper-pairs we 
have 
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where eρ  is the mass density of the 
electrons. 
         In order to check the changes in 
the gravitational mass of neutrons and 
protons (non-coherent part) inside the 
superconductor, we must use Eq. (55a) 
and  [Tajmar and 

Matos, op.cit.]. Due to , 

that expression of  can be rewritten in 
the following form 

2
02 grGGB λωρμ−=

12
0 =grcG λρμ

GB

( )cgrGGB ρρωλωρμ 22 2
0 −=−=

Thus we have 

( )

innin

in
nG

cn
in

in
nG

G
ingn

mm

m
c

m

m
c

B
mm

χ

ρμ
ρρω

ρμ

−=

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

1
4

12

112

2

2
0

22

2

2
0

2

( )

ippip

ip
pG

cp
ip

ip
pG

G
ipgp

mm

m
c

m

m
c

B
mm

χ

ρμ

ρρω

ρμ

−=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

=
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

1
4

12

112

2

2
0

22

2

2
0

2

=

30



 17

where nρ  and pρ  are the mass density 
of neutrons and protons respectively. 
          In Tajmar’s experiment, induced 
accelerations fields outside the 
superconductor in the order of gμ100 , at 

angular velocities of about  
were observed.  

1500 −srad .

         Starting from ( ) rGmg initialg=  we 

can write that ( )( ) rmmGgg ginitialg Δ+=Δ+ . 

Then we get rmGg gΔ=Δ . For 

( ) rGmgg initialgηη ==Δ  it follows that 

( ) iinitialgg mmm ηη ==Δ . Therefore a 
variation of gg η=Δ  corresponds to a 
gravitational mass variation 0ig mm η=Δ . 

Thus  corresponds 
to   

ggg 4101100 −×=≈Δ μ

0
4101 ig mm −×≈Δ

         On    the   other   hand, the total 
gravitational mass of a particle can be 
expressed by 

( ) ( )
( )

( )
( )

( ) 2

2

2

2

2

cENmNmNmNm
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χχχ

χχχ

χ
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where EΔ  is the interaction 
energy; , ,  are the number of 
neutrons, protons and electrons 
respectively. Since   and 

nN pN eN

ipin mm ≅

pn ρρ ≅  it follows that  pn χχ ≅   and 

consequently the expression of  
reduces to 

gm

 
( ) ( )dcENmNmNmm pieeeipppig 552 2

0 Δ++−≅ χχ
 
Assuming that ipppieee mNmN χχ 2<<  and 

ipppp mNcEN χ22 <<Δ  Eq. (55d) reduces to 
 

( )emmmNmm ipiipppig 5520 χχ −=−≅  
or 

00 ipigg mmmm χ−=−=Δ
 
By comparing this expression with 

 which has been 
obtained from Tajmar’s experiment, we 
conclude that at angular velocities 

 we have 

ig mm 4101 −×≈Δ

1500 −≈ srad .ω
4101 −×≈pχ

From the expression of  we get gpm
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where pVpp m=ρ  is the mass density 
of the protons. 
          In order to calculate pV  we need 
to know the type of space (metric) inside 
the proton. It is known that there are just 
3 types of space: the space of positive 
curvature, the space of negative 
curvature and the space of null 
curvature.  The negative type is 
obviously excluded since the volume of 
the proton is finite. On the other hand, 
the space of null curvature is also 
excluded since the space inside the 
proton is strongly curved by its enormous 
mass density. Thus we can conclude that 
inside the proton the space has positive 
curvature. Consequently, the volume of 
the proton, pV , will be expressed by the 
3-dimensional space that corresponds to 
a hypersphere in a 4-dimentional space, 
i.e., pV  will be the space of positive 
curvature the volume of which is [16]  

322
2

0 0 0

3 2 pp rdddr πφθχθχ
ππ π

== ∫ ∫ ∫ sinsinpV            

In the case of Earth, for example, 
pEarth ρρ << .  Consequently the 

curvature of the space inside the Earth is 
approximately null (space approximately 
flat). Then 

3
3
4

EarthEarth rV π≅ .

          For we then get mrp
151041 −×= .

31
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316103 mkg
mp

p /×≅=
pV

ρ

          Starting from the London moment 
it is easy to see that by precisely 
measuring the magnetic field and the 
angular velocity   of    the 
superconductor, one can calculate the 
mass of the Cooper-pairs.  This   has 
been done for both classical and high-Tc 
superconductors [17-20].   In    the 
experiment with the highest precision  to  
date,  Tate et al, op.cit.,  reported a 
disagreement between the theoretically 
predicted Cooper-pair mass in Niobium 
of 99999202 .mm e

* =  and its 
experimental value of ( )210000841. , 
where  is the electron mass. This 
anomaly was actively discussed in the 
literature without any apparent solution 
[

em

21-24]. 
           If we consider that the apparent 
mass increase from Tate’s 
measurements results from an increase 
in the gravitational mass  of the 

Cooper-pairs due to  , then we can 
write 
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          From (55c) we can write that  
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where  is the Cooper-pair mass 
density.  

*ρ

          Consequently we can write 
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From this equation we then obtain 
 

316103 mkg /* ×≅ρ
Note that .   *ρρ ≅p

          Now we can calculate the 
graviphoton mass, , inside the 
Cooper-pairs fluid (coherent part of the 
superconductor)  as 

grm

 
kgcm Ggr

52
0 104 −×≅= h*ρμ

 
Outside the coherent matter ( )0=cρ the 
graviphoton mass will be zero 
( )00 == cm cGgr hρμ .  

 Substitution of pρ , *ρρ =c and  

into the expression of 

1500 −≈ srad.ω

pχ  gives 
 

4101 −×≈pχ  

 
Compare this value with that one 
obtained from the Tajmar experiment.  
          Therefore, the decrease in the 
gravitational mass of the superconductor, 
expressed by (55e), is 

SCiSCi

SCipSCiSCg

mm

mmm

,,

,,,

410−−≅

−≅ χ

This corresponds to a decrease of the 
order of in respect to the initial 
gravitational mass of the superconductor. 
However, we must also consider the 
gravitational shielding effect, produced 
by this decrease of  in the 
gravitational mass of the particles inside 
the superconductor (see Fig. II). 
Therefore, the total weight decrease in 
the superconductor will be much greater 
than . According to Podkletnov 
experiment [

%210−

%210 −≈

%210−

25] it can reach up to 1% of 
the total weight of the superconductor 
at  16523 −srad .. ( )rpm5000 . In this 
experiment a slight decrease (up to 

%1≈ ) in the weight of samples hung 
above the disk (rotating at 5000rpm) was 

32
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observed. A smaller effect on the order 
of  has been observed when the 
disk is not rotating. The percentage of 
weight decrease is the same for samples 
of different masses and chemical 
compounds. The effect does not seem to 
diminish with increases in elevation 
above the disk. There appears to be a 
“shielding cylinder” over the disk that 
extends upwards for at least 3 meters. 
No weight reduction has been observed 
under the disk. 

%.10

          It is easy to see that the decrease 
in the weight of samples hung above the 
disk (inside the “shielding cylinder” over 
the disk) in the Podkletnov experiment,   
is also a consequence of the 
Gravitational Shielding Effect showed in 
Fig. II.              
          In order to explain the 
Gravitational Shielding Effect, we start 
with the gravitational field, 

μ̂2R
GM

g g−=
r

, produced by a particle 

with gravitational mass, . The 

gravitational flux,
gM

gφ , through a spherical 

surface, with area  and radius S R , 
concentric with the mass , is given 
by  

gM

( ) g
g

SSg

GMR
R

GM

SgdSgSdg

ππ

φ

44 2
2 ==

==== ∫∫
rr

 

Note that the flux gφ  does not depend on 
the radius R  of the surface , i.e., it is 
the same through any surface concentric 
with the mass .   

S

gM
          Now consider a particle with 
gravitational mass,  , placed into the 

gravitational field produced by . 
According to Eq. (41), we can 
have

gm′

gM

10 −=′′ ig mm , 00 ≅′′ ig mm ‡, 10 =′′ ig mm , 
etc. In the first case, the gravity 
                                           
‡ The quantization of the gravitational mass 
(Eq.(33)) shows that for n = 1 the gravitational 
mass is not zero but equal to mg(min).Although the 
gravitational mass of a particle is never null, 
Eq.(41) shows that it can be turned very close to 
zero.   

acceleration, g ′ , upon the particle gm′  , 

is μ̂2R
GM

gg g+=−=′r . This means that 

in this case, the gravitational flux, gφ ′ , 

through the particle  will be given by gm′

gg gSSg φφ −=−=′=′ , i.e., it will be 
symmetric in respect to the flux when 

0ig mm ′=′ (third case).  In the second case 

( )0≅′gm , the intensity of the 

gravitational force between  and  
will be very close to zero. This is 
equivalent to say that the gravity 
acceleration upon the particle with mass 

gm′ gM

gm′  will be 0≅′g . Consequently we can 

write that 0≅′=′ Sggφ . It is easy to see 
that there is a correlation between 

0ig mm ′′  and gg φφ′ , i.e., 
 
  _ If 10 −=′′ ig mm     ⇒    1−=′ gg φφ  
  
  _ If 10 =′′ ig mm            ⇒ 1=′ gg φφ  
 
  _ If   00 ≅′′ ig mm         ⇒ 0≅′ gg φφ  
 
Just a simple algebraic form contains the 
requisites mentioned above, the 
correlation 

0i

g

g

g

m
m

′

′
=

′

φ
φ

 

By making χ=′′ 0ig mm  we get 
 

gg φχφ =′
 
This is the expression of the gravitational 
flux through gm′ . It explains the 
Gravitational Shielding Effect presented 
in Fig. II.   
   As gSg =φ  and Sgg ′=′φ , we obtain 
 

gg χ=′  
This is the gravity acceleration inside gm′ .  
Figure II (b) shows the gravitational 
shielding effect produced by two particles 
at the same direction. In this case, the 
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gravity acceleration inside and above the 
second particle will be  ifg2χ 12 ig mm = . 
          These particles are representative    
of any material particles or material 
substance (solid, liquid, gas, plasma, 
electrons flux, etc.), whose gravitational 
mass have been reduced by the 
factor χ . Thus, above the substance, the 
gravity acceleration  is reduced at the 
same proportion

g ′

0ig mm=χ , and, 

consequently, gg χ=′ , where  is the 
gravity acceleration below the substance.  

g

          Figure III shows an experimental 
set-up in order to check the factor χ  
above a high-speed electrons flux. As we 
have shown (Eq. 43), the gravitational 
mass of a particle decreases with the 
increase of the velocity V of the particle. 
          Since the theory says that the 
factor χ  is given by the correlation 

0ig mm  then, in the case of an electrons 

flux, we will have that iege mm=χ where 

 as function of the velocity V  is 
given by Eq. (43). Thus, we can write 
that 

gem
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121
22 cVm

m

ie

geχ  

Therefore, if we know the velocity V  of 
the electrons we can calculate χ . (  is 
the electron mass at rest). 

iem

          When an electron penetrates the 
electric field (see Fig. III) an electric 

force,
yE

yE EeF
rr

−= , will act upon the 

electron. The direction of  will be 

contrary to the direction of
EF
r

yE
r

.  The 

magnetic force  which acts upon the 

electron, due to the magnetic field
BF
r

B
r

, is 
 and will be opposite to μ̂eVBFB =

r
EF
r

 
because the electron charge is negative.            
          By adjusting conveniently B  we 
can make EB FF

rr
= . Under these 

circumstances in which the total force is 
zero, the spot produced by the electrons 

flux on the surface α  returns from O′  to 
 and is detected by the 

galvanometerG . That is, there is no 
deflection for the cathodic rays. Then it 
follows that 

O

yeEeVB =  since EB FF
rr

= . 

Then, we get  

B
E

V y=

This gives a measure of the velocity of 
the electrons.  
          Thus, by means of the 
experimental set-up, shown in Fig. III, we 
can easily obtain the velocity V  of the 
electrons below the body β , in order to 
calculate the theoretical value of χ .  The 
experimental value of χ  can be obtained 
by dividing   the   weight, gmg ′P =′β β  of 

the body β  for a voltage drop V~ across 
the anode and cathode, by its 
weight, gPβ mgβ= , when the voltage 

V~ is zero, i.e.,  

g
g

P
P ′

=
′

=
β

βχ           

According to Eq. (4), the gravitational 
mass, , is defined by gM

221 cV

m
M g

g
−

=

While Eq. (43) defines  by means of 
the following expression 

gm

022
1

1

121 ig m
cV

m
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
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⎡
−

−
−=

In order to check the gravitational mass 
of the electrons it is necessary to know 
the pressure  produced by the 
electrons flux. Thus, we have put a 
piezoelectric sensor in the bottom of the 
glass tube as shown in Fig. III. The 
electrons flux radiated from the cathode 
is accelerated by the anode1 and strikes 
on the piezoelectric sensor yielding a 
pressure 

P

P   which is measured by 
means of the sensor. 
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Fig. I I – The Gravitational Shielding effect.  

(a) 

mg = mi mg < mi mg < 0 

(b) 

      g′ < g  due to the gravitational 
shielding effect produced by  mg 1   

Particle 1 
mg 1 

Particle 2 
mg 2 

mg 1 = x mi 1 ;   x < 1 

g′

g 

 P2 = mg 2 g′ =  mg 2 ( x g ) 

 P1 = mg 1 g = x mi 1 g 

g g g 

g′ < g g g′ < 0
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      Let us now deduce the correlation 
between  P  and .  geM
          When the electrons flux strikes 
the sensor, the electrons transfer to it 
a momentum . 
Since

VMnqnQ geeee ==

VFdtFQ 2=Δ= , we conclude that  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

e
ge n

F
V

dM 2

2

The amount of electrons, , is given 
by 

en
Sdne ρ= where ρ  is the amount of 

electrons per unit of volume           
(electrons/m

      
3);  is the cross-section 

of the electrons flux and  the 
distance between cathode and 
anode.  

S
d

          In order to calculate  we will 
start from the Langmuir-Child law and 
the Ohm vectorial law, respectively 
given by 

en

d
VJ

2
3~

α=  and VJ cρ= ,   ( )ec ρρ =  

where  is the thermoionic current 
density; 

J
2
3

1610332 −−−×= VmA ...α  is 
the called Child’s constant; V~ is the 
voltage drop across the anode and 
cathode electrodes, and V  is the 
velocity of the electrons.  
          By comparing the Langmuir-
Child law with the Ohm vectorial law 
we obtain 

Ved
V

2

2
3~αρ =  

Thus, we can write that  

edV
SVne

2
3~α

=

and 

P
VV

edM ge ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2
3

22
~α

Where SFP = , is the pressure to be 
measured by the piezoelectric 
sensor.   
          In the experimental set-up the 
total force  acting on the 

piezoelectric sensor is the resultant of 
all the forces  produced by each 
electrons flux that passes through 
each hole of area in the grid of the 
anode 1, and is given by 

F

φF

φS

( ) 2
3

22
VVM

ed
nS

PSnnFF ge
~

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=== φ

φφ

α

where  is the number of holes in the 
grid. By means of the piezoelectric 
sensor we can measure  and 
consequently obtain . 

n

F
geM

          We can use the equation 
above to evaluate the magnitude of 
the force  to be measured by the 
piezoelectric sensor. First, we will find 
the expression of V  as a function of 

F

V~ since the electrons speed V  
depends on the voltage V~ .  
          We will start from Eq. (46) 
which is the general expression for 
Lorentz’s force, i.e.,  

( )
0i

g

m
m

BVqEq
dt
pd rrrr

×+=

          When the force and the speed 
have the same direction Eq. (6) gives 

( ) dt
Vd

cV

m
dt
pd g

rr

2
3

221−
=  

By comparing these expressions we 
obtain 

( )
BVqEq

dt
Vd

cV

mi
rrr

r

×+=
− 2

3
22

0

1
In the case of electrons accelerated 
by a sole electric field , the 
equation above gives 

( 0=B )

( )
ieie m
VecV

m
Ee

dt
Vda

~21 22−==
rr

r  

Therefore, the velocity V  of the 
electrons in the experimental set-up 
is 

( )
iem
VecVadV
~212 4

3
22−==

From Eq. (43) we conclude that  
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                                                                      Dynamometer (D) 

                                                                     
                                                                          
                                                          
                                                                        

                                         

 Fig. III – Experimental set-up in order to check the factor χ  above a high-speed electrons flux.   
                The set-up may also check the velocities and the gravitational masses of the electrons.  
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0≅gem  when . Substitution 

of this value of V  into equation above 
givesV

cV 7450.≅

KV1479.~ ≅ . This is the 
voltage drop necessary to be applied 
across the anode and cathode 
electrodes in order to obtain 0≅gem . 
          Since the equation above can 
be used to evaluate the velocity V  of 
the electrons flux for a givenV~ , then 
we can use the obtained value of V to 
evaluate the intensity of B

r
in order to 

produce yeEeVB =  in the 
experimental set-up. Then by 
adjusting B  we can check when the 
electrons flux is detected by the 
galvanometer . In this case, as we 
have already seen, , and 
the velocity of the electrons flux is 
calculated by means of the 
expression 

G
yeEeVB =

BEV y= . Substitution of 
 into the expressions of and 

, respectively given by 
V gem

geM

iege m
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m
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and

221 cV

m
M ge

ge
−

=  

yields the corresponding values of 
 and  which can be compared 

with the values obtained in the 
experimental set-up: 

gem geM

 
( )

⎟
⎟
⎠

⎞
⎜
⎜
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⎛
=

′==

φ

ββ

α

χ

nS
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ieiege

22
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where  and are measured by 
the dynamometer  and  is 
measured by the piezoelectric 
sensor.  

βP′ βP
D F

          If we have  and 2160 mnS .≅φ

md 080.= in the experimental set-up 
then it follows that  

2
3

1410821 VVMF ge
~. ×=

By varying V~  from 10KV up to 500KV 
we note that the maximum value for 

 occurs when F KVV 7344.~ ≅ . Under 
these circumstances,  and cV 70.≅

iege mM 280.≅ . Thus the maximum 
value for  is F

gfNF 19091 ≅≅ .max

Consequently, for KVV 500=max
~ , the 

piezoelectric sensor must satisfy the 
following characteristics: 
 

− Capacity  200gf 
             − Readability 0.001gf  
 
          Let us now return to the 
explanation for the findings of 
Podkletnov’s experiment. Next, we 
will explain the decrease of 0.1% in 
the weight of the superconductor 
when the disk is only levitating but not 
rotating.            
          Equation (55) shows how the 
gravitational mass is altered by 
electromagnetic fields.   
          The expression of  for rn

ωεσ >>  can be obtained from (54), 
in the form 

( )56
4

2

f
c

v
cnr π

μσ
==

Substitution of (56) into (55) leads to 
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U
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π
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This equation shows that atoms of 
ferromagnetic materials with very-
high μ  can have gravitational 
masses strongly reduced by means 
of Extremely Low Frequency (ELF) 
electromagnetic radiation. It also 
shows that atoms of superconducting 
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materials (due to  very-high σ  ) can 
also have its gravitational masses 
strongly reduced by means of ELF 
electromagnetic radiation. 
          Alternatively, we may put 
Eq.(55) as a function of the power 
density ( or intensity ), , of the 
radiation. The  integration of (51) 
gives 

D

vDU V= . Thus, we can write 
(55) in the following form: 

( )571121 0
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where V0im=ρ . 
          For ωεσ >> ,  will be given by  
(56) and  consequently (57) becomes 
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          In  the  case of Thermal 
radiation,  it  is  common  to  relate  
the  energy  of  photons  to  
temperature, T, through   the  
relation,  

Thf κ≈

where  is the 
Boltzmann’s constant. On the other 
hand it is known that  

KJ °×= − /. 2310381κ

4TD Bσ=

 where  42810675 KmwattsB °×= − /.σ
is the Stefan-Boltzmann’s constant. 
Thus we can rewrite (58) in the 
following form 
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 Starting from this equation, we can 
evaluate the effect of the thermal 
radiation upon the gravitational mass 
of the Copper-pair fluid, . 
Below the transition temperature, , 

CPfluidgm ,

cT
( 50.<cTT )  the conductivity of the 
superconducting materials is usually 
larger than [mS /2210 26]. On the 

other hand the transition temperature, 
for high critical temperature (HTC) 
superconducting materials, is in the 
order of .  Thus (58a) gives K210

( )bmm CPfluidi
CPfluid

CPfluidg 58110~121 ,2

9
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Assuming that the number of Copper-
pairs per unit volume is  
[

32610 −≈ mN
27] we can write that  

3410 mkgNmCPfluid /* −≈=ρ
Substitution of this value into (58b) 
yields 
 

CPfluidiCPfluidiCPfluidg mmm ,,, 1.0−=

 
This means that the gravitational 
masses of the electrons are 
decreased of ~10%.  This 
corresponds to a decrease in the 
gravitational mass of the 
superconductor given by 

( )
( )

999976.0

9.0
2

2

2

2

2

2

,

,

=

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

Δ+++

Δ+++
=

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

Δ+++

Δ+++
=

=
Δ+++

Δ+++
=

cEmmm
cEmmm

cEmmm
cEmmm

cEmmmN
cEmmmN

m
m

inipie

inipie

inipie

gngpge

inipie

gngpge

SCi

SCg

 

Where EΔ  is the interaction energy. 
Therefore, a decrease of 
( ) 51099997601 −≈− . , i.e., approximately  

 in respect to the initial 
gravitational mass of the 
superconductor, due to the local 
thermal radiation only. However, here 
we must also consider the 
gravitational shielding effect 
produced, in this case, by the 
decrease of  in the 
gravitational mass of the particles 
inside the superconductor (see Fig. 
II). Therefore the total weight 
decrease in the superconductor will 

%310−

%310 −≈
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be much greater than . This 
can explain the smaller effect on the 
order of   observed in the 
Podkletnov measurements when the 
disk is not rotating.  

%310 −≈

%.10

         Let us now consider an electric 
current I  through a conductor 
subjected to electromagnetic 
radiation with power density  and 
frequency . 

D
f

          Under these circumstances the 
gravitational mass  of the 
electrons of the conductor, according 
to Eq. (58), is given by 
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where .  kg.me
3110119 −×=

          Note that if the radiation upon 
the conductor has extremely-low 
frequency (ELF radiation) then  
can be strongly reduced. For 
example, if ,  
and the conductor is made of copper 
(

gem

Hzf 610−≈ 2510 m/WD ≈

0μμ ≅ ; and
) then 

m/S. 71085 ×=σ
38900 m/kg=ρ
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and consequently  .  ege m.m 10≈
          According to Eq. (6) the force 
upon each free electron is given by  
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where E  is the applied electric field. 
Therefore, the decrease of  
produces an increase in the velocity 

     of    the    free electrons      and 
consequently the drift velocity  is 
also increased.  It is known that the 
density of electric current  through 
a conductor [

gem

V
dV

J
28] is given by  

deVJ
rr

Δ=
where    eΔ     is the density  of  the 
free electric charges ( For cooper 
conductors  ).  
Therefore  increasing  produces an 
increase in the electric current 

3101031 m/C.e ×=Δ

dV
I . 

Thus if  is reduced 10 times  gem
( )ege m.m 10≈  the drift velocity   is 
increased 10 times as well as the 
electric current. Thus we conclude 
that strong fluxes of ELF radiation 
upon electric/electronic circuits can 
suddenly increase the electric 
currents and consequently damage 
these circuits. 

dV

          Since the orbital electrons 
moment of inertia is given 
by ( ) 2

jjii rmI Σ= , where   refers to  
inertial mass  and not to  gravitational 
mass, then the momentum 

im

ωiIL =  of 
the conductor orbital electrons are not 
affected by the ELF radiation. 
Consequently, this radiation just 
affects the conductor’s free electrons 
velocities. Similarly, in the case of 
superconducting materials, the 
momentum, ωiIL = , of the orbital 
electrons are not affected by the 
gravitomagnetic fields. 
          The vector ( )vUD rr

V= ,  which we 
may define from (48), has the same 
direction of the propagation vector k

r
 

and evidently  corresponds to the 
Poynting vector. Then can be 
replaced by

D
r

HE
rr

× .Thus we can write 
( ) ( )[ ] ( ) 2

2
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2
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2
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2
1 1 EvvEEBEEHD μμμ ==== .  

For ωεσ >>  Eq. (54) tells us that 
μσπfv 4= . Consequently, we obtain 

μπ
σ
f

ED
4

2
2
1=

This expression refers to the 
instantaneous values of  and D E .  
The average value for 2E  is equal to 

2
2

1
mE  because E  varies sinusoidaly 
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(   is the maximum value for mE E ). 
Substitution of the expression of  
into (58) gives 
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Since 2mrms EE = and 2
2
12

mEE =  we 
can write the equation above in the 
following form  
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Note that for extremely-low 
frequencies the value of  in this 
equation becomes highly expressive. 

3−f

          Since  equation (59a) 
can also be put as a function of 

vBE =
B , 

i.e., 
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For conducting materials with 
; m/S710≈σ 1=rμ ;  

the expression (59b) gives 
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This equation shows that the 
decreasing in the gravitational mass 
of these conductors can become 
experimentally detectable for 
example,  starting from 100Teslas at 
10mHz. 
          One can then conclude that an 
interesting situation arises when a 
body penetrates a magnetic field in 
the direction of its center. The 
gravitational mass of the body 
decreases progressively. This is  due 
to the intensity increase of the 
magnetic field upon the body while it 
penetrates the field. In order to 
understand this phenomenon we 
might, based on (43),  think of the 
inertial mass as being formed by two 
parts: one positive and another 
negative. Thus, when the body 

penetrates the magnetic field, its 
negative inertial mass increases, but 
its total inertial mass decreases, i.e.,  
although there is an increase of 
inertial mass, the total inertial mass 
(which is equivalent to gravitational 
mass) will be reduced.  
          On the other hand, Eq.(4) 
shows that the velocity of the body 
must  increase as consequence of 
the gravitational mass decreasing 
since the momentum is conserved. 
Consider for example a spacecraft 
with velocity  and gravitational 
mass . If  is reduced to  
then the velocity becomes 

sV

gM gM gm

( ) sggs VmMV =′

In addition, Eqs. 5 and 6 tell us that 
the inertial forces depend on . 
Only in the particular case of 

gm

0ig mm =  the expressions (5) and 
(6) reduce to the well-known 
Newtonian expression . 
Consequently, one can conclude that 
the inertial effects on the spacecraft 
will also be  reduced due to the 
decreasing of  its gravitational mass. 
Obviously this leads to  a new 
concept of  aerospace flight.  
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          Now consider an electric 
current ftsinii π20=  through a 
conductor. Since the current density, 
J
r

, is expressed by ESddiJ
rrr

σ== , 
then we can write that 

( ) ftsinSiSiE πσσ 20== . Substitution 
of this equation into (59a) gives 

( )cmft
fSc

im ig 5912
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σρπ
μ sin

If the conductor is a supermalloy rod 
( )mm40011 ××  then 000100,r =μ  
(initial); ;  
and . Substitution of 
these values into the equation above 
yields the following expression for the 

38770 m/kg=ρ m/S. 61061 ×=σ
26101 mS −×=
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gravitational mass of the supermalloy 
rod 

( ) ( ) ( )smismg mftfim
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−= − 12sin1071.5121 434

0
12 π

Some oscillators like the HP3325A        
(Op.002 High Voltage Output) can 
generate sinusoidal voltages with 
extremely-low frequencies down to  

 and amplitude up to 
20V (into 

Hzf 6101 −×=
Ω50  load). The maximum 

output current is  . ppA.080
         Thus, for ( )ppA.A. 08004

Hz.f 610252 −×<

i 00 =  

and  the equation 
above shows that the gravitational 
mass of the rod becomes negative at 

22 ππ =ft ; for  at Hz.f 61071 −×≅
h.s.ft 8401047141 5 ≅×==  it shows 

that . ( ) ( )smismg mm −≅
          This leads to the idea of the 
Gravitational Motor. See in Fig. IV a 
type of gravitational motor (Rotational 
Gravitational Motor) based on the 
possibility of gravity control on a 
ferromagnetic wire.  
          It is important to realize that 
this is not the unique way of 
decreasing the gravitational mass of 
a body. It was noted earlier that the 
expression (53) is general for all 
types of waves including non-
electromagnetic waves like sound 
waves for example. In this case, the 
velocity v  in (53) will be the speed of 
sound in the body and  the intensity 
of the sound radiation. Thus from (53) 
we can write that 

D

2cv
D

cm
D

cm
p

ii ρ
Δ

==
V

 It can easily be shown that 
 wherevAfD 2222 ρπ= 22 vPA πρλ= ; 

32
0 2 cvcmi ρ

=
2PpΔ

Substitution of this expression into 
(41) gives 
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213 m/N

This expression shows that in the 
case of sound waves the decreasing 
of gravitational mass is relevant for 
very strong pressures only.  
          It is known that in the nucleus 
of the  Earth the pressure can reach 
values greater than 10 . The 
equation above tells us that sound 
waves produced by pressure 
variations of this magnitude can 
cause strong decreasing of the 
gravitational mass at the 
surroundings of the point where the 
sound waves were generated. This 
obviously must  cause an abrupt  
decreasing of the pressure at this 
place since pressure = weight /area = 
mgg/area). Consequently a local  
instability will be produced due to the 
opposite internal pressure. The 
conclusion is that  this effect may 
cause Earthquakes. 
          Consider a sphere of radius r  
around the point where the sound 
waves were generated (at  
depth; the Earth's radius is ). 
If the maximum pressure, at the 
explosion place ( sphere of radius ), 
is  and the pressure 
at the distance  is 

km,0001≈
km,3786

0r
21310 m/NPmax ≈

kmr 10=
( ) 292

0 10 m/NPrrP maxmin ≈=  then we can 
consider that in the sphere 

21110 m/NPPP minmax ≈= .Thus assuming 

 and  we can 
calculate the variation of gravitational 
mass in the sphere by means of the 
equation of , i.e.,  

s/mv 310≈ 3310 m/kg≈ρA  and P  are respectively the 
amplitude and maximum pressure 
variation of the sound wave. 
Therefore we readily obtain  gm
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Fig. IV - Rotational Gravitational Motor 
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 The transitory loss of this great 
amount of gravitational mass may 
evidently produce a strong pressure 
variation and consequently a strong 
Earthquake.  
          Finally, we can evaluate the 
energy necessary to generate those 
sound waves. From (48) we can write 

. Thus, the 
released power is 

21610 m/WvPD maxmax ≈=

( ) WrDP max
212

00 104 ≈= π  
and the energy EΔ released at the 
time interval tΔ  must be tPE ΔΔ 0= . 
Assuming  we readily obtain st 310−≈Δ

MegatonsjoulestPE 418
0 1010 ≈≈= ΔΔ

This is the amount of energy released 
by an earthquake of magnitude 9 

), i.e.,( 9=sM ( ) joules.E sM. 184415 1010741 ≅×= + . 
The maximum magnitude in the 
Richter scale is 12. Note that the sole 
releasing of this energy at 1000km 
depth (without the effect of 
gravitational mass decreasing) 
cannot produce an Earthquake, since 
the sound waves reach 1km depth 
with pressures less than 10N/cm2. 
        Let us now return to the Theory. 
         The equivalence between 
frames of non-inertial reference and 
gravitational fields assumed ig mm ≡  
because the inertial forces were given 
by amF ii

rr
= , while the  equivalent 

gravitational forces,  by gmF gg
rr

= .   
Thus,   to  satisfy  the  equivalence 
(   and ga rr

≡ gi FF ≡
r

) it  was necessary 
that . Now, the inertial 

force,

ig mm ≡

iF
r

, is given by Eq.(6), and from 
Eq.(13) we can obtain the 
gravitational force, gF

r
. Thus, gi FF

rr
≡  

leads to  

( )

( ) ( )
( )61

11

111

2
3

2
3

2
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22222
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2222
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m
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cV

m

r

m
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cV

m

cVr

m
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cV

m

ggg

ggg
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≡

−
⎟⎟
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⎞
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⎛
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′
≡

≡
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⎠
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⎝
⎛ −′

′
≡

−

r

r

whence results  
( )62ga rr

≡
Consequently, the equivalence is 
evident, and therefore Einstein's 
equations from the General Relativity 
continue obviously valid.   
          The new expression for  
(Eqs. (5) and (6)) shows that the 
inertial forces are proportional to the 
gravitational mass, . This means 
that  these forces result from  the 
gravitational interaction between the 
particle and the other gravitational 
masses of the Universe, just as  
Mach’s principle predicts. Therefore 
the new expression for the inertial 
forces incorporates the Mach’s 
principle into Gravitation Theory, and 
furthermore  reveals that the inertial 
effects upon a particle can be 
reduced because, as we have seen, 
the gravitational mass may be 
reduced. When   the 
nonrelativistic equation for inertial 
forces,

iF

gm

0ig mm =

amF gi
rr

= , reduces to 

amF ii
rr

0= . This is the well-known 
Newton's second law for motion.  
          In Einstein's Special Relativity 
Theory the motion of a free-particle is 
described by means of 0=Sδ  [29]. 
Now based on Eq. (1), 0=Sδ  will be 
given by the following expression 

( )63.0∫ =−= dscmS g δδ

which also describes the motion of 
the particle inside the gravitational 
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field. Thus, Einstein's equations from 
the General Relativity can be derived 
starting from ( ) 0=+ gm SSδ , where 

and  refer to the action of the 
gravitational field and the action of 
the matter, respectively [

gS mS

30]. 
gS          The variations δ and mSδ  can 

be written as follows [31]: 

( ) ( )64
16 2

1
3

Ω−−= ∫ dggRgR
G

cS ik
ikikg δ

π
δ

( )65
2
1

Ω−−= ∫ dggT
c

S ik
ikm δδ

where is the Ricci's tensor;  the 
metric tensor and  the matter's 
energy-momentum tensor:  

ikR ikg

ikT

( ) ( )66ikkigik PgPT ++= μμε

where P  is the pressure and   
is now, the density of gravitational 
energy, , of the particle; 

2cgg ρε =

gE gρ  is then 
the density of gravitational mass of 
the particle, i.e., at the volume 
unit.   

gM

        Substitution of (64) and (65) into 
0=+ gm SS δδ  yields 

( ) 0
16 4

8
2
1

3

=−−−∫ Ωδ
π

π dggTRgR
G

c ik
ikc

G
ikik

whence,  
( )6704

8
2
1 =⎟

⎠
⎞⎜

⎝
⎛ −− ikc

G
ikik TRgR π

because the ikgδ  are arbitrary.  
    Equations (67) in the following form 

( )684
8

2
1

ikc
G

ikik TRgR π=−

or 
( )69.4

8
2
1 k

ic
Gk

i
k
i TRgR πδ =−

are the Einstein's equations from the 
General Relativity. 
          It is known that these equations 
are only valid if the spacetime is 
continuous. We have shown at the 
beginning of this work that the 
spacetime is not continuous it is 
quantized. However, the spacetime 
can be considered approximately 
“continuous” when the quantum 

number  is very large (Classical 
limit). Therefore, just under these 
circumstances the Einstein's 
equations from the General Relativity 
can be used in order to “classicalize” 
the quantum theory by means of 
approximated description of the 
spacetime.             

n

          Later on we will show that the 
length  of Eq. (29) is given by  mind

( ) ( )7010~~ 343
min

2
1

mcGklkd planck
−≈== h

(See Eq. (100)). On the other hand, 
we will find in the Eq. (129) the length 
scale of the initial Universe, i.e., 

. Thus, from the Eq. (29) 
we get: 

mdinitial
1410−≈

203414
min 101010 ≈== −−ddn initial  

this is the quantum number of the 
spacetime at initial instant. That 
quantum number is sufficiently large 
for the spacetime to be considered 
approximately “continuous” starting 
from the beginning of the Universe. 
Therefore Einstein's equations can be 
used even at the Initial Universe.   
          Now, it is easy to conclude why 
the attempt to quantize gravity 
starting from the General Relativity 
was a bad theoretical strategy. 
          Since the gravitational 
interaction can be repulsive, besides 
attractive, such as the 
electromagnetic interaction, then the 
graviton must have spin 1 (called 
graviphoton) and not 2. 
Consequently, the gravitational forces 
are also gauge forces because they 
are yielded by the exchange of the 
so-called "virtual" quanta of spin 1, 
such as the electromagnetic forces 
and the weak and strong nuclear 
forces. 
          Let us now deduce the Entropy 
Differential Equation starting from Eq. 
(55). Comparison of Eqs. (55) and 
(41) shows that pcUnr Δ= . For small 
velocities, i.e., ( )cV << , we have 

. Under these 2
0cmUn ir <<
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circumstances, the development of 
Eq. (55) in power of ( )2

0cmUn ir  gives 

( )710

2

2
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0 i
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r
ig m

cm
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mm ⎟⎟
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⎞
⎜⎜
⎝

⎛
−=

In the particular case of thermal 
radiation, it is usual to relate the 
energy of the photons to the 
temperature, through the relationship 

kTh ≈ν  where KJ.k 2310381 −×=  is 
the Boltzmann's constant. Thus, in 
that case, the energy absorbed by the 
particle will be kThU ηνη ≈= ,    
where η is a particle-dependent 
absorption/emission coefficient.   
Therefore, Eq.(71) may be rewritten 
in the following form: 

( )7202
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 For electrons at T=300K, we have 
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Comparing (72) with (18), we obtain 

( )73
2
1

0

22

.
i

r
Ki m

T
c

knE ⎟
⎠

⎞
⎜
⎝

⎛=
η

The derivative of  with respect to 
temperature T  is  

KiE
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Substitution of into (75) 
gives 

0iiKi EEE −=
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By comparing the Eqs.(76) and (73) 
and considering that 00 =∂∂ TEi  
because  does not depend on 

( ) ( )772 Kii ETET =∂∂
 However, Eq.(18) shows that  

giKi EEE = −2 .Therefore Eq.(77) becomes  

0iE T , 
the Eq.(76) reduces to 

( ) ( )78TETE iig ∂∂E −=

Here, we can identify the energy  
with the free-energy of the system-F 
and  with the internal energy of 
the system-U. Thus we can write the 
Eq.(78) in the following form: 

iE

gE

( ) ( )79TFU ∂ TF ∂−=
This is the well-known equation of 
Thermodynamics. On the other hand, 
remembering that UQ ∂+∂=∂ τ  (1st 

principle     of   Thermodynamics) and 
( )80TSUF −=

(Helmholtz's  function), we can easily 
obtain from (79), the following 
equation 

( )81.STQ ∂+∂τ∂ =
0=For isolated systems,∂τ , we  have 

( )82STQ ∂=∂
which is the well-known Entropy 
Differential Equation. 
          Let us now consider the 
Eq.(55) in the ultra-relativistic case 
where the inertial energy of the 
particle  is much larger than 
its inertial energy at rest   .   
Comparison of (4) and (10) leads to 

2cME ii =
2

0cmi

2cVEp i=Δ  which, in the ultra-
relativistic case, gives 

cMcEcVEp iii ≅≅= 2Δ . On the other 
hand, comparison of (55) and (41) 
shows that Un pcΔr =

2
0

2 cmcMpcUn iir >>≅Δ=
. Thus  

. Consequently, 
Eq.(55) reduces to 
 

( )832 2
0 cUnmm rig −=

 
Therefore, the action for such 
particle, in agreement with the Eq.(2), 
is 
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The integrant function is the 
Lagrangean, i.e., 

( )22222 851210 cVUncVcmL ri −+−−=
Starting from the Lagrangean we can 
find the Hamiltonian of the particle, by 
means of the well-known general 
formula: 

( ) .LVLVH −∂∂=
The result is 
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The second term on the right hand 
side of Eq.(86) results from the 
particle's interaction with the 
electromagnetic field. Note the 
similarity between the obtained 
Hamiltonian and the well-known 
Hamiltonian for the particle in an 
electromagnetic field [32]: 
 

( )871 222
0 .ϕQcVcmH i +−=

 
in which  is the electric charge and Q
ϕ , the field's scalar potential. The 
quantity  ϕQ  expresses, as we 
know, the particle's interaction with 
the electromagnetic field in the same 
way as the second term on the right 
hand side of the Eq. (86). 
          It is therefore evident that it is 
the same quantity, expressed by 
different variables. 
          Thus, we can conclude that, in 
ultra-high energy conditions 
( )2

0
2 cmcMUn iir >≅ , the gravitational 

and    electromagnetic   fields    can  
be described  by the same 
Hamiltonian, i.e., in these 
circumstances they are unified !  
          It is known that starting  from 
that Hamiltonian we may obtain a 

complete description of the 
electromagnetic field. This means 
that from the present theory for 
gravity we can also derive the 
equations of the electromagnetic 
field. 
          Due to  the 
second term on the right hand side of 
Eq.(86) can be written as follows 

2cMpcUn ir ≅= Δ
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whence 

( )
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QQcMcV i
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222
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24
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The factor ( )24 22 −cV  becomes 
equal to 2 in the ultra-relativistic case, 
then it follows that  

( )88
4

2
0

2

r
QQcM i πε

′
=

From (44), we know that there is a 
minimum value for  given by iM

( ) ( )minimini mM = . Eq.(43) shows that 

)( ) (minmin 0ig mm =  and Eq.(23) gives  

( ) maxmaxming cdhcLhm 838 ±=±= . 
Thus we can write 

( ) ( ) ( )89830 maxminmin cdhmM ii ±==

According to (88) the value  
is correlated to

( )
22 cM mini

( ) maxminmin rQrQQ 0
2

0 44 πεπε =′ , 
i.e., 

( ) ( )902
4

2

0

2

cM
r

Q
mini

max

min =
πε

where  is the minimum electric 
charge in the Universe ( therefore 
equal to minimum electric charge of 
the quarks, i.e., 

minQ

e3
1 );  is the 

maximum distance between  and 
maxr

Q
Q′ , which should be equal to the so-
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called "diameter", , of the visible 

Universe  (  where  is obtained 
from the  Hubble's law for  , i.e., 

). Thus, from (90) we readily 
obtain 

cd

cc ld 2= cl
cV =

1−= H~clc

( )

( )
( )91

96

24

3
1

12
0

0

e

dH~hc

ddhcQ

max

maxcmin

=

==

==

−πε

πε

whence we find 
m.d max

301043 ×=
This will be the maximum "diameter" that 
the  Universe will reach. Consequently, 
Eq.(89) tells us that the elementary 
quantum  of matter is  
 

( ) kgcdhmi
73

0 109383 −×±=±= .maxmin

 
This is, therefore, the smallest indivisible 
particle of matter.  
          Considering that, the inertial mass 
of the Observable Universe is 

kgGHcMU
53

0
3 102 ≅=  and that its volume 

is ( ) 3793
03

43
3
4 10 mHcRV UU ≅== ππ , 

where is the Hubble 
constant, we can conclude that the 
number of these particles in the 
Observable Universe is  

118
0 1075.1 −−×= sH

( )
particles

m
M

n
i

U
U

125

min0
10≅=

By dividing this number by , we get UV
346 /10 mparticles

V
n

U

U ≅

          Obviously, the dimensions of the 
smallest indivisible particle of matter 
depend on its state of compression. In 
free space, for example, its volume is 

UU nV . Consequently, its “radius” is 

mnR UU
153 10−≅ .  

          If  particles with diameter N φ  fill 

all space of  then . Thus, if  

 then the number of particles, 
with this diameter, necessary to fill 
all  is  . Since the 
number of smallest indivisible particles of 

matter in the Universe is 

31m 13 =φN

m1510−≅φ

31m particlesN 4510≅

346 /10 mparticlesVn UU ≅  we can conclude 
that these particles fill all space in the 
Universe, by forming a Continuous4 
Universal Medium or Continuous 
Universal Fluid (CUF), the density of 
which is 

( ) 327min0 /10 mkg
V

mn

U

iU
CUF

−≅=ρ

Note that this density is much smaller 
than the density of the Intergalactic 
Medium ( )326 /10 mkgIGM

−≅ρ .  
          The extremely-low density of the 
Continuous Universal Fluid shows that its 
local gravitational mass can be strongly 
affected by electromagnetic fields 
(including gravitoelectromagnetic fields), 
pressure, etc. (See Eqs. 57, 58, 59a, 
59b, 55a, 55c and 60). The density of 
this fluid is clearly not uniform along the 
Universe, since it can be strongly 
compressed in several regions (galaxies, 
stars, blackholes, planets, etc). At the 
normal state (free space), the mentioned 
fluid is invisible. However, at super 
compressed state it can become visible 
by giving origin to the known matter 
since matter, as we have seen, is 
quantized and consequently, formed by 
an integer number of elementary 
quantum of matter with mass . 
Inside the proton, for example, there are 

( )min0im

( )
45

min0 10≅= ipp mmn elementary quanta 
of matter at supercompressed state, with 
volume pproton nV  and “radius” 

mnR pp
303 10−≅ .   

          Therefore, the solidification of the 
matter is just a transitory state of this 
Universal Fluid, which can back to the 
primitive state when the cohesion 
conditions disappear.  
           Let us now study another aspect 
of the present theory. By combination of 
gravity and the uncertainty principle we 
will derive the expression for the  Casimir 
force. 
          An uncertainty  imΔ  in   
produces an uncertainty  

im
pΔ  in and p

                                           
4 At very small scale.     
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therefore an uncertainty gmΔ   in , 
which according to Eq.(41) , is given 
by 

gm
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From the uncertainty principle for 
position and momentum, we know 
that the product of the uncertainties of 
the simultaneously measurable 
values of the corresponding position 
and momentum components is at 
least of the magnitude order of   , 
i.e.,  

h

h~rpΔΔ
Substitution of r~p ΔΔ h into (92) yields 
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Therefore if 
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then the expression (93) reduces to: 

( )952
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Note that gmΔ  does not depend on 
. gm

          Consequently, the uncertainty 
FΔ  in the gravitational 

force 2rmGmF gg ′−= , will be given by 
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The  amount  ( ) m.cG 353 106112

1 −×=h   
is called the Planck length, ,( the 
length scale on which quantum 
fluctuations of the metric of the space 
time are expected to be of order 
unity). Thus, we can write the 
expression of 

planckl

FΔ  as follows 
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which is the expression of the Casimir 
force for ( ) 22

0 960 plancklAA π== . 
          This suggests that  is an 
elementary area related to the 
existence of a minimum length 

0A

planckmin lk~d =  what is in accordance 
with the quantization of space (29) 
and which points out to the existence 
of   . mind
          It can be easily shown that the 
minimum area  related to  is the 
area of an equilateral triangle of side 
length  ,i.e.,  

mind

mind
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4
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4
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On the other hand, the maximum 
area related to  is the area of a 
sphere of radius  ,i.e.,  

mind

mind
222
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Thus, the elementary area   
( )99222

0 planckAminA lk~dA δδ ==

must have a value between  and 
, i.e.,  
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πδ << A4

3

The previous assumption that 
( ) 22

0 960 plancklA π=  shows that  
22 960 πδ =k~A  what means that  
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Therefore we conclude that  
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The esimaln −  area after   is  0A
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          It can also be easily shown that 
the minimum volume related to    
is the volume of a regular tetrahedron 
of edge length   , i.e., 
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The maximum volume is the volume 
of a sphere of radius , i.e., mind
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Thus, the elementary volume 
333

0 planckVminV lk~d δδΩ ==  must have a 
value between  minΩ and maxΩ , i.e.,  
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On the other hand, the  
volume after 
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         The existence of  given by 
(26), i.e., 
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lk~.
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shows that the Universe must have a 
finite volume whose value at the 
present stage is 

( ) 333
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3
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where  is the present length scale 
of the Universe. In addition as 

pd

( ) 3
4

12
2 πδ << V  we conclude that the 

Universe must have a polyhedral 
space topology with  volume between 
the volume of a regular tetrahedron  
of edge length  and the volume of 
the sphere of diameter .  

pd

pd
          A recent analysis of 
astronomical data suggests not only 
that the Universe is finite, but also 
that it has a dodecahedral space 
topology [33,34], what is in strong 
accordance with the previous 
theoretical  predictions.  
          From (22) and (26) we have 
that .dndL minmaxmaxmax 33 ==  Since 
(100) gives  and  

we conclude that . From 
the Hubble's law  and (22) we have 
that   

mdmin
3410−≅ 6410≅maxn

mLmax
3010≅

 
( ) ( ) maxmaxmaxmax LH~dH~lH~V 232 ===

 
where 1181071 −−×= s.H~ . Therefore we 
obtain   

smV /max
1210≅ . 

 
This is the speed upper limit imposed 
by the quantization of velocity (Eq. 
36). It is known that the speed upper 
limit for real particles is equal to c . 
However, also it is known that 
imaginary particles can have 
velocities greater than                      
(Tachyons). Thus, we conclude that 

is the speed upper limit for 
imaginary particles in our ordinary 
space-time. Later on, we will see that 
also exists a speed upper limit to the 
imaginary particles in the imaginary 
space-time.   

c

maxV

          Now, multiplying Eq. (98) (the 
expression of ) by  we obtain  0F 2n
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This is the general expression of the 
Casimir force.  
          Thus, we conclude that the 
Casimir effect is just a gravitational 
effect related to the uncertainty 
principle.  
          Note that Eq. (102) arises only 
when imΔ  and im′Δ  satisfy  Eq.(94). If 
only imΔ  satisfies Eq.(94), i.e., 

rcmi ΔΔ h<<  but rcmi ΔΔ h>>′  then 

gmΔ  and gm′Δ  will be respectively 
given by 
 

igg mmandrcm ΔΔΔΔ ≅′−≅ h2
 
Consequently,   the   expression (96) 
becomes 
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However, from the uncertainty 
principle for energy and time we know 
that  

( )104t~E ΔΔ h

Therefore, we can write the 
expression (103) in the following 
form: 
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From the General Relativity Theory 
we know that 00gcdtdr −= . If the 
field is weak then 2

00 21 cg φ−−= and 
( ) ( )222 11 crGmcdtccdtdr −=+= φ . 

For  122 <<crGm  we obtain cdtdr ≅ . 
Thus, if  then rddr ′= tddt ′= . This 
means that we can change ( )ct ′Δ  by 
( r)Δ  into (105). The result is 
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Now, the Casimir force is repulsive, 
and its intensity is half of the intensity 
previously obtained (102). 
      Consider the case when both imΔ  
and im′Δ  do not satisfy Eq.(94), and  
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The force will be attractive and its 
intensity  will be the fourth part of the 
intensity given by the first expression 
(102) for the Casimir force.   
          We can also use this theory to 
explain some relevant cosmological 
phenomena. For example, the recent 
discovery that the cosmic expansion 
of the Universe may be accelerating, 
and not decelerating as many 
cosmologists had anticipated [35]. 
          We start from Eq. (6) which 
shows that the inertial forces, iF

r
,  

whose action on a particle, in the 
case of force and speed with same 
direction, is given by 

( )
a

cV

m
F g

i
rr

2
3221 −

=  

Substitution of  given by (43) into 
the expression above gives 
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whence we conclude that a particle 
with rest inertial mass, , subjected 

to a force, 
0im

iF
r

, acquires an 
acceleration ar  given by 
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By substituting the well-known 
expression of Hubble’s law for 
velocity, , ( is 
the Hubble constant) into the 
expression of , we get the 
acceleration for any particle in the 
expanding Universe, i.e.,  
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Obviously, the distance l  increases 
with the expansion of the Universe. 
Under these circumstances, it is easy 
to see that the term 
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decreases, increasing the acceleration of 
the expanding Universe. 
          Let us now consider the 
phenomenon of gravitational 
deflection of light. 
                   A distant star’s light ray, 
under the Sun’s gravitational force 
field describes the usual central force 
hyperbolic orbit. The deflection of the 
light ray is illustrated in Fig. V, with 
the bending greatly exaggerated for a 
better view of the angle of deflection. 
          The distance CS is the 
distance  of closest approach. The 
angle of deflection of the light ray,

d
δ , 

is shown in the Figure V and is 
.βπδ 2−=

where β  is the angle of the 
asymptote to the hyperbole. Then, it 
follows that 

( ) ββπδ 22 tantantan −=−=
From the Figure V we obtain 
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Fig. V – Gravitational deflection of light about 
the Sun. 
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Since δ  and β  are very small we can 
write that 

βδ 2=   and 
c

Vy=β  

Then 

c
Vy2

=δ

          Consider the motion of the 
photons at some time  after it has 
passed the point of closest approach. 
We impose Cartesian Co-ordinates 
with the origin at the point of closest 
approach, the x axis pointing along its 
path and the y axis towards the Sun. 
The gravitational pull of the Sun is 

t
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where  is the relativistic 
gravitational mass of the photon and 

 the relativistic gravitational mass 
of the Sun. Thus, the component in a 
perpendicular direction is  
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According to Eq. (6) the expression of 
the force  is yF
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By substituting Eq. (43) into this 
expression, we get 
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For , we can write this 
expression in the following form 
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( )dtdVMF yipy = . This force acts on 
the photons for a time  causing an 
increase in the transverse velocity 

t

dt
M
F

dV
ip

y
y =

Thus the component of transverse 
velocity acquired after passing the 
point of closest approach is 
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          Since the angle of deflection δ  
is given by 
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If 2=ipgp mm , the expression above 
gives 
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 As we know, this is the correct 
formula indicated by the experimental 
results.  
          Equation (4) says that  
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Since 2=ipgp mm  then, by making 
λhp =Δ  into the equation above we 

get 

i
c
hfmip ⎟

⎠

⎞
⎜
⎝

⎛+= 23
2

Due to 2=ipgp mm  we get 

i
c
hfmgp ⎟

⎠

⎞
⎜
⎝

⎛+= 23
4

This means that the gravitational and 
inertial masses of the photon are 
imaginaries, and invariants with 
respect to speed of photon, i.e. 

ipip mM = and .On the other 
hand, we can write that 
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 This means that we must have 
( ) ( ) 0== realgprealip mm  

       The phenomenon of gravitational 
deflection of light about the Sun 
shows that the gravitational 
interaction between the Sun and the 
photons is attractive. Thus, due to the 
gravitational force between the Sun 
and a photon can be expressed by 

( ) ( )
2rmMGF imaginarygpSung−= , where 

)  is a quantity positive and 
imaginary, we conclude that the 
force

(imaginarygpm

F  will only be attractive if the 
matter ( ) has negative 
imaginary gravitational mass. 

(SungM )

          The Eq. (41) shows that if the 
inertial mass of a particle is null then its 
gravitational mass is given by  

cpmg Δ±= 2  
where pΔ is the momentum variation due 
to the energy absorbed by the particle. If 
the energy of the particle is invariant, 
then 0=Δp  and, consequently, its 
gravitational mass will also be null. This 
is the case of the photons, i.e., they have 
an invariant energy and a momentum hf

λh . As they cannot absorb additional 
energy, the variation in the momentum 
will be null ( )0=Δp  and, therefore, their 
gravitational masses will also be null.  
          However, if the energy of the 
particle is not invariant (it is able to 
absorb energy) then the absorbed 
energy will transfer the amount of motion 
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(momentum) to the particle, and 
consequently its gravitational mass will 
be increased. This means that the 
motion generates gravitational mass. 
         On the other hand, if the 
gravitational mass of a particle is null 
then its inertial mass, according to Eq. 
(41), will be given by  

c
pmi

Δ
±=

5
2

From Eqs. (4) and (7) we get 
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Note that, like the gravitational mass, the 
inertial mass is also directly related to the 
motion, i.e., it is also generated by the 
motion. 
          Thus, we can conclude that is the 
motion, or rather, the velocity is what 
makes the two types of mass.  
          In this picture, the fundamental 
particles can be considered as 
immaterial vortex of velocity; it is the 
velocity of these vortexes that causes the 
fundamental particles to have masses. 
That is, there exists not matter in the 
usual sense; but just motion. Thus, the 
difference between matter and energy 
just consists of the diversity of the motion 
direction; rotating, closed in itself, in the 
matter; ondulatory, with open cycle, in 
the energy (See Fig. VI).  
          Under this context, the Higgs 
mechanism† appears as a process, by 
which the velocity of an immaterial vortex 
can be increased or decreased by 

                                           

imaginaryip

)

†         The Standard Model is the name given to 
the current theory of fundamental particles and 
how they interact. This theory includes: Strong 
interaction and a combined theory of weak and 
electromagnetic interaction, known as 
electroweak theory. One part of the Standard 
Model is not yet well established. What causes 
the fundamental particles to have masses? The 
simplest idea is called the Higgs mechanism. This 
mechanism involves one additional particle, 
called the Higgs boson, and one additional force 
type, mediated by exchanges of this boson. 
  

making the vortex (particle) gain or lose 
mass. If real motion is what makes   real 
mass   then, by analogy, we can say that 
imaginary mass is made by imaginary 
motion. This is not only a simple 
generalization of the process based on 
the theory of the imaginary functions, but 
also a fundamental conclusion related to 
the concept of imaginary mass that, as it 
will be shown, provides a coherent 
explanation for the materialization of the 
fundamental particles, in the beginning of 
the Universe. 
           It is known that the simultaneous 
disappearance of a pair 
(electron/positron) liberates an amount of 
energy, , under the form of 
two photons with frequency , in such a 
way that  
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Since the photon has imaginary masses 
associated to it, the phenomenon of 
transformation of the energy  
into  suggests that the imaginary 

energy of the photon, m , 
comes from the transformation of 
imaginary energy of the electron, 

, just as the real energy of 
the photon, , results from the 
transformation of real energy of the 
electron, i.e.,  
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Then, it follows that  
 

( ) ( )imaginaryipimaginaryei mm −=0  
 
The sign (-) in the equation above, is due 
to the imaginary mass of the photon to 
be positive, on the contrary of the 
imaginary gravitational mass of the 
matter, which is negative, as we have 
already seen.  
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                              Real Particles                                       Imaginary Particles 
                                  (Tardyons)                                                           (Tachyons) 

                             Real Inertial Mass                                                 Imaginary   Inertial Mass    

                     Non-null                               Null                            Non-null                                     Null    
 
                      V < c                                              c < V ≤ Vmax

*                   
                                                             v = c                                                             v = ∞ * * 
       V         0≤v<c   V         0≤v<c                             V         0≤v<Vmax V        0≤v<Vmax  
         
          Vortex            Anti-vortex                                        Vortex           Anti-vortex   
        (Particle)            (Anti-Particle)        Real Photons         (Particle)          (Anti-particle)           Imaginary Photons
                                                                                                                                    ( “virtual” photons )

               (Real Bodies)             (Real Radiation)        (Imaginary Bodies)       (Imaginary Radiation) 
                                                                                   
                                                                                   
* Vmax  is the speed upper limit for Tachyons with non-null imaginary inertial mass. It has been previously  
   obtained starting from the Hubble's law  and Eq.(22). The result is: ( ) 1121023 −≅= smLHV .~

maxmax . 
** In order to communicate instantaneously the interactions at infinite distance the velocity of the quanta    
   (“virtual” photons) must be infinity and consequently their imaginary masses must be null . 
 

Fig. VI - Real and Imaginary Particles. 

          Thus, we then conclude that 
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where ( ) cmh realeie 0=λ  is the Broglies’ 
wavelength for the electron. 
          By analogy, we can write for 
the neutron and the proton the 
following masses: 
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The sign (+) in the expression of 
 is due to the fact 

that  and 
 must have contrary 

signs, as will be shown later on. 

(imaginaryprotonim 0

         Thus, the electron, the neutron 
and the proton have respectively, 
the following masses:  
Electron 

( )

( ) ( )

( )
( )

( )
( )

( )

( )
( )

( )
( )

( )imeie

imei
imei

ime
imge

realeie

realei
realei

reale
realge

realeiimei

realei

m

m
cm

U
m

m

m
cm

U
m

imm

kgm

0

0

2

2
0

0

0

2

2
0

03
2

0

31
0

1121

1121

1011.9

χ

χ

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

−=

×= −

)

)

)

(imaginaryneutronim 0

(imaginaryprotonim 0  

55



 42

 
Neutron 

( )

( ) ( )

( )
( )

( )
( )

( )

( )
( )

( )
( )

( )imnin

imni
imni

imn
imgn

realnin

realni
realni

realn
realgn

realniimni

realni

m

m
cm

U
m

m

m
cm

U
m

imm

kgm

0

0

2

2
0

0

0

2

2
0

03
2

0

27
0

1121

1121

106747.1

χ

χ

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

−=

×= −

Proton 
( )

( ) ( )

( )
( )

( )
( )

( )

( )
( )

( )
( )

( )impripr

impri
impri

impr
imgpr

realpripr

realpri
realpri

realpr
realgpr

realpriimpri

realpri

m

m
cm

U
m

m

m
cm

U
m

imm

kgm

0

0

2

2
0

0

0

2

2
0

03
2

0

27
0

1121

1121

106723.1

χ

χ

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

+=

×= −

)

 
where  and  are 
respectively, the real and imaginary 
energies absorbed by the particles.   

(realU ( )imU

          When neutrons, protons and 
electrons were created after the Big-
bang, they absorbed quantities of 
electromagnetic energy, respectively 
given by 
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where nη , prη  and eη  are the 
absorption factors respectively, for the 
neutrons, protons and electrons; 

is the Boltzmann 
constant; ,  and  are the 
temperatures of the Universe, 
respectively when neutrons, protons 
and electrons were created.   

KJk /º1038.1 23−×=
nT prT eT

          In the case of the electrons, it 
was previously shown that 1.0≅eη . 
Thus, by considering that 

, we get KTe
31102.6 ×≅

( ) iikTU eeime
7105.8 ×==η

It is known that the protons were 
created at the same epoch. Thus, we 
will assume that  

( ) iikTU prprimpr
7105.8 ×==η

Then, it follows that  
21108.1 ×−=eχ
17107.9 ×−=prχ

Now, consider the gravitational forces, 
due to the imaginary masses of two 
electrons, , two protons, , and 
one electron and one proton, , all at 
rest. 
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Note that  
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These correlations permit to define the 
electric charge by means of the 
following relation: 
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For example, in the case of the 
electron, we have  
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In the case of the proton, we get 
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For the neutron, it follows that 
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However, based on the quantization of 
the mass (Eq. 44), we can write that  
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 Since  can have only discrete values 
different of zero (See Appendix B), we 
conclude that 

n

nχ  cannot be null. 
However, it is known that the electric 

charge of the neutron is null. Thus, it is 
necessary to assume that 
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We then conclude that in the neutron, 
half of the total amount of elementary 
quanta of electric charge, , is negative,  
while the other half is positive.              

minq

          In order to obtain the value of 
the elementary quantum of electric 
charge, , we start with the 
expression obtained here for the 
electric charge, where we 
change by its quantized 

expression ,
derived from Eq. (44a). Thus, we get 
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This is the quantized expression of the 
electric charge. 
          For 1=n  we obtain the value of 
the elementary quantum of electric 
charge, , i.e.,  minq
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where  is the elementary 
quantum of matter, whose value 
previously calculated, is 

.  

(min0im )

( ) kgmi
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min0 109.3 −×±=

          The existence of imaginary mass 
associated to a real particle suggests 
the possible existence of imaginary 
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particles with imaginary masses in 
Nature.  
          In this case, the concept of wave 
associated to a particle (De Broglie’s 
waves) would also be applied to the 
imaginary particles. Then, by analogy, 
the imaginary wave associated to an 
imaginary particle with imaginary 
masses  and m   would be 
described by the following expressions 

ψi ψgm
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ωh

r
h

r

=

=
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kp

Henceforth, for the sake of simplicity, 
we will use the Greek letterψ  to stand 
for the word imaginary;  is the 
momentum carried by the 

ψpr

ψ  wave and 

 its energy;  ψE ψψ λπ2=k
r

 is the 

propagation number and ψλ  the 

wavelength of the ψ  wave; ψψ πω f2=  
is the cyclical frequency.  
          According to Eq. (4), the 
momentum is ψpr

VMp g

rr
ψψ =

Vwhere  is the velocity of the  ψ  
particle.  
          By comparing the expressions of 

 we get ψpr

VM
h

gψ
ψλ =

Ψ Ψ

          It is known that the variable 
quantity which characterizes the De 
Broglie’s waves is called wave function, 
usually indicated by symbol . The 
wave function associated with a 
material particle describes the dynamic 
state of the particle: its value at a 
particular point x, y, z, t is related to the 
probability of finding the particle in that 
place and instant. Although   does 
not have a physical interpretation, its 
square  (or

Ψ

Ψ

2 *Ψ ) calculated for a 
particular point x, y, z, t is proportional 
to the probability of finding the particle 
in that place and instant.  
          Since  is proportional to the 
probability  of finding the particle 
described by Ψ , the integral of 

2Ψ
P

2Ψ  on 

the whole space must be finite − 
inasmuch as the particle is somewhere.  
          On the other hand, if 

02 =Ψ∫
+∞ Vd
∞−

∞−

the interpretation is that the particle will 
not exist. However, if  

( )1082 ∞=Ψ∫
+∞ Vd

The particle will be everywhere 
simultaneously.  
          In Quantum Mechanics, the wave 
function Ψ  corresponds, as we know, 
to the displacement  y   of the 
undulatory motion of a rope. 
However, Ψ , as opposed to y , is not a 
measurable  quantity and can, hence, 
be a complex quantity. For this reason, 
it is assumed that Ψ is described in the 

directionx − by 
( )( )pxEthie −−Ψ=Ψ π2

0

This is the expression of the wave 
function for a free particle, with total 
energy E  and momentum , moving in 
the direction

pr

x+ .  
          As to the imaginary particle, the 
imaginary particle wave function will be 
denoted by ψΨ  and, by analogy the 
expression of Ψ , will be expressed by: 
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ψψ 0

 
Therefore, the general expression of 
the wave function for a free particle can 
be written in the following form 
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          It is known that the uncertainty 
principle can also be written as a 
function of EΔ  (uncertainty in the 
energy) and tΔ  (uncertainty in the 
time), i.e., 
 

≥ΔΔ tE.
 

h

This expression shows that a 
variation of energy EΔ , during a 
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time interval , can only be 
detected if

tΔ
Et Δ≥ hΔ . Consequently, 

a variation of energy EΔ , during a 
time interval Et Δ<Δ h , cannot be 
experimentally detected. This is a 
limitation imposed by Nature and not 
by our equipments.  
          Thus, a quantum of energy 

that varies during a time 
interval 

hfE =Δ
Ecft Δ<==Δ hλ1 (wave 

period) cannot be experimentally 
detected. This is an imaginary 
photon or a “virtual” photon. 
          Now, consider a particle with 
energy . The DeBroglie’s 
gravitational and inertial wavelengths 
are respectively 

2cM g

cMh gg =λ  and 
cMh ii =λ . In Quantum Mechanics, 

particles of matter and quanta of 
radiation are described by means of 
wave packet (DeBroglie’s waves) 
with average wavelength iλ . 
Therefore, we can say that during a 
time interval ct iλ=Δ , a quantum of 
energy  varies. According 
to the uncertainty principle, the 
particle will be detected if

2cME g=Δ

Et Δ≥Δ h  , 
i.e., if 2cMc gi h≥λ  or πλλ 2gi ≥ . 
This condition is usually satisfied 
when . In this case, ig MM = ig λλ =  
and obviously, πλλ 2ii > . However, 
when   decreases gM gλ  increases 
and πλ 2g can become bigger than 

iλ , making the particle non-
detectable or imaginary.  
          According to Eqs. (7) and (41) 
we can write in the following 
form: 
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          Since the condition to make 
the particle imaginary is  
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Then we get 
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However, χ  can be positive or 
negative ( 159.0+<χ   or 159.0−>χ ).This 
means that when 
 

15901590 .. +<<− χ
 
the particle becomes imaginary. 
Under these circumstances, we can 
say that the particle made a 
transition to the imaginary space-
time. 
     Note that, when a particle 
becomes imaginary, its gravitational 
and inertial masses also become 
imaginary. However, the factor 

( ) ( )imaginaryiimaginaryg MM=χ  remains 
real because 
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         0                                   Imaginary Space-time 
                                                               
                                                                                       
                                             “Virtual” Photons ( ∞=V ) 
 −0.159  
 
                                
 
 
   
 
 
 
   Fig. VII – Travel in the imaginary space-time. Similarly to the “virtual” photons, 
                imaginary bodies can have infinite speed in the imaginary space-time. 

Ordinary Space-time   
      cV <≤0  

Body 

Ordinary Space-time

 
  Real Photons ( cV = ) 
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           Real particle                                                                                 Real particle 
                                                               Δt1                                                                                          ΔE 

              Δt2   c  (speed upper limit) 

                                                              Δt3 

              Imaginary Space-time                                    Ordinary Space-time  

                                                                   Δt3 

                                                                                                                    Δt2    Vmax  

                                                                                                                                                                                           (speed upper limit) 

           ΔE 
                                                                     Δt1 

                    Imaginary particle                                                                                                          Imaginary particle  
                                                          
       Fig. VIII – “Virtual” Transitions –  (a) “Virtual” Transitions of a real particle to the imaginary
                        space-time. The speed upper limit for real particle in the imaginary space-time is c.  
                    (b) - “Virtual” Transitions of an imaginary particle to the ordinary space-time. The  
                        speed upper limit for imaginary particle in the ordinary space-time is 11210 −≈ smV .max

                        Note that to occur a “virtual” transition it is necessary thatΔt=Δt1+ Δt2+ Δt3 <ℏ/ΔE  
                        Thus, even at principle, it will be impossible to determine any variation of energy in  
                        the particle (uncertainty principle). 

(a) 

(b) 
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Thus, if the gravitational mass of the 
particle is reduced by means of the 
absorption of an amount of 
electromagnetic energy U , for 
example, we have 
 

( )
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −+−== 1121

22
0cmU

M
M

i
i

gχ

 
This shows that the energyU of the 
electromagnetic field remains acting 
on the imaginary particle. In 
practice, this means that 
electromagnetic fields act on 
imaginary particles.  
          The gravity acceleration on a 
imaginary particle (due to the rest of 
the imaginary Universe) are given 
by 
 

.,...,,, njgg jj 321==′ χ
 
where ( ) ( )imaginaryiimaginaryg MM=χ   

and ( )
2
jimaginarygjj rGmg −= .  Thus, 

the gravitational forces acting on the 
particle are given by 
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Note that these forces are real. 
Remind that, the Mach’s principle 
says that the inertial effects upon a 
particle are consequence of the 
gravitational interaction of the 
particle with the rest of the Universe. 
Then we can conclude that the 
inertial forces upon an imaginary 
particle are also real. 
          Equation (7) shows that , in 
the case of imaginary particles, the 
relativistic mass is 
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This expression shows that 
imaginary particles can have 
velocities  greater than  in our 
ordinary space-time (Tachyons). 
The quantization of velocity (Eq. 36) 
shows that there is a speed upper 
limit . As we have already 
calculated previously, , 
(Eq.102). 

V c

cV >max
11210 −≈ smV .max

          Note that this is the speed 
upper limit for imaginary particles in 
our ordinary space-time not in the 
imaginary space-time (Fig.7) 
because the infinite speed of the 
“virtual” quanta of the interactions 
shows that imaginary particles can 
have infinite speed in the imaginary 
space-time. 
          While the speed upper limit 
for imaginary particles in the 
ordinary space-time is 

, the speed upper limit 
for real particles in the imaginary 
space-time is c , because the 
relativistic expression of the mass 
shows that the velocity of real 
particles cannot be larger than c  in 
any space-time. The uncertainty 
principle permits that particles make 
“virtual” transitions, during a time 
interval 

11210 −≈ smV .max

tΔ , if Et Δ<Δ h . The 
“virtual” transition of mesons emitted 
from nucleons that do not change of 
mass, during a time interval 

2cmt πh<Δ , is a well-known 
example of “virtual” transition of 
particles.  During a “virtual” 
transition of a real particle, the 
speed upper limit in the imaginary 
space-time is c , while the speed 
upper limit for an imaginary particle 
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in the our ordinary space-time is 
. (See Fig. 8). 11210 −≈ smV .max

          There is a crucial 
cosmological problem to be solved: 
the problem of the hidden mass. 
Most theories predict that the 
amount of known matter, detectable 
and available in the universe, is only 
about 1/100 to 1/10 of the amount 
needed to close the universe. That 
is, to achieve the density sufficient 
to close-up the universe by 
maintaining the gravitational 
curvature (escape velocity equal to 
the speed of light) at the outer 
boundary. 
          Eq. (43)  may solve this 
problem. We will start by substituting 
the expression of Hubble's law for 
velocity, lH~V = , into Eq.(43). The 
expression obtained      shows    that     
particles which are at distances 

( )( ) m.H~cll 26
0 103135 ×===  have 

quasi null gravitational mass 
) ; beyond this distance, 

the particles have negative 
gravitational mass. Therefore, there 
are two well-defined regions  in the 
Universe; the region of the bodies 
with positive gravitational masses  
and the region of the bodies with 
negative gravitational mass. The 
total gravitational mass of the first 
region, in accordance with Eq.(45), 
will be given by 
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where   is the total inertial mass 
of the bodies of the mentioned 
region; 

1im

cV <<1  is the average 
velocity of the bodies at region 1. 
The total gravitational mass of the 
second region is 
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where    2V    is the average velocity 

of the bodies ; 
22

222 1 cVmM ii −=  and is the 
total inertial mass of the bodies of  
region 2. 

2im

          Now consider that from  
Eq.(7), we can write 
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g
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where ξ  is the energy density of 
matter.  
           Note that the expression of ξ  
only reduces to the well-known 
expression , where 2cρ ρ  is the 
sum of the inertial masses per 
volume unit, when . 
Therefore, in the derivation of the 
well-known difference 

ig mm =
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H
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which gives the sign of the curvature 
of the Universe [36], we must use 

 instead  of .The 
result obviously  is 
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gUM  and UV  are respectively the 
total gravitational mass and the 
volume of the Universe.  
          Substitution of  and  
into expression (110) gives 
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where 21 iiiU mmm +=  is the total 
inertial mass of the Universe. 
          The volume 1V  of the region 1 
and the volume 2V  of the region 2, 
are respectively given by 
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where  m.H~clc

261081 ×==   is the 
so-called  "radius" of the visible 
Universe. Moreover, 111 Vii m=ρ  and 

222 Vii m=ρ . Due to the hypothesis 
of the uniform distribution of matter 
in the space, it follows that 

21 ii ρρ = .Thus, we can write 
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Substitution of  into the 
expression of 

2im
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Due to cV ≅2 , we conclude that the 
term between bracket is much larger 
than . The amount  is the 
mass of matter in the universe (1/10 
to 1/100 of the amount needed to 
close the Universe).  

iUm10 iUm

           Consequently,  the   total 
mass 
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must     be    sufficient    to    close   
the Universe.  
          There is another cosmological 
problem to be solved: the problem of 

the anomalies in the spectral red-
shift of certain galaxies and stars.  
          Several observers have 
noticed red-shift values that  cannot 
be explained   by the Doppler-
Fizeau effect or by the Einstein 
effect (the gravitational spectrum 
shift, supplied by Einstein's theory). 
          This is the case of the so-
called Stefan's quintet (a set of five 
galaxies which were discovered in 
1877), whose galaxies are located 
at approximately the same distance 
from the Earth, according to very 
reliable and precise measuring 
methods. But, when the velocities of 
the galaxies are measured by its 
red-shifts, the velocity of one of 
them is much larger than the 
velocity of the others.  
          Similar observations have 
been made  on the Virgo 
constellation and  spiral galaxies. 
Also the Sun presents a red-shift 
greater than the  predicted value by 
the Einstein effect. 
          It seems  that some of these 
anomalies can be explained if we  
consider the Eq.(45) in the 
calculation of the gravitational mass 
of the  point of  emission.  
          The expression of the 
gravitational spectrum shift was 
previously obtained in this work. It is 
the same supplied by Einstein's 
theory [37], and is given by 

( )11102
1122

02
12

21

ω

ωφ φωωω

c

rGmrGm
c

gg +−
=

=
−

=−=Δ

where 1ω  is the frequency of the 
light  at the point of  emission ; 2ω  is 
the frequency at the point of 
observation; 1φ  and 2φ  are 
respectively, the Newtonian 
gravitational potentials at the  point 
of  emission and at the point of 
observation. 
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          In Einstein theory, this 
expression has been deduced from 

00gtT −=  [38] which correlates 
own time (real time), t , with the 
temporal coordinate x0 of the space-
time ( cxt 0=  ).  
          When the gravitational field is 
weak, the temporal component       
of the metric tensor is given by            

2[

00g
     

21 c/goo φ−−= 39].Thus, we readily 
obtain 

( )11221 2rcGmtT g−=

This is the same equation that we 
have obtained previously in this 
work. 
          Curiously, this equation tell us 
that we can have  when  
; and  for  . In addition, if 

tT < 0>gm
tT > 0<gm

Grcmg 22= , i.e., if 22 cGmr g=            
(Schwarzschild radius) we obtain 

 
0=T . 

          Let us now consider the well-
known process of stars' gravitational 
contraction. It is  known that the 
destination of the star is directly 
correlated to its mass. If the star's 
mass is less than 1.4M             
(Schemberg-Chandrasekhar's limit), 
it becomes a white dwarf. If its mass 
exceeds that limit, the pressure 
produced by the degenerate state of 
the matter no longer 
counterbalances the gravitational 
pressure, and the star's contraction 
continues. Afterwards there occurs 
the reactions between protons and 
electrons (capture of electrons), 
where neutrons and anti-neutrinos 
are produced. 

                  

          The contraction continues 
until the system regains stability           
(when the pressure produced by the 
neutrons is sufficient to stop the 
gravitational collapse). Such systems 
are called neutron stars.   

  

          There is also a critical mass 
for the stable configuration of 
neutron stars. This limit has not 

been fully defined as yet, but it is 
known that it is located between 
1.8M  and 2.4M . Thus, if the  mass 
of the star exceeds 2.4M  , the 
contraction will continue. 
          According to Hawking [40] 
collapsed objects cannot have mass 
less than kg.Gc 810114 −×=h . This 
means that, with the progressing of 
the compression, the neutrons 
cluster must become a cluster of  
superparticles where the minimal 
inertial mass of the superparticle is 
  

( ) ( )1131011 8 .kg.m spi
−×=

 
Symmetry is a fundamental   
attribute of the Universe that 
enables an investigator to study 
particular aspects of physical 
systems by themselves. For 
example, the assumption that space 
is homogeneous and isotropic is 
based on Symmetry Principle. Also 
here, by symmetry, we can assume 
that there are only superparticles 
with mass  in the 
cluster of  superparticles.  

( ) kg.m spi
81011 −×=

          Based on the mass-energy of 
the superparticles ( ~1018 GeV ) we 
can say that they belong to a 
putative class of particles with mass-
energy beyond the supermassive 
Higgs bosons ( the so-called X 
bosons). It is known that the GUT's 
theories predict an entirely new 
force mediated by a new type of 
boson, called simply X (or X boson 
). The X bosons carry both 
electromagnetic and color charge, in 
order to ensure proper conservation 
of those charges in any interactions. 
The X bosons must be extremely 
massive, with mass-energy in the 
unification range of about 1016 GeV.  
         If we assume the 
superparticles are not hypermassive 
Higgs bosons then the possibility of 
the neutrons cluster become a 
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Higgs bosons cluster before 
becoming a superparticles cluster 
must be considered. On the other 
hand, the fact that superparticles 
must be so massive also means that 
it is not possible to create them in 
any conceivable particle accelerator 
that could be built. They can exist as 
free particles only at a very early 
stage of the Big Bang from which 
the universe emerged. 
          Let us now imagine the 
Universe coming back to the past. 
There will be an instant in which it 
will be similar to a neutrons cluster, 
such as the stars at the final state of 
gravitational contraction. Thus, with 
the progressing of the compression, 
the neutrons cluster becomes a 
superparticles cluster. Obviously, 
this only can occur before 10-23s 
(after the Big-Bang). 
          The   temperature T of the 
Universe at the 10-43s< t < 10-23s 
period can be calculated by means 
of the well-known expression[41]:  

( ) ( )1141010 2
12322 −−≈ tT

Thus at  (at the first 
spontaneous breaking of symmetry) 
the temperature was  
(∼10

st 4310 −≅

KT 3210≈
19GeV).Therefore, we can 

assume that the absorbed 
electromagnetic energy by each 
superparticle, before , was 

(see Eqs.(71) and 
(72)). By comparing with 

, we conclude that 
. Therefore, the 

unification condition 

st 4310 −≅
JkTU 9101×>=η

( ) Jcm spi
82 109×≅

( )cmU spi>

( )22 cmcMUn iir >≅  
is satisfied. This means that, before 

,the gravitational and 
electromagnetic interactions were 
unified. 

st 4310 −≅

          From the unification  condition 
( )2cMUn ir ≅ , we may conclude that 

the superparticles' relativistic inertial  
mass  is ( )spiM

( ) ( )11510 8
22 kg

c
kTn

c
Un

M rr
spi

−≈=≅
η

Comparing with the superparticles' 
inertial  mass at rest (113), we 
conclude that 
 

( ) ( ) ( )1161011 8kg.mM spispi
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From Eqs.(83) and (115), we obtain 
the superparticle's gravitational 
mass at rest: 
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Consequently, the superparticle's 
relativistic gravitational mass, is  
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Thus, the gravitational forces 
between two superparticles , 
according to (13), is given by: 
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Due to the unification of the  
gravitational and electromagnetic 
interactions at that period, we have 
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From the equation above we can 
write 
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the Eq. (121) can be rewritten in the 
following form: 
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which is the well-known reciprocal 
fine structure constant. 
          For   the Eq.(122) 
gives  
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This value has the same  order of 
magnitude as the exact value(1/137) 
of the reciprocal fine structure 
constant.   
     From equation (120) we can 
write: 
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The term between parentheses has 
the same dimensions as the linear 
momentum r . Thus, (125) tells us 
that  

( )126.rp h
rr

=⋅
A component of the momentum of a 
particle cannot be precisely 
specified without loss of all 
knowledge of the corresponding 

component of its position at that 
time ,i.e., a particle cannot be 
precisely located in a particular 
direction without loss of all 
knowledge of its momentum 
component in that direction . This 
means that in intermediate cases  
the product of the uncertainties  of 
the simultaneously measurable 
values of corresponding position 
and momentum components is at 
least of the magnitude order of , h
 

( )127h≥r.pΔ Δ
 
This relation, directly obtained here 
from the Unified Theory, is the well-
known relation of the Uncertainty 
Principle for position and 
momentum. 
          According to Eq.(83),  the  
gravitational mass of the 
superparticles at the center  of the  
cluster becomes negative  when 

( )spir mckTn >22η

( )

, i.e., when  
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4310−≈

 
According to Eq. (114) this 
temperature corresponds to t .          
With the progressing of the 
compression, more superparticles 
into the center will have negative 
gravitational mass. Consequently, 
there will be a critical point in which 
the repulsive gravitational forces 
between the superparticles with 
negative gravitational masses and 
the superparticles with positive 
gravitational masses will be so 
strong that an explosion will occur. 
This is the event that we call the Big 
Bang. 
          Now, starting from the Big 
Bang to the present time. 
Immediately after the Big Bang, the 
superparticles' decompression 
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begins. The gravitational mass of 
the most central superparticle will 
only be positive when the 
temperature becomes smaller than 
the critical temperature, . 
At the maximum state of 
compression (exactly at the Big 
Bang) the volumes of the 
superparticles     were    equal    to 
the elementary volume Ω   
and the volume of the Universe was 

 where  
was the initial length scale of the 
Universe. At  this very moment the 
average density of the Universe was 
equal to the average density of the 
superparticles, thus we can write 
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where  is the inertial 
mass of the Universe. It has already 
been shown that 

.ml~dmin
3410−≈= planck  Then, from 

Eq.(128), we obtain: 
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          After the Big Bang the 
Universe expands itself from  
up to  (when the temperature 
decrease reaches the critical 
temperatureT , and the 
gravity becomes attractive). Thus, it 
expands  by , under 
effect of the repulsive gravity 
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during a period of time  
.Thus, 
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          Calculations by Carr, B.J 
[41], indicate that it would seem 
reasonable to suppose that the 
fraction of initial primordial black 
hole mass ultimately converted into 
photons is about . This means 
that we can take 

11.0

11.0=η

          Thus, the amount , 
where  is the total inertial mass 
of the Universe, expresses the total 
amount of inertial energy converted 
into photons at the initial instant of 
the Universe(Primordial Photons).   

2cMiUη

iUM

          It was previously shown that 
photons and also the matter have  
imaginary gravitational masses 
associated to them. The matter has 
negative imaginary gravitational 
mass, while the photons have 
positive imaginary gravitational 
mass, given by 
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where is the imaginary 
inertial mass of the photons.  

)(imaginaryipM

         Then, from the above we can 
conclude that, at the initial instant of 
the Universe, an amount of 
imaginary gravitational mass, 

, which was associated 
to the fraction of the matter 
transformed into photons, has been 
converted into imaginary 
gravitational mass of the primordial  

total
imaginarygmM )(
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photons, , while an 
amount of real inertial mass of the 
matter, , has been 
converted into real energy of the 

primordial photons, , i.e.,  
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It was previously shown that, for the 
photons equation: , is 
valid. This means that 

ipgp MM 2=

 

(
44444444 21

4444 34444 21

ip

gp

M

realipimagimaryip

M

realgpimagimarygp

MM

MM

)()(

)()(

2 +=

=+

)
3

By substituting  
into the equation above, we get 

( ) ( )imaginaryipimaginarygp MM 2=

 

( ) ( )realiprealgp MM 2=

 
Therefore we can write that 

( ) ( ) iU
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total

realgp MMM 22.02 ==

         The phenomenon of 
gravitational deflection of light about 
the Sun shows that the gravitational 
interaction between the Sun and the 
photons is attractive. This is due to 
the gravitational force between the 
Sun and a photon, which is given by  
 

( ) ( )
2rmMGF imaginarygpimaginarygSun−= ,  

 

where  (the imaginary 
gravitational mass of the photon) is 
a quantity positive and imaginary, 
and  (the imaginary 
gravitational mass associated to the 
matter of the Sun) is a quantity 
negative and imaginary. 

(imaginarygpm )

)(imaginarygSunM

          The fact of the gravitational 
interaction between the imaginary 
gravitational masses of the 
primordial photons and the 
imaginary gravitational mass of the 
matter be attractive is highly 
relevant, because it shows that it is 
necessary to consider the effect of 
this gravitational interaction, which is 
equivalent to the gravitational effect 
produced by the amount of real 
gravitational mass, , 
sprayed by all the Universe.  

( ) iU
total

realgp MM 22.0≅

          This means that this amount, 
which corresponds to 22% of the 
total inertial mass of the Universe,  
must be added to the overall 
computation of the total mass of the 
matter (stars, galaxies, etc., gas and 
dust of interstellar and intergalactic 
media). Therefore, this additional 
portion corresponds to what has 
been called Dark Matter (See Fig. 
IX).  
         On the other hand, the total 
amount of gravitational mass at the 
initial instant, , according to 
Eq.(41), can be expressed by  

total
gM

iU
total
g MM χ=

This mass includes the total 
negative gravitational mass of the 
matter, , plus the total 

gravitational mass, , 
converted into primordial photons. 
This tells us that we can put 
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whence 
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Fig. IX – Conversion of part of the Real Gravitational Mass of the Primordial Universe into 
Primordial Photons.   The gravitational effect caused by the gravitational interaction of imaginary
gravitational masses of the primordial photons with the imaginary gravitational mass associated to 
the matter is equivalent to the effect produced by the amount of real gravitational mass, 

( ) iU
total

realgp MM 22.0≅ , sprayed by all Universe. This additional portion of mass corresponds to what 
has been called Dark Matter.  

  ∼ 10-14 m 

  Real spacetime 

Imaginary spacetime

( ) ( )
total
ip

total
gp realimaginary MM +  ( ) ( )

total
im

total
gm realimaginary MM +  

  
At the Initial Instant 

 iUM  

Primordial Photons 

( ) ( )43421

2c

E

total
ip

total
gp

p

realimaginary MM +
 

 
 
 
 

 
 
 

70



 57
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          In order to calculate the value 
of χ  we can start from the 
expression previously obtained for 
χ  , i.e.,  
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We thus obtain 
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By substitution of this expression 
into the equation of , we get total
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On the other hand, the Unification 
condition ( ) previously 
shown and Eq. (41) show that at the 
initial instant of the Universe, 

has the following value:  
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Similarly, Eq.(45) tells us that 
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By comparing this expression with 
the equation above, we obtain 
 

5.1
1

1
22
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Substitution of this value into the 
expressions of χ  and  results 
in   

total
gmM )(−
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and 
 
               

 
iU

total
gm MM 72.0)( −≅−

This means that 72% of the total 
energy of the Universe ( ) is 
due to negative gravitational mass 
of the matter created at the initial 
instant.  

2cM iU

          Since the gravitational mass 
is correlated to the inertial mass (Eq. 
(41)), the energy related to the 
negative gravitational mass is where 
there is inertial energy (inertial 
mass). In this way, this negative 
gravitational energy permeates all 
space and tends to increase the rate 
of expansion of the Universe due to 
produce a strong gravitational 
repulsion between the material 
particles. Thus, this energy 
corresponds to what has been 
called Dark Energy (See Fig. X).  
          The value of 5.0−=χ at the 
initial instant of the Universe shows 
that the gravitational interaction was 
repulsive at the Big-Bang. It remains 
repulsive until the temperature of the 
Universe is reduced down to the 
critical limit, . Below this 
temperature limit,  

criticalT
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Gravitational Mass of Matter

Positive
Gravitational M ass of 

M atter

Fig. X  -  Distribution  of  Gravitational Masses in  the Universe. The total 
energy   related  to  negative  gravitational  mass  of  all the matter  in  the 
Universe   corresponds   to  what  has  been  called   Dark Energy. While 
the Dark Matter  corresponds to the total gravitational mass carried by the  
primordial  photons, which   is   manifested   in  the  interaction of   the  
imaginary    gravitational  masses  of  the  primordial  photons   with   the 
imaginary mass of matter.

Positive  Gravitational Mass  
carried by the primordial photons
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the attractive component of the 
gravitational interaction became 
greater than the repulsive 
component, making attractive the 
resultant gravitational interaction. 
Therefore, at the beginning of the 
Universe – before the temperature 
decreased down to , there 
occurred an expansion of the 
Universe that was exponential in 
time rather than a normal power-law 
expansion. Thus, there was an 
evident Inflation Period during the 
beginning of the expansion of the 
Universe (See Fig. XI).  

criticalT

          With the progressing of the 
decompression the superparticles 
cluster becomes a neutrons cluster. 
This means that the neutrons are 
created without its antiparticle, the 
antineutron. Thus, this solves the 
matter/antimatter dilemma that is 
unresolved in many cosmologies.  
          Now a question: How did the 
primordial superparticles appear at 
the beginning of the Universe?     
          It is a proven quantum fact 
that a wave function may collapse, 
and that, at this moment, all the 
possibilities that it describes are 
suddenly expressed in reality. This 
means that, through this process, 
particles can be suddenly 
materialized. 
          The materialization of the 
primordial superparticles into a 
critical volume denotes   knowledge   
of what would happen with the 
Universe starting from that initial 
condition, a fact that points towards 
the existence of a Creator.  
          It was shown previously the 
possible existence of imaginary 
particles with imaginary masses in 
Nature. These particles can be 
associated with real particles, such as 
in case of the photons and electrons, as 
we have shown, or they can be 
associated with others imaginary 
particles by constituting the 

imaginary bodies. Just as the real 
particles constitute the real bodies.  
          The idea that we make about 
a consciousness is basically that of 
an imaginary body containing 
psychic energy and intrinsic 
knowledge. We can relate psychic 
energy with psychic mass (psychic 
mass= psychic energy/c2). Thus, by 
analogy with the real bodies the 
psychic bodies would be constituted 
by psychic particles with psychic 
mass. Consequently, the psychic 
particles that constitute a 
consciousness would be equivalent 
to imaginary particles, and the 
psychic mass , ,of the psychic 
particles would be equivalent to the 
imaginary mass, i.e.,  

Ψm

 
( ) ( )131imaginaryimm =Ψ

 
Thus, the imaginary masses 
associated to the photons and 
electrons would be elementary 
psyche actually, i.e.,  
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          The idea that electrons have 
elementary psyche associated to 
themselves is not new.  It comes 
from the pre-Socratic period. 
          By proposing the existence of 
psyche associated with matter, we 
are adopting what is called 
panpsychic posture. Panpsychism 
dates back to the pre-Socratic period;  
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Fig. XI – Inflation Period.  The value of 5.0−≅χ at the Initial Instant of the Universe shows that the 
gravitational interaction was repulsive at the Big-Bang. It remains repulsive until the temperature of 
the Universe is reduced down to the critical limit, criticalT . Below this temperature limit, the 
attractive component of the gravitational interaction became greater than the repulsive component, 
making attractive the resultant gravitational interaction. Therefore, at beginning of the Universe −
before the temperature to be decreased down to criticalT , there occurred an expansion of the Universe 
that was exponential in time rather than a normal power-law expansion. Thus, there was an evident 
inflation period during the beginning of the expansion of the Universe.   
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remnants of organized panpsychism 
may be found in the Uno of 
Parmenides or in Heracleitus’s 
Divine Flow. The scholars of 
Miletus’s school were called 
hylozoists, that is, “those who 
believe that matter is alive”. More 
recently, we will find the 
panpsychistic thought in Spinoza, 
Whitehead and Teilhard de Chardin, 
among others. The latter one 
admitted the existence of proto-
conscious properties at the 
elementary particles’ level. 
          We can find experimental 
evidences of the existence of 
psyche associated to electron in an 
experiment similar to that commonly 
used to show the wave duality of 
light. (Fig. XII). One merely 
substitutes an electron ray (fine 
electron beam) for the light ray. Just 
as in the experiment mentioned 
above, the ray which goes through 
the holes is detected as a wave if a 
wave detector is used (it is then 
observed that the interference 
pattern left on the detector screen is 
analogous with that produced by the 
light ray), and as a particle if a 
particle detector is used.  
          Since the electrons are 
detected on the other side of the 
metal sheet, it becomes obvious 
then that they passed through the 
holes. On the other hand, it is also 
evident that when they approached 
the holes, they had to decide which 
one of them to go through. 
          How can an electron “decide” 
which hole to go through? Where 
there is “choice”, isn’t there also 
psyche, by definition? 
        If the primordial superparticles 
that have been materialized at   the 
beginning of the Universe came 
from the collapse   of   a primordial 
wave function,   then    the     
psychic form described by this wave 

function must have been generated 
in a consciousness with a psychic    
mass   much greater than that 
needed to materialize the Universe 
(material and psychic).  
          This giant consciousness, in 
its turn, would not only be the 
greatest of all consciences in the 
Universe but also the substratum of 
everything that exists and, 
obviously, everything that exists 
would be entirely contained within it, 
including all the spacetime.   
          Thus, if the consciousness we 
refer to contains all the space, its 
volume is necessarily infinite, 
consequently having an infinite 
psychic mass.  
          This means that it contains all 
the existing psychic mass and, 
therefore, any other consciousness 
that exists will be contained in it. 
Hence, we may conclude that It is 
the Supreme Consciousness and 
that there is no other equal to It: It is 
unique.  
        Since the Supreme 
Consciousness also contains all time; 
past, present and future, then, for It 
the time does not flow as it flows for 
us.  
          Within this framework, when 
we talk about the Creation of the 
Universe, the use of the verb “to 
create” means that “something that 
was not” came into being, thus 
presupposing the concept of time 
flow. For the Supreme 
Consciousness, however, the 
instant of Creation is mixed up with 
all other times, consequently there 
being no “before” or “after” the 
Creation and, thus, the following 
question is not justifiable: “What did 
the Supreme Consciousness do before 
Creation?” 
          On the other hand, we may 
also infer, from   the   above that the  
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Fig. XII – A light ray, after going through the holes in the metal sheet, will be detected as a
wave(a) by a wave detector Dw or as a particle if the wave detector is substituted for the wave
detector Dp. Electron ray (c) has similar behavior as that of a light ray. However, before going 
through the holes, the electrons must “decide” which one to go through.  
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existence of the Supreme 
Consciousness has no defined limit 
(beginning and end), what confers 
upon It the unique characteristic of 
uncreated and eternal.  
          If the Supreme Consciousness is 
eternal, Its wave function  shall 
never collapse (will never be null). 
Thus, for having an infinite psychic 
mass, the value of  will be always 
infinite and, hence, we may write that 

SCΨ

2
SCΨ

 

∞=Ψ∫
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∞−
dVSC

2

 
By comparing this equation with Eq. 
(108) derived from Quantum 
Mechanics, we conclude that the 
Supreme Consciousness is 
simultaneously everywhere, i.e., It is 
omnipresent.     
     Since the Supreme Consciousness 
contains all consciences, it is expected 
that It also contain all the knowledge. 
Therefore, It is also omniscient. 
Consequently, It knows how to 
formulate well-defined mental images 
with psychic masses sufficient for its 
contents to materialize. In this way, It 
can materialize everything It wishes 
(omnipotence).  
          All these characteristics of the 
Supreme Consciousness (infinite, 
unique, uncreated, eternal, 
omnipresent, omniscient and 
omnipotent) coincide with those 
traditionally ascribed to God by most 
religions. 
          It was shown in this work that 
the “virtual” quanta of the gravitational 
interaction must have spin 1 and not 2, 
and that they are “virtual” photons 
(graviphotons) with zero mass outside 
the coherent matter. Inside the 
coherent matter the graviphoton mass 
is non-zero. Therefore, the 
gravitational forces are also gauge 
forces, because they are yielded by the 
exchange of "virtual" quanta of spin 1, 

such as the electromagnetic forces and 
the weak and strong nuclear forces.  
          Thus, the gravitational forces are 
produced by the exchange of “virtual” 
photons. Consequently, this is 
precisely the origin of the gravity.    
          Newton’s theory of gravity does 
not explain why objects attract one 
another; it simply models this 
observation. Also Einstein’s theory 
does not explain the origin of gravity. 
Einstein’s theory of gravity only 
describes gravity with more precision 
than Newton’s theory does.  
          Besides, there is nothing in both 
theories explaining the origin of the 
energy that produces the gravitational 
forces. Earth’s gravity attracts all 
objects on the surface of our planet. 
This has been going on for well over 
4.5 billions years, yet no known energy 
source is being converted to support 
this tremendous ongoing energy 
expenditure. Also is the enormous 
continuous energy expended by 
Earth’s gravitational field for 
maintaining the Moon in its orbit - 
millennium after millennium. In spite of 
the ongoing energy expended by 
Earth’s gravitational field to hold 
objects down on surface and the Moon 
in orbit, why the energy of the field 
never diminishes in strength or drains 
its energy source? Is this energy 
expenditure balanced by a conversion 
of energy from an unknown energy 
source?  
          The energy  necessary to 
support the effort expended by the 
gravitational forces  is well-known 
and given by 
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According to the principle of energy 
conservation, this energy expenditure 
must be balanced by a conversion of 
energy from another energy type.   
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          The Uncertainty Principle tells us 
that, due to the occurrence of 
exchange of graviphotons in a time 
interval Et Δ<Δ h  (where EΔ is the 
energy of the graviphoton), the energy 
variation EΔ  cannot be detected in the 
system . Since the total energy 

 is the sum of the energy of the n  
graviphotons, i.e., 

gg mM −
W

nEEEW Δ++Δ+Δ= ...21 , 
then the energy W  cannot be detected 
as well. However, as we know it can be 
converted into another type of energy, 
for example, in rotational kinetic 
energy, as in the hydroelectric plants, 
or in the Gravitational Motor, as shown 
in this work.  
        It is known that a quantum of 
energy which varies during a 
time interval 

hfE =Δ
Ecft Δ<==Δ hλ1  

(wave period) cannot be 
experimentally detected. This is an 
imaginary photon or a “virtual” photon. 
Thus, the graviphotons are imaginary 
photons, i.e., the energies   of the 
graviphotons are imaginaries energies 
and therefore the energy 

 is also an 
imaginary energy.  Consequently, it 
belongs to the imaginary space-time.  

iEΔ

nEEEW Δ++Δ+Δ= ...21

          According to Eq. (131), 
imaginary energy is equal to psychic 
energy. Consequently, the imaginary 
space-time is, in fact, the psychic 
space-time, which contains the 
Supreme Consciousness. Since the 
Supreme Consciousness has infinite 
psychic mass, then the psychic space-
time has infinite psychic energy. This is 
highly relevant, because it confers to 
the psychic space-time the 
characteristic of unlimited source of 
energy.    
          This can be easily confirmed by 
the fact that, in spite of the enormous 
amount of energy expended by Earth’s 
gravitational field to hold objects down 
on the surface of the planet and 
maintain the Moon in its orbit, the 
energy of Earth’s gravitational field 

never diminishes in strength or 
drains its energy source.  
          If an experiment involves a large 
number of identical particles, all 
described by the same wave function 
Ψ  , real density of mass  ρ  of these 
particles in x, y, z, t is proportional to 
the corresponding value  (2Ψ 2Ψ  is 
known as density of probability. If Ψ  is 
complex then . Thus, 

).  Similarly, in the case 
of psychic particles, the density of 
psychic mass, 

*ΨΨ=Ψ 2

*.ΨΨ=Ψ∝ 2ρ

Ψρ , in x, y, z,  will be 
expressed by . It is 
known that  is always real and 
positive while 

*
ΨΨΨΨ ΨΨ=Ψ∝ 2ρ

2
ΨΨ

VmΨΨ =ρ  is an 
imaginary quantity. Thus, as the 
modulus of an imaginary number is 
always real and positive, we can 
transform the proportion , in 
equality in the following form: 

2
ΨΨ Ψ∝ρ

  
( )1342

ΨΨ =Ψ ρk  
 
where  is a proportionality constant 
(real and positive) to be determined.   

k

          In Quantum Mechanics we have 
studied the Superpositon Principle, 
which affirms that, if a particle (or 
system of particles) is in a dynamic 
state represented by a wave function 

1Ψ  and may also be in another 
dynamic state described by 2Ψ  then, 
the general dynamic state of the 
particle may be described by Ψ , 
where Ψ  is a linear 
combination(superposition)of and1Ψ 2Ψ , 
i.e., 

( )1352211 Ψ+Ψ=Ψ cc
Complex constants  and  
respectively indicates the percentage 
of dynamic state, represented 
by

1c 2c

1Ψ and 2Ψ in the formation of the 
general dynamic state described by Ψ .  
          In the case of psychic particles 
(psychic bodies, consciousness, etc.), 
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by analogy, if , ,...,  refer 
to the different dynamic states the 
psychic particle assume, then its 
general dynamic state may be 
described by the wave function 

1ΨΨ 2ΨΨ nΨΨ

ΨΨ  , 
given by:   
 

( )1362211 nnccc ΨΨΨΨ Ψ++Ψ+Ψ=Ψ ...  
 
The state of superposition of wave 
functions is, therefore, common for 
both psychic and material particles. In 
the case of material particles, it can be 
verified, for instance, when an electron 
changes from one orbit to another. 
Before effecting the transition to 
another energy level, the electron 
carries out “virtual transitions” [42]. A 
kind of relationship with other electrons 
before performing the real transition. 
During this relationship period, its wave 
function remains “scattered” by a wide 
region of the space [43] thus 
superposing the wave functions of the 
other electrons. In this relationship the 
electrons mutually influence one 
another, with the possibility of 
intertwining their wave functions‡‡. 
When this happens, there occurs the 
so-called Phase Relationship 
according to quantum-mechanics 
concept. 
          In the electrons “virtual” 
transition mentioned before, the 
“listing” of all the possibilities of the 
electrons is described, as we know, by 
Schrödinger’s wave equation. 
Otherwise, it is general for material 
particles. By analogy, in the case of 
psychic particles, we may say that the 
“listing” of all the possibilities of the 
psyches involved in the relationship will 
be described by Schrödinger’s 
equation – for psychic case, i.e., 

                                           
‡‡ Since the electrons are simultaneously waves and 
particles, their wave aspects will interfere with each 
other; besides superposition, there is also the 
possibility of occurrence of intertwining of their 
wave functions.    

( )13702

2
2 =Ψ+Ψ∇ Ψ

Ψ
Ψ

h

p

          
Because the wave functions are 
capable of intertwining themselves, the 
quantum systems may “penetrate” 
each other, thus establishing an 
internal relationship where all of them 
are affected by the relationship, no 
longer being isolated systems but 
becoming an integrated part of a larger 
system. This type of internal 
relationship, which exists only in 
quantum systems, was called 
Relational Holism [44].   
          The equation of quantization of 
mass (33), in the generalized form, 
leads us to the following expression: 

( ) ( )( )min0
2

imagynaryiimaginaryi mnm =

Thus, we can also conclude that the 
psychic mass is also quantized, due to 

(imaginaryimm )=Ψ  (Eq. 131), i.e.,  
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It was shown that the minimum 
quantum of real inertial mass in the 
Universe, , is given by: ( )min0 realim
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By analogy to Eqs. (132) and (133), 
the expressions of the psychic masses 
associated to the proton and the 
neutron are respectively given by: 
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          The imaginary gravitational 
masses of the atoms must be much 
smaller than their real gravitational 
masses. On the contrary, the weight of 
the bodies would be very different of 
the observed values. This fact shows 
that  and  
must have contrary signs. In this way, 
the imaginary gravitational mass of an 
atom can be expressed by means of 
the following expression 

( )protonimaginaryim ( )neutronimaginaryim
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where, EΔ , is the interaction energy. 
By comparing this expression with the 
following expression 
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Now consider a monatomic body with 
real mass  and imaginary mass 

. Then we have  
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Since .  EEa Δ<<Δ
          The intensity of the gravitational 
forces between  and an 
imaginary particle with mass 

, both at rest, is given by 

(imaginarygM
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Therefore, the total gravity is  
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Thus, the imaginary gravitational mass 
of a body produces an excess of 
gravity acceleration, , given by   gΔ
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 In the case of soft atoms we can 
consider . Thus, in 
this case we obtain 

joulesE 13102 −×≅Δ
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In the case of the Sun, for example, 
there is an excess of gravity 
acceleration, due to its imaginary 
gravitational mass, given by 
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At a distance from the Sun of 
 the value of is mr 13100.1 ×= gΔ

 
210 .108 −−×≅Δ smg

 
Experiments in the pioneer 10 
spacecraft, at a distance from the Sun 
of about 67 AU or  [mr 13100.1 ×= 45], 
measured an excess acceleration 
towards the Sun of  
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Note that the general expression for 
the gravity acceleration of the Sun is  
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41061
r

M
Gg iS−×≈+=

Therefore, in the case of the 
gravitational deflection of light about 
the Sun, the new expression for the 
deflection of the light is 
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Thus, the increase inδ  due to the 
excess acceleration towards the Sun 
can be considered negligible.   
          Similarly to the collapse of the 
real wave function, the collapse of the 
psychic wave function must suddenly 
also express in reality all the 
possibilities described by it. This is, 
therefore, a point of decision in which 
there occurs the compelling need of 
realization of the psychic form. Thus, 
this is moment in which the content of 
the psychic form realizes itself in the 
space-time. For an observer in space-
time, something is real when it is in the 
form of matter or radiation. Therefore, 
the content of the psychic form may 
realize itself in space-time exclusively 
under the form of radiation, that is, it 
does not materialize. This must occur 
when the Materialization Condition is 
not satisfied, i.e., when the content of 
the psychic form is undefined 
(impossible to be defined by its own 
psychic) or it does not contain enough 
psychic mass to materialize§§ the 
respective psychic contents.   
          Nevertheless, in both cases, 
there must always be a production of 
“virtual” photons to convey the psychic 
interaction to the other psychic 
particles, according to the quantum 
field theory, only through this type of 
quanta will interaction be conveyed, 
since it has an infinite reach and may 
be either attractive or repulsive, just as 

                                           

                                          

§§ By this we mean not only materialization proper 
but also the movement of matter to realize its 
psychic content (including radiation).   

electromagnetic interaction which, 
as we know, is conveyed by the 
exchange of “virtual” photons.  
         If electrons, protons and neutrons 
have psychic mass, then we can infer 
that the psychic mass of the atoms are 
Phase Condensates***.  In the case of 
the molecules the situation is similar. 
More molecular mass means more 
atoms and consequently, more psychic 
mass. In this case the phase 
condensate also becomes more 
structured because the great amount 
of elementary psyches inside the 
condensate requires, by stability 
reasons, a better distribution of them. 
Thus, in the case of molecules with 
very large molecular masses 
(macromolecules) it is possible that 
their psychic masses already constitute 
the most organized shape of  a Phase 
Condensate, called Bose-Einstein 
Condensate†††.  
         The fundamental characteristic of 
a Bose-Einstein condensate is, as we 
know, that the various parts making up 
the condensed system not only behave 
as a whole but also become a whole, 
i.e., in the psychic case, the various 
consciousnesses of the system 
become a single consciousness with 
psychic mass equal to the sum of the 
psychic masses of all the 
consciousness of the condensate. This 
obviously, increases the available 
knowledge in the system since it is 
proportional to the psychic mass of the 

 
*** Ice and NaCl crystals are common examples of 
imprecisely-structured phase condensates. Lasers, 
super fluids, superconductors and magnets are 
examples of phase condensates more structured.   
††† Several authors have suggested the possibility of 
the Bose-Einstein condensate occurring in the 
brain, and that it might be the physical base of 
memory, although they have not been able to find a 
suitable mechanism to underpin such a hypothesis. 
Evidences of the existence of Bose-Einstein 
condensates in living tissues abound (Popp, F.A 
Experientia, Vol. 44, p.576-585; Inaba, H., New 
Scientist, May89, p.41; Rattermeyer, M and Popp, 
F. A. Naturwissenschaften, Vol.68, Nº5, p.577.)   
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consciousness. This unity confers an 
individual character to this type of 
consciousness. For this reason, from 
now on they will be called Individual 
Material Consciousness.  
          We can derive from the above 
that most bodies do not possess 
individual material consciousness. In 
an iron rod, for instance, the cluster of 
elementary psyches in the iron 
molecules does not constitute Bose-
Einstein condensate; therefore, the 
iron rod does not have an individual 
consciousness. Its consciousness is 
consequently, much more simple and 
constitutes just a phase condensate 
imprecisely structured made by the 
consciousness of the iron atoms.        
       The existence of consciousnesses 
in the atoms is revealed in the 
molecular formation, where atoms with 
strong mutual affinity (their 
consciousnesses) combine to form 
molecules. It is the case, for instance 
of the water molecules, in which two 
Hydrogen atoms join an Oxygen atom. 
Well, how come the combination 
between these atoms is always the 
same: the same grouping and the 
same invariable proportion? In the 
case of molecular combinations the 
phenomenon repeats itself. Thus, the 
chemical substances either mutually 
attract or repel themselves, carrying 
out specific motions for this reason. It 
is the so-called Chemical Affinity. This 
phenomenon certainly results from a 
specific interaction between the 
consciousnesses. From now on, it will 
be called Psychic Interaction.  
          Mutual Affinity is a 
dimensionless psychic quantity with 
which we are familiar and of which we 
have perfect understanding as to its 
meaning. The degree of Mutual 
Affinity, A , in the case of two 
consciousnesses, respectively 
described   by    and , must be  1ΨΨ 2ΨΨ

correlated to  and  2
1ΨΨ 2

2ΨΨ ‡‡‡. Only 
a simple algebraic form fills the 
requirements of interchange of the 
indices, the product  

( )145

..

1,22,1

2
1

2
2

2
2

2
1

AAA ===

=ΨΨ=ΨΨ ΨΨΨΨ

In the above expression, A  is due to 

the product  will be always 
positive. From equations (143) and 
(134) we get   

2
2

2
1 ΨΨ ΨΨ .

( )146

.

2

2

1

12

21
22

2
2

1

V
m

V
m

k

kA

ΨΨ

ΨΨΨΨ

=

==ΨΨ= ρρ
          

The psychic interaction can be 
described starting from the psychic 
mass because the psychic mass is the 
source of the psychic field. Basically, 
the psychic mass is gravitational mass, 

(imaginarygmm )≡Ψ . In this way, the 
equations of the gravitational 
interaction are also applied to the 
Psychic Interaction.  However, due to 
the psychic mass, , to be an 
imaginary quantity, it is necessary to 
put 

Ψm

Ψm  into the mentioned equations 
in order to homogenize them, because 
as we know, the module of an 
imaginary number is always real and 
positive.  
          Thus, based on gravity theory, 
we can write the equation of the 
psychic field in nonrelativistic 
Mechanics.  

( )1474 Ψ=ΔΦ ρπG  

                                           
‡‡‡ Quantum Mechanics tells us that do not have 
a physical interpretation or a simple meaning and 
also it cannot be experimentally observed. However 
such restriction does not apply to  , which is 
known as density of probability and represents the 
probability of finding the body, described by the 
wave function 

Ψ

2Ψ

Ψ , in the point x, y, z at the 
moment  t. A large value of  means a strong 
possibility to find the body, while a small value of 

 means a weak possibility to find the body.  

2Ψ

2Ψ
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It is similar to the equation of the 
gravitational field, with the difference 
that now instead of the density of 
gravitational mass we have the density 
of psychic mass. Then, we can write 
the general solution of Eq. (147), in the 
following form: 

( )1482∫ Ψ−=Φ
r

dV
G

ρ

This equation expresses, with 
nonrelativistic approximation, the 
potential of the psychic field of any 
distribution of psychic mass. 
          Particularly, for the potential of 
the field of only one particle with 
psychic mass , we get: 1Ψm

( )1491

r
mG Ψ−=Φ

Then the force produced by this field 
upon another particle with psychic 
mass is 2Ψm

( )1502
21

22112

r
mm

G

r
mFF

ΨΨ

ΨΨΨ

−=

=
∂
Φ∂

−=−=
rr

By comparing equations (150) and 
(146) we obtain  
 

( )15122
21

2112 rk
VVAGFF −=−= ΨΨ

rr

          In the vectorial form the above 
equation is written as follows 

( )15222
21

2112 μ̂
rk
VVGAFF −=−= ΨΨ

rr

Versor μ̂  has the direction of the line 
connecting the mass centers (psychic 
mass) of both particles and oriented 
from to .      1Ψm 2Ψm
          In general, we may distinguish 
and quantify two types of mutual 
affinity: positive and negative 
(aversion). The occurrence of the first 
type is synonym of psychic attraction, 
(as in the case of the atoms in the 
water molecule) while the aversion is 
synonym of repulsion. In fact, Eq. (152) 
shows that the forces and 12ΨF

r
21ΨF

r
 are 

attractive, if A  is positive 
(expressing positive mutual affinity 
between the two psychic bodies), and 
repulsive if A   is negative (expressing 
negative mutual affinity between the 
two psychic bodies). Contrary to the 
interaction of the matter, where the 
opposites attract themselves here, the 
opposites repel themselves.  
          A method and device to obtain 
images of psychic bodies have been 
previously proposed [46]. By means of 
this device, whose operation is based 
on the gravitational interaction and the 
piezoelectric effect, it will be possible 
to observe psychic bodies.   
          Expression (146) can be 
rewritten in the following form: 

( )153
2

2

1

12

V
m

V
m

kA =  ΨΨ

The psychic masses and  are 
imaginary quantities. However, the 
product is a real quantity. One 
can then conclude from the previous 
expression that the degree of mutual 
affinity between two consciousnesses 
depends basically on the densities of 
their psychic masses, and that:    

1Ψm 2Ψm

21 ΨΨ mm .

1) If  and  then 
 (positive mutual affinity 

between them) 

01 >Ψm 02 >Ψm
0>A

2) If 01 <Ψm  and  then 
 (positive mutual affinity 

between them) 

02 <Ψm
0>A

3) If  and  then 01 >Ψm 02 <Ψm
0<A  (negative mutual affinity 

between them) 
4) If 01 <Ψm  and  then 02 >Ψm

0<A  (negative mutual affinity 
between them)  

In this relationship, as occurs in the 
case of material particles (“virtual” 
transition of the electrons previously 
mentioned), the consciousnesses 
interact mutually, intertwining or not 
their wave functions.  When this 
happens, there occurs the so-called 
Phase Relationship according to 
quantum-mechanics concept. 
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Otherwise a Trivial Relationship takes 
place. 
          The psychic forces such as the 
gravitational forces, must be very weak 
when we consider the interaction 
between two particles.  However, in 
spite of the subtleties, those forces 
stimulate the relationship of the 
consciousnesses with themselves and 
with the Universe (Eq.152).           
          From all the preceding, we 
perceive that Psychic Interaction – 
unified with matter interactions, 
constitutes a single Law which links 
things and beings together and, in a 
network of continuous relations and 
exchanges, governs the Universe both 
in its material and psychic aspects. We 
can also observe that in the 
interactions the same principle 
reappears always identical. This unity 
of principle is the most evident 
expression of monism in the Universe.  
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APPENDIX A: Allais effect explained  
 
          A Foucault-type pendulum slightly 
increases its period of oscillation at sites 
experiencing a solar eclipse, as compared 
with any other time. This effect was first 
observed by Allais [47] over 40 years ago. 
Also Saxl and Allen [48], using a torsion 
pendulum, have observed the 
phenomenon. Recently, an anomalous 
eclipse effect on gravimeters has become 
well-established [49], while some of the 
pendulum experiments have not.  Here, 
we will show that the Allais gravity and 
pendulum effects during solar eclipses 
result from a shielding effect of the Sun’s 
gravity when the Moon is between the Sun 
and the Earth.   
          The interplanetary medium includes 
interplanetary dust, cosmic rays and hot 
plasma from the solar wind. Its density is 
inversely proportional to the squared 
distance from the Sun, decreasing as this 
distance increases. Near the Earth-Moon 
system, this density is very low, with 
values about 3/5 cmprotons ( )321103.8 mkg−× . 
However, this density is highly variable. It 
can be increased up to 

3/100~ cmprotons ( )319107.1 mgk−×  [50].  
          The atmosphere of the Moon is 
very tenuous and insignificant in 
comparison with that of the Earth. The 
average daytime abundances of the 
elements known to be present in the lunar 
atmosphere, in atoms per cubic 
centimeter, are as follows: H <17, He 2-
40x103, Na 70,K 17, Air 4x104, yielding 
~8x104 total atoms per cubic 
centimeter ( )316 .10 −−≅ mkg [51]. According to 
Öpik [52], near the Moon surface, the 
density of the lunar atmosphere can reach 
values up to .The minimum 
possible 

312 .10 −− mkg
density of the lunar atmosphere is 

in the   top   of   the   atmosphere   and   is 
essentially   very close to the value of the 
interplanetary medium.    
          Since the density of the 
interplanetary medium is very small it 
cannot work as gravitational shielding. 
However, there is a top layer in the lunar 
atmosphere with density 

 that can work as a 
gravitational shielding and explain the 
Allais and pendulum effects. Below this 
layer, the density of the lunar atmosphere 
increases, making the effect of 
gravitational shielding negligible.  

318 .103.1 −−×≅ mkg

          During the solar eclipses, when the 
Moon is between the Sun and the Earth, 
two gravitational shieldings  and , 
are established in the top layer of the lunar 
atmosphere     (See Fig. 1A). In order to 
understand how these gravitational 
shieldings work (the gravitational shielding 
effect) see Fig. II. Thus, right after  
(inside the system Moon-Lunar 
atmosphere), the Sun’s gravity 
acceleration,

1Sh 2Sh

1Sh

Sgr , becomes Sgrχ  where, 
according to Eq. (57) χ  is given by 
 

( )A
c
Dnr 11121

2

3

2

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

ρ
χ

The total density of solar radiation  
arriving at the top layer of the lunar 
atmosphere is given by 

D

274 /1032.6 mWTD ×== σ
Since the temperature of the surface of the 
Sun is and 

. The density of 
the top layer is  then 
Eq. (1A) gives

KT 310778.5 ×=
428 ..1067.5 −−−×= KmWσ

318 .103.1 −−×≅ mkgρ
§§§  

 
1.1−=χ

  
The negative sign of χ  shows that 

Sgrχ , has opposite direction to Sgr . As 
previously showed (see Fig. II), after 
the second gravitational shielding 
                                           
§§§ The text in red in wrong. But the value of 

 is correct. It is not the solar radiation 
that produces the phenomenon. The exact 
description of the phenomenon starting from the 
same equation (1A) is presented in the end of my 
paper: “Scattering of Sunlight in Lunar Exosphere 
Caused by Gravitational Microclusters of Lunar Dust” 
(2013).   

1.1−=χ
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)( 2Sh  the gravity acceleration Sgrχ  

becomes . This means that Sgr2χ Sgr2χ   
has the same direction of Sgr .  In 
addition, right after  the lunar 
gravity becomes

( 2Sh )
moongrχ . Therefore, the 

total gravity acceleration in the Earth 
will be given by  
 

( )Agggg moonS 22 rrrr χχ −−=′ ⊕

 
Since  and 

 Eq. (2A), gives 

23 /109.5 smg S
−×≅

25 /103.3 smgmoon
−×≅

 
( ) ( )

( ) ( )Ag

smg

gggg MoonS

3103.71

.101.7

1.11.1

4

23

2

⊕
−

−−
⊕

⊕

×−=

=×−≅

=−−−−=′

 
This decrease in g  increases the 
period glT π2=  of a paraconical 
pendulum (Allais effect) in about  

( ) T
g

g
TT 00037.1

103.71 4 =
×−

=′
⊕

−
⊕

This corresponds to  increase 
in the period, and is roughly the value 
(0.0372%) obtained by Saxl and Allen 
during the total solar eclipse in March 
1970 [

%037.0

48].  
          As we have seen, the density of 
the interplanetary medium near the 
Moon is highly variable and can reach 
values up to  3/100~ cmprotons
( )319107.1 mgk−× .         
          When the density of the 
interplanetary medium increases,  the 
top layer of the lunar atmosphere can 
also increase its density, by absorbing 
particles from the interplanetary 
medium due to the lunar gravitational 
attraction. In the case of a density 
increase of roughly 30% 
( )318107.1 mgk−× , the value for χ  
becomes 

4.0−=χ  
Consequently, we get 
 

( ) ( )

( ) ( )Ag

smg

gggg MoonS

4107.91

.106.9

4.04.0

5

24

2

⊕
−

−−
⊕

⊕

×−=

=×−≅

=−−−−=′

This decrease in  increases the 
pendulum’s period by about  

g

( ) T
g

g
TT 000048.1

104.91 5 =
×−

=′
⊕

−
⊕

This corresponds to  increase 
in the pendulum’s period. Jun’s 
abstract [

%0048.0

53] tells us of a relative 
change less than 0.005% in the 
pendulum’s period associated with the 
1990 solar eclipse.   
          For example, if the density of the 
top layer of the lunar atmosphere 
increase up to 318100917.2 mgk−× , the 
value for χ  becomes 
 

3105.1 −×−=χ
 
Thus, we obtain 

( ) ( )

( ) ( )Ag

smg

gggg MoonS

5104.61

.103.6

105.1105.1

9

28

323

⊕
−

−−
⊕

−−
⊕

×−=

=×−≅

=×−−×−−=′

So, the total gravity acceleration in the 
Earth will decrease during the solar 
eclipses by about  
 

⊕
−× g9104.6

 
The size of the effect, as measured 
with a gravimeter, during the 1997 
eclipse, was roughly   
[

( ) ⊕
−×− g91075

54, 55].  
          The decrease will be even 
smaller forρ ≳ ×100917.2 -18kg.m-3. The 
lower limit now is set by Lageos 
satellites, which suffer an anomalous 
acceleration of only about , 
during “seasons” where the satellite 
experiences eclipses of the Sun by the 
Earth [

⊕
−× g13103

56]. 
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Fig. 1A – Schematic diagram of the Gravitational Shielding around the Moon – The top layer of the 
Moon’s atmosphere with density of the order  of 10-18 kg.m-3 , produces a gravitational shielding
when subjected to the radiation from the Sun. Thus, the solar gravity Sgr  becomes Sgrχ  after the 
first shielding 1Sh  and Sgr2χ after the second shielding 2Sh . The Moon gravity becomes Moongrχ
after 2Sh . Therefore the total gravity acceleration in the Earth will be given by

moonS gggg rrrr χχ −−=′ ⊕
2 .  

 

Top layer of the Moon’s atmosphere 
(Gravitational Shielding) 

Moon Earth
Sgr  Moongr ⊕gr  Sgr2χ  Sgr2χSgrχ Moongrχ

Interplanetary medium 
31910 mkg−≈  

≈10−18 kg.m-3 

Moongrχ  

≈10−17 kg.m-3 
≈10−12 kg.m-3 

Sh1 Sh2 

Solar radiation 

 

 
 
 

 
 
 

87



 74
 
 
APPENDIX B  
          In this appendix we will show 
why, in the quantized gravity equation 
(Eq.34),  is excluded from the 
sequence of possible values of . 
Obviously, the exclusion of 

0=n
n
0=n , 

means that the gravity can have only 
discrete values different of zero.  
          Equation (33) shows that the 
gravitational mass is quantized and 
given by 
 

( )min
2

gg mnM =  
 
Since Eq. (43) leads to 
 

( ) ( )minmin iog mm =  
 
where 
 

( ) kgcdhmi
73

maxmin0 109.383 −×±=±=   
 
is the elementary quantum of inertial 
mass. Then the equation 
for becomes gM
 

( ) ( )min
2

min
2

igg mnmnM ==  
          On the other hand, Eq. (44) 
shows that 

( )min0
2

iii mnM =  
Thus, we can write that 
 

( )BMMor
n
n

M
M

ig
ii

g 12
2

η=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=  

 
where inn=η is a quantum number 
different of n .  
          By multiplying both members of 
Eq. (1B) by 221 cV− we get 

( )Bmm ig 22η=  
          By substituting (2B) into Eq. (21) 
we get 
 

  
 

( )B
Lm

hn
Lm

hnE
ig

n 3
88 22

22

2

22

η
==  

From this equation we can easily 
conclude that η  cannot be 
zero ( )0

0→∞→ nn EorE . On the 
other hand, the Eq. (2B) shows that the 
exclusion of 0=η  means the exclusion 
of 0=gm  as a possible value for the 
gravitational mass. Obviously, this also 
means the exclusion of 0=gM  
(Relativistic mass).  Equation (33) tells 
us that , thus we can 
conclude that the exclusion of 

(min
2

gg mnM = )

0=gM  
implies in the exclusion of  since 0=n

( ) ( ) valuefinitemm ig == min0min  (elementary 
quantum of mass). Therefore Eq. (3B) 
is only valid for values of   and n η  
different of zero. Finally, from the 
quantized gravity equation (Eq. 34), 

( )

( )
min

4

2
max

min2
2

gn
nr

Gm
n

r
GM

g gg

=

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=−=

we conclude that the exclusion of 0=n  
means that the gravity can have only 
discrete values different of zero. 
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through Gas or Plasma at Ultra-Low Pressure 
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It is shown that the gravity acceleration just above a chamber filled with gas or plasma at ultra-low 
pressure can be strongly reduced by applying an Extra Low-Frequency (ELF) electromagnetic field 
across the gas or the plasma. This Gravitational Shielding Effect is related to recent discovery of 
quantum correlation between gravitational mass and inertial mass.  According to the theory samples 
hung above the gas or the plasma should exhibit a weight decrease when the frequency of the 
electromagnetic field is decreased or when the intensity of the electromagnetic field is increased. This 
Gravitational Shielding Effect is unprecedented in the literature and can not be understood in the 
framework of the General Relativity. From the technical point of view, there are several applications for 
this discovery; possibly it will change the paradigms of energy generation, transportation and 
telecommunications.    
 
Key words: Phenomenology of quantum gravity, Experimental Tests of Gravitational Theories,   
Vacuum Chambers, Plasmas devices. PACs: 04.60.Bc, 04.80.Cc, 07.30.Kf, 52.75.-d. 
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I. INTRODUCTION        
         It will be shown that the local 
gravity acceleration can be controlled by 
means of a device called Gravity Control 
Cell (GCC) which is basically a recipient 
filled with gas or plasma where is applied 
an electromagnetic field. According to 
the theory samples hung above the gas 
or plasma should exhibit a weight 
decrease when the frequency of the 
electromagnetic field is decreased or 
when the intensity of the electromagnetic 
field is increased. The electrical 
conductivity and the density of the gas or 
plasma are also highly relevant in this 
process.  
          With a GCC it is possible to 
convert the gravitational energy into 
rotational mechanical energy by means 
of the Gravitational Motor. In addition, a 
new concept of spacecraft (the 
Gravitational Spacecraft) and aerospace 
flight is presented here based on the 
possibility of gravity control. We will also 
see that the gravity control will be very 
important to Telecommunication. 
 
 II. THEORY 
          It was shown [1] that the relativistic 
gravitational mass 221 cVmM gg −=  
and the relativistic inertial mass 

22
0 1 cVmM ii −=  are quantized, and 

given by  ,   

where  and  are respectively, the 
gravitational quantum number and the 
inertial quantum number ; 

 is the elementary 
quantum of inertial mass.  The masses 

 and   are correlated by means of 
the following expression:  
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Where pΔ  is the momentum variation on 
the particle and  is the inertial mass 
at rest.   

0im

 
         In general, the momentum variation 

pΔ  is expressed by tFp ΔΔ =  where  
is the   applied force   during a time 
interval

F

tΔ . Note that there is no 
restriction concerning the nature of the 
force , i.e., it can be mechanical, 
electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy by the particle.  
          In the case of   radiation, pΔ  can be 
obtained as follows: It is known that the 
radiation pressure, , upon an area dP

dxdydA =  of a volume dxdydzd =V  of 
a particle ( the incident radiation normal 
to the surface )is equal to the 
energy  absorbed per unit volume 

dA
dU

( )VddU .i.e.,  

( )2
dAdz
dU

dxdydz
dU

d
dUdP ===
V

 
Substitution of vdtdz =  ( v  is the speed 
of radiation) into the equation above 
gives 

( ) ( )3
v

dD
v
dAdtdU

d
dUdP ===
V

 
Since   dFdPdA =  we can write: 

( )4
v

dUdFdt=

However we know that dtdpdF= , then 

( )5
v

dUdp =

 From this equation it follows that  
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Substitution into Eq. (1) yields 
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WhereU , is the electromagnetic energy 
absorbed by the particle;   is the index 
of refraction. 

rn
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 3
          Equation (6) can be rewritten in 
the following form 

( )71121 0

2

2 irg mn
c

Wm
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

ρ

Where  VUW =  is the density of 
electromagnetic energy and V0im=ρ  
is the density of inertial mass. 
          The Eq. (7) is the expression of the 
quantum correlation between the  
gravitational mass and the  inertial mass 
as a function of the density of 
electromagnetic energy.  This is also the 
expression of correlation between 
gravitation and electromagnetism.  
          The density of electromagnetic 
energy in an electromagnetic field can be 
deduced from Maxwell’s equations [2] 
and has the following expression  

( )82
2
12

2
1 HEW με +=    

It is known that HB μ= , rkBE ω=  [3] 
and 

( )
( )9

11
2

2 ⎟
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⎛ ++

===

ωεσ
μεκ

ω

rrr

c
dt
dzv

Where    is     the    real part of the 
propagation vector 

rk
k
r

(also called phase 
constant [4]); ir ikkkk +==

r
 ; ε , μ and σ,   

are the electromagnetic characteristics of 
the medium in which the incident (or 
emitted) radiation is propagating   
( 0εεε r=  where rε  is the relative 
dielectric permittivity and  
;

mF/10854.8 12
0

−×=ε

0μμμ r=  where rμ  is the relative 
magnetic permeability and ; m/H7

0 104 −×= πμ
σ  is the electrical conductivity). It is 
known that for free-space 0=σ and 

1== rr με  then Eq. (9) gives 
( )10cv =

 From (9) we see that the index of 
refraction  vcnr =   will be given by 
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Equation (9) shows that vr =κω . Thus, 
vkBE r == ω , i.e., HvvBE μ== . 

Then, Eq. (8) can be rewritten in the 
following form: 
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For ωεσ << , Eq. (9) reduces to 
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Then, Eq. (12) gives 
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This equation can be rewritten in the 
following forms: 

( )14
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or 
( )152EW ε=

For ωεσ >> , Eq. (9) gives 
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Then, from Eq. (12) we get 
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Since HvvBE μ== , we can rewrite (17) 
in the following forms: 
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By comparing equations (14) (15) (18) 
and (19) we see that Eq. (19) shows that 
the better way to obtain a strong value of 

 in practice is by applying an Extra 
Low-Frequency (ELF) electric field 
W

( )Hzfw 12 <<= π  through a mean with 
high electrical conductivity.  
          Substitution of Eq. (19) into Eq. 
(7), gives 
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This equation shows clearly that if an 
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 4
electrical conductor mean has 

 and31 −<< mKg.ρ 1>>σ , then it is 
possible obtain strong changes in its 
gravitational mass, with a relatively small 
ELF electric field. An electrical conductor 
mean with  is obviously a 
plasma.  

31 −<< mKg.ρ

          There is a very simple way to test 
Eq. (20). It is known that inside a 
fluorescent lamp lit there is low-pressure 
Mercury    plasma.   Consider    a     20W  
T-12 fluorescent lamp (80044– 
F20T12/C50/ECO GE, Ecolux® T12), 
whose characteristics and dimensions 
are well-known [5]. At around 

, an optimum mercury 
vapor pressure of  
is obtained, which is required for 
maintenance of high luminous efficacy 
throughout life. Under these conditions, 
the mass density of the Hg plasma can 
be calculated by means of the well-
known Equation of State 

KT 015318.≅
23 80106 −− =×= mNTorrP ..

( )210

ZRT
PM

=ρ

Where   is the 
molecular mass of the Hg; 

1
0 20060 −= molkgM ..

1≅Z  is the 
compressibility factor for the Hg plasma; 

 is the gases 
universal constant. Thus we get 

1013148 −−= KmoljouleR ...

( )22100676 35 −−×≅ mkgplasmaHg ..ρ
The electrical conductivity of the Hg 
plasma can be deduced from the   
continuum form of Ohm's Law Ej

rr
σ= , 

since the operating current through the 
lamp and the current density are well-
known and respectively given by 

 [Ai 350.= 5] and 2
4 intφπiSijlamp == , where 

mm136.int =φ   is the inner diameter of the 
lamp. The voltage drop across the 
electrodes of the lamp is  [V57 5] and the 
distance between them l . Then 
the electrical field along the lamp  is 

given by 

( )234193 1−== mS
E
j
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Substitution of (22) and (23) into (20) 
yields 
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Thus, if an Extra Low-Frequency electric 
field  with the following 
characteristics:  and 

ELFE
1100 −≈ mVEELF .

mHZf 1<  is applied through the 
Mercury plasma then a strong decrease 
in the gravitational mass of the Hg 
plasma will be produced.  
          It was shown [1] that there is an 
additional effect of gravitational shielding 
produced by a substance under these 
conditions. Above the substance the 
gravity acceleration  is reduced at the 
same ratio

1g

0ig mm=χ , i.e., , 
(

gg χ=1

g is the gravity acceleration  under the 
substance). Therefore, due to the 
gravitational shielding effect produced by 
the decrease of )  in the region 

where the ELF electric field  is 
applied, the gravity acceleration just 
above this region will be given by  
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          The trajectories of the 
electrons/ions through the lamp are 
determined by the electric field along 
the lamp. If the ELF electric field across 
the lamp  is much greater than , 
the current through the lamp can be 
interrupted.  However, if

lampE

ELFE lampE

lampELF EE << , these 
trajectories will be only slightly modified.  
Since here , then we can 

arbitrarily choose .  This 
means that the maximum voltage drop, 
which can be applied across the metallic 

1100 −= mVElamp .
133 −≅ mVEELF .max

mm570=
lampE

1100570057 −== mVmVElamp .. . 
Thus, we have 
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= φ

plates, placed at distance d , is equal to 
the outer diameter (max *) of the 
bulb  of the 20W T-12 Fluorescent 
lamp, is given by   

max
lampφ

VEV lampELF 51.maxmax
max ≅

Since [mmlamp 340.max =φ 5].      

          Substitution of  into 
(25) yields  

133 −≅ mVEELF .max
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Note that, for , the 
gravity acceleration can be strongly 
reduced.  These conclusions show that 
the ELF Voltage Source of the set-up 
shown in Fig.1 should have the following 
characteristics: 

HzmHzf 3101 −=<

 
 - Voltage range: 0 – 1.5 V 
 - Frequency range: 10-4Hz – 10-3Hz 
  
          In the experimental arrangement 
shown in Fig.1, an ELF electric field with 
intensity dVEELF =  crosses the 
fluorescent lamp; V  is the voltage drop 
across the metallic plates of the 
capacitor and .  
When the ELF electric field is applied, 
the gravity acceleration just above the 
lamp (inside the dotted box) decreases 
according to (25) and the changes can 
be measured by means of the system 
balance/sphere presented on the top of 
Figure 1.  

mmd lamp 340.max == φ

          In Fig. 2 is presented an 
experimental arrangement with two 
fluorescent lamps in order to test the 
gravity acceleration above the second 
lamp. Since gravity acceleration above 
the first lamp is given by 

( gg plasmaHg )
rr

11 χ= , where  

                                           
* After heating.  
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Then, above the second lamp, the 
gravity acceleration becomes  
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Then, results 
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From Eq. (28), we then conclude that if 

( ) 01 <plasmaHgχ  and also ( ) 02 <plasmaHgχ , 

then  will have the same direction 
of . This way it is possible to intensify 
several times the gravity in the direction 
of

2g
g

gr . On the other hand, if ( ) 01 <plasmaHgχ  

and ( ) 02 >plasmaHgχ  the direction of 2gr  will 
be contrary to direction of . In this case 
will be possible to intensify and 
become

gr

2gr  repulsive in respect to gr .  
          If we put a lamp above the second 
lamp, the gravity acceleration above the 
third lamp becomes  
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Then, for 4Tt =  we get 
( ) ( ) ( ) 0321 81424 VEEE ELFELFELF .=== . 

Thus, Eq. (32) gives 
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For  and  VV 510 .= mHzf 20.=

( )20.83min12504 === sTt  the gravity 
acceleration  above the third lamp will 
be given by 

3gr

gg rr 12653 .−=
Above the second lamp, the gravity 
acceleration given by (30), is  

gg rr 2.9722 +=    . 
According to (27) the gravity acceleration 
above the first lamp is 

gg rr -1,7241 =
Note that, by this process an 
acceleration  can be increased several 
times in the direction of  or in the 
opposite direction.  

gr

gr

          In the experiment proposed in Fig. 
1, we can start with ELF voltage 
sinusoidal wave of amplitude VV 010 .=  
and frequency . Next, the frequency 
will be progressively decreased down 
to , ,  and 

. Afterwards, the amplitude of the 
voltage wave must be increased to 

and the frequency decreased 
in the above mentioned sequence.                        

mHz1

mHz80. mHz60. mHz40.
mHz20.

VV 510 .=

          Table1 presents the theoretical 
values for  and , calculated 
respectively by means of (25) and 
(30).They are also plotted on Figures 5, 
6 and 7 as a function of the 
frequency .  

1g 2g

ELFf
          Now consider a chamber filled 
with Air at  and 300K as 
shown in Figure 8 (a). Under these 
circumstances, the mass density of the 
air inside the chamber, according to Eq. 
(21) is .  

torr12103 −×

31510944 −−×≅ mkgair ..ρ
          If the frequency of the magnetic 
field, B , through the air is  then 

. Assuming that 
the electric conductivity of the air inside 
the chamber,

Hzf 60=

mSf /91032 −×≅= επωε

( )airσ  is much less thanωε , 
i.e., ( ) ωεσ <<air  (The atmospheric air 
conductivity is of the order of 

 [115101002 −−×− mS . 6, 7]) then we can 
rewritten the Eq. (11) as follows 
 

( ) ( )341≅≅ rrairrn με

 
From Eqs. (7), (14) and (34) we thus 
obtain 
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Therefore, due to the gravitational 
shielding effect produced by the 
decreasing of , the gravity 
acceleration above the air inside the 
chamber will be given by 

( )airgm
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         Note that the gravity acceleration 
above the air becomes negative 
for .  TB 21052 −×> .
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          For  the gravity 
acceleration above the air becomes 

TB 10.=

  
gg 832.−≅′  

 
Therefore the ultra-low pressure air 
inside the chamber, such as the Hg 
plasma inside the fluorescent lamp, 
works like a Gravitational Shield that in 
practice, may be used to build  Gravity 
Control Cells (GCC) for several practical 
applications.  
          Consider for example the GCCs of 
Plasma presented in Fig.3. The 
ionization of the plasma can be made of 
several manners. For example, by 
means of an electric field between the 
electrodes (Fig. 3(a)) or by means of a 
RF signal (Fig. 3(b)).  In the first case the 
ELF electric field and the ionizing electric 
field can be the same.  
          Figure 3(c) shows a GCC filled 
with air (at ambient temperature and 1 
atm) strongly ionized by means of alpha 
particles emitted from 36 radioactive ions 
sources (a very small quantity of 
Americium 241†). The radioactive 
element Americium has a half-life of 432 
years, and emits alpha particles and low 
energy gamma rays ( )KeV60≈ . In order 
to shield the alpha particles and gamma 
rays emitted from the Americium 241 it is 
sufficient to encapsulate the GCC with 
epoxy. The alpha particles generated by 
the americium ionize the oxygen and 
                                           
† The radioactive element Americium (Am-241) is 
widely used in ionization smoke detectors. This 
type of smoke detector is more common because 
it is inexpensive and better at detecting the 
smaller amounts of smoke produced by flaming 
fires. Inside an ionization detector there is a small 
amount (perhaps 1/5000th of a gram) of 
americium-241. The Americium is present in 
oxide form (AmO2) in the detector. The cost of 
the AmO2 is US$ 1,500 per gram. The amount of 
radiation in a smoke detector is extremely small. 
It is also predominantly alpha radiation. Alpha 
radiation cannot penetrate a sheet of paper, and 
it is blocked by several centimeters of air. The 
americium in the smoke detector could only pose 
a danger if inhaled.  
 

nitrogen atoms of the air in the 
ionization chamber (See Fig. 3(c)) 
increasing the electrical conductivity of 
the air inside the chamber. The high-
speed alpha particles hit molecules in 
the air and knock off electrons to form 
ions, according to the following 
expressions 
 

++−+++

++−+++

++→+

++→+

ee

ee

HeNHN

HeOHO

22

22  

 
          It is known that the electrical 
conductivity is proportional to both the 
concentration and the mobility of the ions 
and the free electrons, and is expressed 
by 

iiee μρμρσ +=  
Where eρ  and iρ  express respectively 
the concentrations ( )3mC  of electrons 
and ions; eμ and iμ are respectively the 
mobilities of the electrons and the ions.  
          In order to calculate the electrical 
conductivity of the air inside the 
ionization chamber, we first need to 
calculate the concentrations eρ  and iρ .  
We start calculating the disintegration 
constant,λ , for the Am 241 : 

( )
111

7 1015
10153432

69306930
2
1

−−×=
×

== s
sT

.
.
..λ

Where yearsT 4322
1

=  is the half-life of 
the Am 241. 
          One  of an isotope has mass 
equal to atomic mass of the isotope 
expressed in kilograms. Therefore, of 
Am 241 has 

kmole

g1

kmoles
kmolekg
kg 6

3

10154
241

10 −
−

×= .  

One  of any isotope contains the 
Avogadro’s number of atoms. Therefore 

of Am 241 has 

kmole

g1
 

atomskmoleatoms
kmolesN

2126

6

10502100256
10154

×=××

××= −

..
.

 
Thus, the activity [8] of the sample is 
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 disintegrations/s.  111031 ×== .NR λ
 
However, we will use 36 ionization 
sources each one with 1/5000th of a 
gram of Am 241. Therefore we will only 
use of Am 241. Thus, g31027 −×. R  
reduces to: 
 
      disintegrations/s 910≅= NR λ
  
This means that at one second, about 

 hit molecules in the air 
and knock off electrons to form ions 

and inside the ionization chamber. 
Assuming that each alpha particle yields 
one ion at each 

particlesα910

+
2O +

2N

9101 second then the 
total number of ions produced in one 
second will be ionsNi

1810≅ . This 
corresponds to an ions concentration 

( )310 mCeN ii V.V ≈=ρ  
Where V  is the volume of the ionization 
chamber. Obviously, the concentration of 
electrons will be the same, i.e., ie ρρ = . 
For  and cmd 2= cm20=φ  (See Fig.3(c)) 
we obtain 

( ) ( ) 3422
4 10286102200 m−− ×=×= ..V π The

n we get:  
 

3210 mCie ≈= ρρ  
 
This corresponds to the minimum 
concentration level in the case of   
conducting materials. For these 
materials, at temperature of 300K, the 
mobilities eμ  and iμ  vary from 10  up 
to  [112100 −− sVm 9]. Then we can assume 
that . (minimum 
mobility level for conducting materials). 
Under these conditions, the electrical 
conductivity of the air inside the 
ionization chamber is 

11210 −−≈= sVmie μμ

 
1310 −≈+= mSiieeair .μρμρσ  

 
      At temperature of 300K, the air 
density inside the GCC, is 

. Thus, for 314521 −= mkgair ..ρ cmd 2= , 
 and  Eq. (20) 

gives 

1310 −≈ mSair .σ Hzf 60=

( )

( )

[ ]{ }110103121

1
44

121

416

24

43

2

−×+−=

=
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

==

−
rms

air

rmsair

airi

airg
air

V

d
V

fc

m
m

.

ρπ
σμ

χ

 

Note that, for KVVrms 967.≅ , we obtain: 

( ) 0≅airχ . Therefore, if the voltages 
range of this GCC is:  then it is 
possible to reach

KV100 −
1−≅airχ  when 

KVVrms 10≅ .  
          It is interesting to note that airσ can 
be strongly increased by increasing the 
amount of Am 241. For example, by 
using of Am 241 the value of g10. R  
increases to: 
 
      disintegrations/s 1010≅= NR λ
 
This means ionsNi

2010≅   that yield 

( )310 mCeN ii VV ≈=ρ
Then, by reducing,  and d φ  
respectively, to 5mm and  to 11.5cm, the 
volume of the ionization chamber 
reduces to: 

( ) ( ) 3532
4 101951051150 m−− ×=×= ..V π

Consequently, we get:  
 

3510 mCie ≈= ρρ  
 
Assuming that ,  
then the electrical conductivity of the air 
inside the ionization chamber becomes 

11210 −−≈= sVmie μμ

 
1610 −≈+= mSiieeair .μρμρσ  

 
This reduces for  the voltage 
necessary to yield 

VVrms 818.≅

( ) 0≅airχ  and reduces 
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 9
to  the voltage necessary to 
reach

VVrms 523.≅
1−≅airχ .  

          If the outer surface of a metallic 
sphere with radius  is covered with a 
radioactive element (for example Am 
241), then the electrical conductivity of 
the air (very close to the sphere) can be 
strongly increased (for example up 
to ). By applying a low-
frequency electrical potential  to the 
sphere, in order to produce an electric 
field  starting from the outer surface 
of the sphere, then very close to the 
sphere the low-frequency electromagnetic 
field is 

a

1610 −≅ msair .σ

rmsV

rmsE

aVE rmsrms = , and according to 
Eq. (20), the gravitational mass of the air 
in this region expressed by 

( ) ( )airi
air

rmsair
airg m

a
V

fc
m 024

43

2
0 1

44
121

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

ρπ
σμ , 

can be easily reduced, making possible 
to produce a controlled Gravitational 
Shielding (similar to a GCC) surround 
the sphere.  
          This becomes possible to build a 
spacecraft to work with a gravitational 
shielding as shown in Fig. 4.  
           The gravity accelerations on the 
spacecraft (due to the rest of the 
Universe. See Fig.4) is given by 
 
           iairi gg χ=′         i = 1, 2, 3 … n 
 
Where ( ) ( )airiairgair mm 0=χ . Thus, the 
gravitational forces acting on the 
spacecraft are given by 
 

( )iairgigis gMgMF χ=′=  
 
By reducing the value of airχ , these 
forces can be reduced.           
          According to the Mach’s principle; 
 
    “The local inertial forces are 
determined by the gravitational 
interactions of the local system with the 
distribution of the cosmic masses”.  

Thus, the local inertia is just the 
gravitational influence of the rest of 
matter existing in the Universe. 
Consequently, if we reduce the 
gravitational interactions between a 
spacecraft and the rest of the Universe, 
then the inertial properties of the 
spacecraft will be also reduced. This 
effect leads to a new concept of 
spacecraft and space flight.  
          Since airχ  is given by 
 

( )

( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−== 1

44
121 24

43

2
0

0 air

rmsair

airi

airg
air a

V
fcm

m
ρπ

σμχ  

 
Then, for , , 1610 −≅ msair .σ Hzf 6= ma 5= , 

 and  we get 31 −≅ mKgair .ρ KVVrms 353.=
 

0≅airχ
 
Under these conditions, the gravitational 
forces upon the spacecraft become 
approximately nulls and consequently, 
the spacecraft practically loses its inertial 
properties.  
          Out of the terrestrial atmosphere, 
the gravity acceleration upon the 
spacecraft is negligible and therefore the 
gravitational shielding is not necessary. 
However, if the spacecraft is in the outer 
space and we want to use the 
gravitational shielding then, airχ must be 
replaced by vacχ  where 
  

( )

( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−== 1

44
121 24

43

2
0

0 vac

rmsvac

vaci

vacg
vac a

V
fcm

m
ρπ

σμ
χ

 
          The electrical conductivity of the 
ionized outer space (very close to the 
spacecraft) is small; however, its density 
is remarkably small ( )31610 −−<< mKg. , in 
such a manner that the smaller value of 
the factor 23

vacvac ρσ  can be easily 
compensated by the increase of .  rmsV
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          It was shown that, when the 
gravitational mass of a particle is 
reduced to ranging between  
to , it becomes imaginary [

iM1590.+

iM1590.− 1], 
i.e., the gravitational and the inertial 
masses of the particle become 
imaginary. Consequently, the particle 
disappears from our ordinary space-time. 
However, the factor 

( ) ( )imaginaryiimaginaryg MM=χ  remains real 
because 

( )

( )
real

M
M

iM
iM

M
M

i

g

i

g

imaginaryi

imaginaryg ====χ

Thus, if the gravitational mass of the 
particle is reduced by means of 
absorption of an amount of 
electromagnetic energy U , for example, 
we have 

( )
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −+−== 1121

22
0cmU

M
M

i
i

gχ

 This shows that the energyU of the 
electromagnetic field remains acting on 
the imaginary particle. In practice, this 
means that electromagnetic fields act on 
imaginary particles. Therefore, the 
electromagnetic field of a GCC remains 
acting on the particles inside the GCC 
even when their gravitational masses 
reach the gravitational mass ranging 
between  to −  and 
they become imaginary particles. This is 
very important because it means that the 
GCCs of a gravitational spacecraft keep 
on working when the spacecraft 
becomes imaginary. 

iM1590.+ iM1590.

)

          Under these conditions, the gravity 
accelerations on the imaginary 
spacecraft particle (due to the rest of the 
imaginary Universe) are given by  
 

.,...,,, njgg jj 321==′ χ
 
Where ( ) (imaginaryiimaginaryg MM=χ   

and ( )
2
jimaginarygjj rGmg −= .  Thus, the 

gravitational forces acting on the 
spacecraft are given by 

( )

( ) ( )( )
( ) .22

2

jgjgjgjg

jimaginarygjimaginaryg

jimaginaryggj

rmGMriGmiM

rGmM

gMF

χχ

χ

+=−=

=−=

=′=

Note that these forces are real. Remind 
that, the Mach’s principle says that the 
inertial effects upon a particle are 
consequence of the gravitational 
interaction of the particle with the rest of 
the Universe. Then we can conclude that 
the inertial forces upon an imaginary 
spacecraft are also real. Consequently, it 
can travel in the imaginary space-time 
using its thrusters. 
          It was shown that, imaginary 
particles can have infinite speed in the 
imaginary space-time [1] . Therefore, this 
is also the speed upper limit for the 
spacecraft in the imaginary space-time.  
          Since the gravitational spacecraft 
can use its thrusters after to becoming 
an imaginary body, then if the thrusters 
produce a total thrust  and 
the gravitational mass of the spacecraft 
is reduced from  down 

to , the acceleration of the 

spacecraft will be, 

kNF 1000=

kgMM ig
510==

kgM g
610−≅

21210 −≅= smMFa g . . 
With this acceleration the spacecraft 
crosses the “visible” Universe 
( ) in a time interval mddiameter 2610≈=

monthssmadt 5510412 17 ... ≅×≅=Δ −           
Since the inertial effects upon the 
spacecraft are reduced by 

1110−≅ig MM  then, in spite of the 
effective spacecraft acceleration be 

, the effects for the crew 
and for the spacecraft will be equivalent 
to an acceleration given by 

11210 −= sma .

a′
110 −≈=′ sma

M
M

a
i

g .

This is the order of magnitude of the 
acceleration upon of a commercial jet 
aircraft. 
          On the other hand, the travel in the 
imaginary space-time can be very safe, 
because there won’t any material body 
along the trajectory of the spacecraft. 
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          Now consider the GCCs presented 
in Fig. 8 (a). Note that below and above 
the air are the bottom and the top of the 
chamber. Therefore the choice of the 
material of the chamber is highly 
relevant. If the chamber is made of steel, 
for example, and the gravity acceleration 
below the chamber is  then at the 
bottom of the chamber, the gravity 
becomes

g

gg steelχ=′ ; in the air, the 
gravity is ggg steelairair χχχ =′=′′  . At the top 

of the chamber, . 
Thus, out of the chamber (close to the 
top) the gravity acceleration becomes 

. (See Fig. 8 (a)). However, for the 
steel at and , we 
have  

( ) ggg airsteelsteel χχχ 2=′′=′′′

g ′′′

TB 300< Hzf 6101 −×=

( )

( )

( )

( )
11

4
121

22

4

≅
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−+−==

cf

B
m
m

steel

steel

steeli

steelg
steel μρπ

σ
χ

Since ,161011 −×= mSsteel ..ρ 300=rμ  and 

.  ( )
37800 −= mksteel .ρ

          Thus, due to 1≅steelχ  it follows 
that     

gggg airair χχ ≅′=′′≅′′′
           If instead of one GCC we have 
three GCC, all with steel box (Fig. 8(b)), 
then the gravity acceleration above the 
second GCC, will be given by 2g

ggg airairair χχχ ≅≅ 12

and the gravity acceleration above the 
third GCC, will be expressed by 3g

ggg airair
3

3 χχ ≅′′≅
 
 
III. CONSEQUENCES 
  
          These results point to the 
possibility to convert gravitational energy 
into rotational mechanical energy. 
Consider for example the system 
presented in Fig. 9. Basically it is a motor 
with massive iron rotor and a box filled 
with gas or plasma at ultra-low pressure 
(Gravity Control Cell-GCC) as shown in 
Fig. 9. The GCC is placed below the 

rotor in order to become negative the 
acceleration of gravity inside half of the 
rotor ( )( )ngggg airairsteel −=≅=′ χχχ 2 . 
Obviously this causes a torque 

( )rFFT +′−=  and the rotor spins with 
angular velocityω . The average 
power, , of the motor is given by P
 

( )[ ] ( )36ωω rFFTP +′−==
Where 
 

gmF g ′=′ 2
1 gmF g2

1=  
 
and ig mm ≅ ( mass of the rotor ). Thus, 
Eq. (36) gives 

( ) ( )37
2

1
rgm

nP i ω
+=

On the other hand, we have that 
( )382rgg ω=+′−

Therefore the angular speed of the rotor 
is given by 

( ) ( )391
r

gn +
=ω

 
By substituting (39) into (37) we obtain 
the expression of the average power of 
the gravitational motor, i.e., 

( ) ( )401 33
2
1 rgnmP i +=

Now consider an electric generator 
coupling to the gravitational motor in 
order to produce electric energy.   
          Since fπω 2=  then for Hzf 60=    
we have .   rpmsrad 3600120 1 == −.πω
          Therefore for  and 1120 −= srad .πω

788=n  ( )TB 220.≅   the Eq. (40) tell us 
that we must have  

( ) mgnr 054501
2 .=

+
=

ω
Since 3Rr =  and  where hRmi

2ρπ= ρ , 
R     and     are respectively the mass 
density, the radius and the height of the  

h

rotor then for  and 
(iron) we obtain  

mh 50.=
37800 −= mKg .ρ

 
kgmi 05327.=  
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Then Eq. (40) gives 

( )4129421910192 5 HPKWwattsP ≅≅×≅ .
This shows that the gravitational motor 
can be used to yield electric energy at 
large scale.  
          The possibility of gravity control 
leads to a new concept of spacecraft 
which is presented in Fig. 10. Due to the 
Meissner effect, the magnetic field B is 
expelled from the superconducting shell. 
The Eq. (35) shows that a magnetic 
field, B , through the aluminum shell of 
the spacecraft reduces its gravitational 
mass according to the following 
expression: 

( )
( )

( ) ( ) ( )421121
2

2

2

AliAlr
Al

Alg mn
c
Bm

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

ρμ

If the frequency of the magnetic field is 
 then we have that Hzf 410−=

( ) ωεσ >>Al  since the electric 
conductivity of the aluminum 
is . In this case, the 
Eq. (11) tell us that  

( )
1710823 −×= mSAl ..σ

( )
( ) ( )43

4

2

f
c

n Al
Alr π

σμ
=

Substitution of (43) into (42) yields 

( )
( )

( )
( ) ( )441

4
121 22

4

Ali
Al

Al
Alg m

cf
B

m
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

μρπ
σ

Since the mass density of the Aluminum 
is then the Eq. (44) 
can be rewritten in the following form: 

( )
32700 −= mkgAl .ρ

( )

( )
[{ ( )45110683121 48 −×+−== − B

m
m

Ali

Alg
Al .χ ]}

In practice it is possible to adjust in 
order to become, for example, 

. This occurs to . 
(Novel superconducting magnets are 
able to produce up to  [

B

910−≅Alχ TB 376.≅

T.714 10, 11]). 
          Then the gravity acceleration in 
any direction inside the spacecraft, , 
will be reduced and given by 

lg ′

( )

( )
nlggg

m
m

g llAll
Ali

Alg
l ,..,,2110 9 =−≅==′ −χ

Where is the external gravity in the 
direction . We thus conclude that the 
gravity acceleration inside the spacecraft 
becomes negligible if . 
This means that the aluminum shell, 
under these conditions, works like a 
gravity shielding. 

lg
l

2910 −<< smgl .

          Consequently, the gravitational 
forces between anyone point inside the 
spacecraft with gravitational mass, , 
and another external to the spacecraft 
(gravitational mass ) are given by 

gjm

gkm

μ̂2
jk

gkgj
kj r

mm
GFF −=−=

rr
 

where ikgk mm ≅  and ijAlgj mm χ= . 
Therefore we can rewrite equation above 
in the following form 

μχ ˆ
2
jk

ikij
Alkj r

mm
GFF −=−=

rr

Note that when  the initial 
gravitational forces are 

0=B

μ̂2
jk

ikij
kj r

mm
GFF −=−=

rr

Thus, if  then the initial 
gravitational forces are reduced from 10

910−−≅Alχ
9 

times and become repulsives. 
          According to the new expression 
for the inertial forces [1], amF g

rr
= , we 

see  that these forces have origin in the 
gravitational interaction between a 
particle and the others of the Universe, 
just as  Mach’s principle predicts. Hence 
mentioned expression incorporates the 
Mach’s principle into Gravitation Theory, 
and furthermore reveals that the inertial 
effects upon a body can be strongly 
reduced by means of the decreasing of 
its gravitational mass.  
          Consequently, we conclude that if 
the gravitational forces upon the 
spacecraft are reduced from 109 times 
then also the inertial forces upon the 
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spacecraft will be reduced from 109 times 
when . Under these 
conditions, the inertial effects on the 
crew would be strongly decreased. 
Obviously this leads to a new concept of 
aerospace flight. 

910−−≅Alχ

          Inside the spacecraft the 
gravitational forces between the 
dielectric with gravitational mass,  
and the man   (gravitational mass, ),  
when  are 

gM

gm
0=B

( )462 μ̂
r

mM
GFF gg

Mm −=−=
rr

or 

( )472 μμ ˆˆ Mgg
g

m gmm
r

M
GF −=−=

r

( )48
2

μμ ˆˆ mgg
g

M gMM
r
m

GF +=+=
r

If the superconducting box under  
(Fig. 10) is filled with air at ultra-low 
pressure (3×10

gM

-12 torr, 300K for example) 
then, when , the gravitational mass 
of the air will be reduced according to 
(35). Consequently, we have 

0≠B

( ) ( )492
MairMairsteelM ggg χχχ ≅=′

( ) ( )502
mairmairsteelm ggg χχχ ≅=′

Then the forces mF
r

and become MF
r

( ) ( )51μχ ˆMairgm gmF −=
r

( ) ( )52μχ ˆmairgM gMF +=
r

Therefore if nair −=χ  we will have 
( )53μ̂Mgm gnmF +=

r

( )54μ̂mgM gnMF −=
r

Thus, mF
r

and become repulsive. 
Consequently, the man inside the 
spacecraft is subjected to a gravity 
acceleration given by 

MF
r

( )55
2
μχμ ˆˆ

r
M

Gnga g
airMman −==

r

Inside the GCC we have,  

( )

( )

( )

( )
( )561

4
121 22

4

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
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⎡
−+−==

cf
B

m
m

air

air

airi

airg
air μρπ

σ
χ

By ionizing the air inside the GCC              
(Fig. 10), for example, by means of a 

radioactive material, it is possible to 
increase the air conductivity inside the 
GCC up to . Then 

for ;  
(Air at 3 ×10

( )
1610 −≅ mSair .σ

Hzf 10= ( )
31510944 −−×= mkgair ..ρ

-12 torr, 300K) and we obtain 
[ ]{ } ( )5711108212 421 −−×+= Bair .χ

For TBB GCC 10.==  (note that,   due    to 
 the Meissner effect, the magnetic field 

 stay confined inside the 
superconducting box) the Eq. (57) yields 

GCCB

 
910−≅airχ

 
                   Since there is no magnetic 
field through the dielectric presented in 
Fig.10 then, i . Therefore if g MM ≅

KgMM ig 100=≅  and  the 
gravity acceleration upon the man, 
according to Eq. (55), is 

mrr 10 ≅=

110 −≅ smaman .
Consequently it is easy to see that this 
system is ideal to yield artificial gravity 
inside the spacecraft in the case of inter-
stellar travel, when the gravity 
acceleration out of the spacecraft - due 
to the Universe - becomes negligible.  
          The vertical displacement of the 
spacecraft can be produced by means of 
Gravitational Thrusters. A schematic 
diagram of a Gravitational Thruster is 
shown in Fig.11. The Gravitational 
Thrusters can also provide the horizontal 
displacement of the spacecraft.  
          The concept of Gravitational 
Thruster results from the theory of the 
Gravity Control Battery, showed in Fig. 8 
(b). Note that the number of GCC 
increases the thrust of the thruster. For 
example, if the thruster has three GCCs 
then the gravity acceleration upon the 
gas sprayed inside the thruster will be 
repulsive in respect to (See Fig. 
11(a)) and given by  

gM

( ) ( ) ( ) 2
0

343

r

M
Gga g

airsteelairgas χχχ −≅=

Thus, if inside the GCCs,    910−≅airχ
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(See Eq. 56 and 57) then the equation 
above gives 

2
0

2710
r
M

Ga i
gas +≅

For ,  and  
the thrust is   

kgMi 10≅ mr 10 ≅ kgmgas
1210−≅

NamF gasgas
510≅=

Thus, the Gravitational Thrusters are 
able to produce strong thrusts. 
          Note that in the case of very 
strong airχ , for example , the 
gravity accelerations upon the boxes of 
the second and third GCCs become very 
strong (Fig.11 (a)). Obviously, the walls 
of the mentioned boxes cannot to stand 
the enormous pressures. However, it is 
possible to build a similar system with 3 
or more GCCs, without material boxes. 
Consider for example, a surface with 
several radioactive sources (Am-241, for 
example). The alpha particles emitted 
from the Am-241 cannot reach besides 
10cm of air. Due to the trajectory of the 
alpha particles, three or more successive 
layers of air, with different electrical 
conductivities

910−≅airχ

1σ , 2σ  and 3σ , will be 
established in the ionized region (See 
Fig.11 (b)). It is easy to see that the 
gravitational shielding effect produced by 
these three layers is similar to the effect 
produced by the 3 GCCs shown in Fig. 
11 (a).  
          It is important to note that if  is 
force produced by a thruster then the 
spacecraft acquires acceleration 

 given by [

F

spacecrafta 1] 

( ) ( ) ( )AliinsideiAlspacecraftg
spacecraft mM

F
M

Fa
+

==
χ

 

Therefore if ;  
and (inertial mass of the 
aluminum shell) then it will be necessary 

 to produce 

910−≅Alχ ( ) KgM insidei
410=

( ) Kgm Ali 100=

kNF 10=
2100 −= smaspacecraft .

Note that the concept of Gravitational 
Thrusters leads directly to the 
Gravitational Turbo Motor concept (See 
Fig. 12). 

          Let us now calculate the 
gravitational forces between two very 
close thin layers of the air around the 
spacecraft. (See Fig. 13).  
          The gravitational force that 

 exerts upon , and the 
gravitational force  that  exerts 
upon   are given by 

12dF
1gdm 2gdm

21dF 2gdm

1gdm

( )58
2

12
2112 μ̂

r

dmdm
GFdFd gg−==

rr

Thus, the gravitational forces between 
the air layer 1, gravitational mass , 
and the air layer 2, gravitational mass 

, around  the spacecraft  are  

1gm

2gm
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 At 100km altitude the air pressure is 

torr3106915 −×.  and [( )
36109985 −−×= mkgair ..ρ 12].  

By ionizing the air surround the 
spacecraft, for example, by means of an 
oscillating electric field, , starting 
from the surface of the spacecraft ( See 
Fig. 13) it is possible to increase the air 
conductivity near the spacecraft up to 

 . Since  and, in 
this case 

oscE

( )
1610 −≅ mSair .σ Hzf 1=

( ) ωεσ >>air ,  then, according to 

Eq. (11), ( ) fcn airr πμσ 42= . From 
Eq.(56) we thus obtain 
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Then for TB 763=  the Eq. (60) gives 
 

[ ]{ } ( )6110110121 844 −≅−+−= Bair ~χ  
 
By substitution of  into Eq., 
(59) we get 

810−≅airχ

( )6210 2
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r
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If , and   

   we obtain  

kgmm airairii
8

2121 10−≅≅=≅ VV ρρ

mr 310−=
( )6310 4

2112 NFF −−≅−=
rr

 
These forces are much more intense 
than the inter-atomic forces (the forces 
which maintain joined atoms, and 
molecules that make the solids and 
liquids) whose intensities, according to 
the Coulomb’s law, is of the order of             
1-1000×10-8N. 
          Consequently, the air around the 
spacecraft will be strongly compressed 
upon their surface, making an “air shell” 
that will accompany the spacecraft 
during its displacement and will protect 
the aluminum shell of the direct attrition 
with the Earth’s atmosphere. 
          In this way, during the flight, the 
attrition would occur just between the “air 
shell” and the atmospheric air around 
her. Thus, the spacecraft would stay free 
of the thermal effects that would be 
produced by the direct attrition of the 
aluminum shell with the Earth’s 
atmosphere. 
         Another interesting effect produced 
by the magnetic field  B   of the 
spacecraft is the possibility of to lift a 
body from the surface of the Earth to the 
spacecraft as shown in Fig. 14. By 
ionizing the air surround the spacecraft, 
by means of an oscillating electric field, 

, the air conductivity near the 
spacecraft can reach, for example, 

. Then for 

oscE

( )
1610 −≅ mSair .σ Hzf 1= ; 

 and  (300K and 
1 atm) the Eq. (56) yields 

TB 840.= ( )
321 −≅ mkgair ..ρ
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Thus, the weight of the body becomes 

( ) ( ) ( )gmgmgmP bodyibodyiairbodygbody ′=== χ
Consequently, the body will be lifted on 
the direction of the spacecraft with 
acceleration 

1980 −+≅=′ smgg air ..χ
         Let us now consider an important 

aspect of the flight dynamics of a 
Gravitational Spacecraft. 
           Before starting the flight, the 
gravitational mass of the spacecraft, , 
must be strongly reduced, by means of a 
gravity control system, in order to 
produce – with a weak thrust , a strong 
acceleration, 

gM

F
r

ar , given by [1] 

gM
Fa
r

r
=  

In this way, the spacecraft could be 
strongly accelerated and quickly to reach 
very high speeds near speed of light.   
          If the gravity control system of the 
spacecraft is suddenly turned off, the 
gravitational mass of the spacecraft 
becomes immediately equal to its inertial 
mass, , iM ( )ig MM =′  and the velocity  

V
r

 becomes equal to V ′
r

. According to 
the Momentum Conservation Principle, 
we have that  

VMVM gg ′′=  
          Supposing that the spacecraft was 
traveling in space with speed cV ≈ , and 
that its gravitational mass it was 

KgMg 1=  and  then the 
velocity of the spacecraft is reduced to  

KgM i
410=

cV
M
M

V
M
M

V
i

g

g

g 410−≈=
′

=′  

Initially, when the velocity of the 
spacecraft is V

r
, its kinetic energy is 

( ) 2cmME ggk −= .  Where 221 cVmM gg −= .  
At the instant in which the gravity control 
system of the spacecraft is turned off, 
the kinetic energy becomes 

( ) 2cmME ggk ′−′=′ . Where 221 cVmM gg ′−′=′ . 
      We can rewritten the expressions of 

and kE kE′  in the following form 

( )
V
cVmVME ggk

2

−=

( )
V
cVmVME ggk ′

′′−′′=′
2

Substitution of pVMVM gg =′′= , 
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221 cVpVmg −=  and 221 cVpVmg ′−=′′  into 

the equations of  and  gives  kE kE′
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V
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2
2211 −−=
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V
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′−−=′
2

2211

Since  then follows that cV ≈
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Therefore we conclude that kk EE ′>> . 
Consequently, when the gravity control 
system of the spacecraft is turned off, 
occurs an abrupt decrease in the kinetic 
energy of the spacecraft, , given by kEΔ
  

JcMpcEEE gkkk
172 10≈≈≈′−=Δ  

 
By comparing the energy  with the 
inertial energy of the spacecraft, 

, we conclude that 

kEΔ

2cME ii =

2410 cME
M
M

E ii
i

g
k

−≈≈Δ

The energy  (several megatons) 
must be released in very short time 
interval. It is approximately the same 
amount of energy that would be released 
in the case of collision of the spacecraft

kEΔ

‡. 
However, the situation is very different of 
a collision (  just becomes suddenly 
equal to ), and possibly the energy 

 is converted into a High Power 
Electromagnetic Pulse.  

gM

iM

kEΔ

                                           
‡ In this case, the collision of the spacecraft would 
release ≈1017J (several megatons) and it would be 
similar to a powerful kinetic weapon. 

         Obviously this electromagnetic 
pulse (EMP) will induce heavy currents 
in all electronic equipment that mainly 
contains semiconducting and conducting 
materials. This produces immense heat 
that melts the circuitry inside. As such, 
while not being directly responsible for 
the loss of lives, these EMP are capable 
of disabling electric/electronic systems. 
Therefore, we possibly have a new type 
of electromagnetic bomb. An 
electromagnetic bomb or E-bomb is a 
well-known weapon designed to disable 
electric/electronic systems on a wide 
scale with an intense electromagnetic 
pulse.    
          Based on the theory of the GCC it 
is also possible to build a Gravitational 
Press of ultra-high pressure as shown in 
Fig.15.   
          The chamber 1 and 2 are GCCs 
with air at 1×10-4torr, 300K 

( ) ( )( )3816 10510 −−− ×=≈ mkgmS airair .;. ρσ .
Thus, for Hzf 10= and  we 
have 
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          The gravity acceleration above the 
air of the chamber 1 is  

( )6410151 3
1 μμχχ ˆ.ˆ ×+≅= gg airstell
r

Since, in this case, 1≅steelχ ;  μ̂  is an 
unitary vector in the opposite direction of 
gr . 
          Above the air of the chamber 2 the 
gravity acceleration becomes 
 

( ) ( ) ( )651041 522
2 μμχχ ˆ.ˆ ×−≅= gg airstell
r

           
Therefore the resultant force R

r
 acting on 

,  and  is 2m 1m m
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112212 gmgmgmFFFR =++=++=

r r r r r r r
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where 

( )67

−≅steelρ

inn
2910 φ≅

4
2

22 ⎟
⎠
⎞

⎜
⎝
⎛== HVm innsteeldisksteel φπρρ

Thus, for we can write 
that  

3410 mkg .

HF2  
 
For the steel  
consequently we must have 

2925 1010 −− =≅ mkgcmkg ..τ

29
2 10 −< mkgSF .τ HS inn( πφτ = see Fig.15). 

This means that 
29

2910 −10< mkg
Hinn .

φ
Hinnπφ

Then we conclude that 
minn 13.<φ  

For minn 2=φ  and  the Eq. (67) gives mH 1=
kgm 4

2 103×≅

2410 mS −=

 Therefore from the Eq. (66) we obtain 
NR 1010≅  

Consequently, in the area  of 
the Gravitational Press, the pressure is 

          The GCCs can also be applied 
on generation and detection of 
Gravitational Radiation.             
          Consider a cylindrical GCC (GCC 
antenna) as shown in Fig.16 (a). The 
gravitational mass of the air inside the 
GCC is 
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By varying B  one can varies  and 
consequently to vary the gravitational 
field generated by , producing then 
gravitational radiation. Then a GCC can 
work like a Gravitational Antenna. 

( )airgm

( )airgm

          Apparently, Newton’s theory of 
gravity had no gravitational waves 
because, if a gravitational field changed 
in some way, that change took place 
instantaneously everywhere in space, 
and one can think that there is not a 
wave in this case. However, we have 
already seen that the gravitational 
interaction can be repulsive, besides 
attractive. Thus, as with electromagnetic 
interaction, the gravitational interaction 
must be produced by the exchange of 
"virtual" quanta of spin 1 and mass null, 
i.e., the gravitational "virtual" quanta 
(graviphoton) must have spin 1 and not 
2. Consequently, the fact of a change in 
a gravitational field reach 
instantaneously everywhere in space 
occurs simply due to the speed of the 
graviphoton to be infinite. It is known that 
there is no speed limit for “virtual” 
photons. On the contrary, the 
electromagnetic quanta (“virtual” 
photons) could not communicate the 
electromagnetic interaction an infinite 
distance.  

2−

211106173 −× mN ..

1410≅= mN
S
Rp .

          This enormous pressure is much 
greater than the pressure in the center of 
the Earth ( ) [13]. It is 
near of the gas pressure in the center of 
the sun ( ). Under the action 
of such intensities new states of matter 
are created and astrophysical 
phenomena may be simulated in the lab 
for the first time, e.g. supernova 
explosions. Controlled thermonuclear 
fusion by inertial confinement, fast 
nuclear ignition for energy gain, novel 
collective acceleration schemes of 
particles and the numerous variants of 
material processing constitute examples 
of progressive applications of such 
Gravitational Press of ultra-high 
pressure.      

216102 −× mN .

          Thus, there are two types of 
gravitational radiation: the real and 
virtual, which is constituted of 
graviphotons; the real gravitational 
waves are ripples in the space-time 
generated by gravitational field changes. 
According to Einstein’s theory of gravity 
the velocity of propagation of these 
waves is equal to the speed of light (c).   
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          Unlike the electromagnetic waves the 
real gravitational waves have low interaction 
with matter and consequently low scattering. 
Therefore real gravitational waves are 
suitable as a means of transmitting 
information. However, when the distance 
between transmitter   and   receiver    is too 
large, for example of the order of magnitude 
of several light-years, the transmission of 
information by means of gravitational waves 
becomes impracticable due to the long time 
necessary to receive the information. On the 
other hand, there is no delay during the 
transmissions by means of virtual 
gravitational radiation. In addition the   
scattering of this radiation is null. Therefore 
the virtual gravitational radiation is very 
suitable as a means of transmitting 
information at any distances including 
astronomical distances.            
                 As concerns detection of the 
virtual gravitational radiation from GCC 
antenna, there are many options. Due to 
Resonance Principle a similar GCC antenna 
(receiver) tuned at the same frequency can 
absorb energy from an incident virtual 
gravitational radiation (See Fig.16 (b)). 
Consequently, the gravitational mass of the 
air inside the GCC receiver will vary such as 
the gravitational mass of the air inside the 
GCC transmitter. This will induce a magnetic 
field similar to the magnetic field of the GCC 
transmitter and therefore the current through 
the coil inside the GCC receiver will have the 
same characteristics of the current through 
the coil inside the GCC transmitter. 
However, the volume and pressure of the air 
inside the two GCCs must be exactly the 
same; also the type and the quantity of 
atoms in the air inside the two GCCs must 
be exactly the same. Thus, the GCC 
antennas are simple but they are not easy to 
build. 
          Note that a GCC antenna radiates 
graviphotons and gravitational waves 
simultaneously (Fig. 16 (a)). Thus, it is    not 
only   a   gravitational antenna: it is a 
Quantum Gravitational Antenna because it 
can also emit and detect gravitational 
"virtual" quanta (graviphotons), which, in 
turn, can transmit information 
instantaneously from any distance in the 
Universe without scattering.  
          Due to the difficulty to build two similar 
GCC antennas and, considering that the 
electric current in the receiver antenna can 

be detectable even if the gravitational 
mass of the nuclei of the antennas are not 
strongly reduced, then we propose to 
replace the gas at the nuclei of the antennas 
by a thin dielectric lamina. The dielectric 
lamina with exactly 108 atoms (103atoms × 
103atoms × 102atoms) is placed between the 
plates (electrodes) as shown in Fig. 17. 
When the virtual gravitational radiation 
strikes upon the dielectric lamina, its 
gravitational mass varies similarly to the 
gravitational mass of the dielectric lamina of 
the transmitter antenna, inducing an 
electromagnetic field ( ,E B ) similar to the 
transmitter antenna. Thus, the electric 
current in the receiver antenna will have the 
same characteristics of the current in the 
transmitter antenna. In this way, it is then 
possible to build two similar antennas whose 
nuclei have the same volumes and the same 
types and quantities of atoms.  
          Note that the Quantum Gravitational 
Antennas can also be used to transmit 
electric power. It is easy to see that the 
Transmitter and Receiver (Fig. 17(a)) can 
work with strong voltages and electric 
currents. This means that strong electric 
power can be transmitted among Quantum 
Gravitational Antennas. This obviously 
solves the problem of wireless electric power 
transmission. 
        The existence of imaginary masses has 
been predicted in a previous work [1]. Here 
we will propose a method and a device using 
GCCs for obtaining images of imaginary 
bodies.   
          It was shown that the inertial 
imaginary mass associated to an electron is 
given by 
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Assuming that the correlation between the 
gravitational mass and the inertial mass 
(Eq.6) is the same for both imaginary and 
real masses then follows that the 
gravitational imaginary mass associated to 
an electron can be written in the following 
form: 
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Thus, the gravitational imaginary mass 
associated to matter can be reduced, made 
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negative and increased, just as the 
gravitational real mass. 
          It was shown that also photons have 
imaginary mass. Therefore, the imaginary 
mass can be associated or not to the matter.                                 
          In a general way, the gravitational 
forces between two gravitational imaginary 
masses are then given by 

( )( )
( )71ˆˆ

22
μμ

r

mM
G

r

imiM
GFF gggg +=−=−=

rr
 

Note that these forces are real and 
repulsive. 
          Now consider a gravitational 
imaginary mass, ( ) gimag imm = , not associated 
with matter (like the gravitational imaginary 
mass associated to the photons) and 
another gravitational imaginary mass 

 associated to a material 
body. 

( ) gimag iMM =

          Any material body has an imaginary 
mass associated to it, due to the existence 
of imaginary masses associated to the 
electrons. We will choose a quartz crystal 
(for the material body with gravitational 
imaginary mass ) because 
quartz crystals are widely used to detect 
forces (piezoelectric effect).  

( ) gimag iMM =

          By using GCCs as shown in Fig. 18(b) 
and Fig.18(c), we can increase the 
gravitational acceleration, , produced by 
the imaginary mass  upon the crystals. 
Then it becomes 

ar

gim

( )72
2

3

r

m
Ga g

airχ−=

As we have seen, the value of airχ  can be 

increased up to (See Eq.57).  
Note that in this case, the gravitational 
forces become attractive. In addition, if  
is not small, the gravitational forces between 
the imaginary body of mass and the 
crystals can become sufficiently intense to 
be easily detectable. 

910−≅airχ

gm

gim

          Due to the piezoelectric effect, the 
gravitational force acting on the crystal will 
produce a voltage proportional to its 
intensity. Then consider a board with 
hundreds micro-crystals behind a set of 
GCCs, as shown in Fig.18(c). By amplifying 
the voltages generated in each micro-crystal 
and sending to an appropriated data 
acquisition system, it will be thus possible to 

obtain an image of the imaginary body of 
mass  placed in front of the board.  ( )imagm
          In order to decrease strongly the 
gravitational effects produced by bodies 
placed behind the imaginary body of mass 

, one can put five GCCs making a 
Gravitational Shielding as shown in 
Fig.18(c).  If the GCCs are filled with air at 
300Kand

gim

torr12103 −× .Then   

and 1.  Thus, for  and 

31510944 −−×= mkgair ..ρ
14101 −−×≅ mSair .σ Hzf 60=

TB 70.≅  the Eq. (56) gives 
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( )731015121 24 −−≅
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airi
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For the gravitational shielding 
presented in Fig.18(c) will reduce any value 
of 

210−≅airχ

g  to .  This will be 
sufficiently to reduce strongly the 
gravitational effects proceeding from both 
sides of the gravitational shielding.   

ggair
105 10−≅χ

          Another important consequence of the 
correlation between gravitational mass and 
inertial mass expressed by Eq. (1) is the 
possibility of building Energy Shieldings 
around objects in order to protect them from 
high-energy particles and ultra-intense fluxes 
of radiation.  
          In order to explain that possibility, we 
start from the new expression [1] for the 
momentum  of a particle with gravitational 
mass  and velocityV , which is given by   

q

gM
( )74VMq g=

where 221 cVmM gg −=  and  [ig mm χ= 1].  
Thus, we can write 

( )75
11 2222 cV

m

cV

m ig

−
=

−

χ

 
Therefore, we get 

( )76ig MM χ=
It is known from the Relativistic Mechanics 
that  

( )772c
UVq =

where  is the total energy of the particle. 
This expression is valid for any velocity V of 
the particle, including . 

U

cV =
          By comparing Eq. (77) with Eq. (74) 
we obtain 
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( )782cMU g=  

It is a well-known experimental fact that 
( )792 hfcM i =

Therefore, by substituting Eq. (79) and Eq. 
(76) into Eq. (74), gives 

( )80
λ

χ h
c
Vq =

Note that this expression is valid for any 
velocity of the particle. In the particular 
case of , it reduces to  

V
cV =

( )81
λ

χ hq =

 
By comparing Eq. (80) with Eq. (77), we 
obtain 

( )82hfU χ=
 
Note that only for 1=χ the Eq. (81) and Eq. 
(82) are reduced to the well=known 
expressions of DeBroglie ( )λhq =  and 
Einstein .  ( )hfU =
          Equations (80) and (82) show for 
example, that any real particle (material 
particles, real photons, etc) that penetrates a 
region (with density ρ  and electrical 
conductivityσ ), where there is an ELF 
electric field E , will have its momentum  
and its energy U  reduced by the factor

q
χ , 

given by  
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          The remaining amount of momentum 
and energy, respectively given by 

( )
λ

χ h
c
V
⎟
⎠
⎞

⎜
⎝
⎛−1  and ( , are 

transferred to the imaginary particle 
associated to the real particle

) hfχ−1

§ (material 
particles or real photons) that penetrated the 
mentioned region.  
          It was previously shown that, when the 
gravitational mass of a particle is reduced to 
ranging between  to , 
i.e., when 

iM1590.+ iM1590.−
159.0<χ , it becomes imaginary 

[1], i.e., the gravitational and the inertial 
masses of the particle become imaginary. 
Consequently, the particle disappears from 
                                           
§ As previously shown, there are imaginary particles 
associated to each real particle [1].   

our ordinary space-time. It goes to the 
Imaginary Universe. On the other hand, 
when the gravitational mass of the particle 
becomes greater than , or less 
than  

iM1590.+

iM1590.− , i.e., when 159.0>χ , the 
particle return to our Universe.  
          Figure 19 (a) clarifies the 
phenomenon of reduction of the momentum 
for 159.0>χ , and Figure 19 (b) shows the 
effect in the case of 159.0<χ . In this case, 
the particles become imaginary and 
consequently, they go to the imaginary 
space-time when they penetrate the electric 
field E .  However, the electric field E  stays 
at the real space-time. Consequently, the 
particles return immediately to the real 
space-time in order to return soon after to 
the imaginary space-time, due to the action 
of the electric field E . Since the particles are 
moving at a direction, they appear and 
disappear while they are crossing the region, 
up to collide with the plate (See Fig.19) with 

a momentum, 
λ

χ h
c
Vq m ⎟
⎠
⎞

⎜
⎝
⎛= , in the case 

of the material particle, and 
λ

χ hqr =   in the 

case of the photon.  Note that by 
making 0≅χ , it is possible to block high-
energy particles and ultra-intense fluxes of 
radiation. These Energy Shieldings can be 
built around objects in order to protect them 
from such particles and radiation.  
          It is also important to note that the 
gravity control process described here points 
to the possibility of obtaining Controlled 
Nuclear Fusion by means of increasing of 
the intensity of the gravitational interaction 
between the nuclei. When the gravitational 
forces 2rmGmF ggG ′=  become greater than 

the electrical forces 2
04 rqqFE πε′=  

between the nuclei, then nuclear fusion 
reactions can occur.   
          Note that, according to Eq. (83), the 
gravitational mass can be strongly 
increased. Thus, if tEE m ωsin= , then the 

average value for 2E  is equal to 2
2

1
mE , 

because E  varies sinusoidaly ( is the 
maximum value for

mE
E ). On the other hand, 

2mrms EE = . Consequently, we can replace 
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4E  for . In addition, as 4

rmsE Ej σ=  (Ohm's 
vectorial Law), then Eq. (83) can be rewritten 
as follows 
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where and2710758.1 −×=K 2jjrms = .           
      Thus, the gravitational force equation 
can be expressed by 
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          The carbon fusion is a set of nuclear 
fusion reactions that take place in massive 
stars (at least at birth). It requires high 

temperatures ( ) and densities 
( ). The principal reactions are: 

sunM8

K8105×>
39 .103 −×> mkg

                           23Na + p + 2.24 MeV 
 
 12C + 12C →      20Ne + α + 4.62 MeV 
 
                           24Mg + γ +13.93 MeV 
In the case of Carbon nuclei (12C) of a thin 
carbon wire ( ; ) 
Eq. (86) becomes 

14 .104 −×≅ mSσ 13 .102.2 −×= mSρ

2
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whence we conclude that the condition for 
the 12C + 12C  fusion reactions occur is  

( )87107.1 4
3

18 fjrms ×>
If the electric current through the carbon wire 
has Extremely-Low Frequency (ELF), for 
example, if Hzf μ1= , then the current 
density, , must have the following value: rmsj

( )88.104.5 213 −×> mAjrms

Since Sij rmsrms =  where 42πφ=S is the 
area of the cross section of the wire, we can 
conclude that, for an ultra-thin carbon wire 

with mμ10 -diameter, it is necessary that 
the current through the wire, , have the 
following intensity 

rmsi

 
Akirms 24.4>

 
Obviously, this current will explode the 
carbon wire. However, this explosion 
becomes negligible in comparison with the 
very strong gravitational implosion, which 
occurs simultaneously due to the enormous 
increase in intensities of the gravitational 
forces among the carbon nuclei produced by 
means of the ELF current through the 
carbon wire as predicted by Eq. (85). Since, 
in this case, the gravitational forces among 
the carbon nuclei become greater than the 
repulsive electric forces among them the 
result is the production of 12C + 12C fusion 
reactions.  
          Similar reactions can occur by using a 
lithium wire. In addition, it is important to 
note that  is directly proportional 

to

rmsj

4
3

f (Eq. 87). Thus, for example, 

if , the current necessary to 
produce the nuclear reactions will be 

Hzf 810−=

Airms 130= .  
 
 
 IV.CONCLUSION 
 
        The process described here is clearly 
the better way in order to control the gravity. 
This is because the Gravity Control Cell in 
this case is very easy to be built, the cost is 
low and it works at ambient temperature. 
The Gravity Control is the starting point for 
the generation of and detection of Virtual 
Gravitational Radiation (Quantum 
Gravitational Transceiver) also for the 
construction of the Gravitational Motor and 
the Gravitational Spacecraft which includes 
the system for generation of artificial gravity 
presented in Fig.10 and the Gravitational 
Thruster (Fig.11).  While the Gravitational 
Transceiver leads to a new concept in 
Telecommunication, the Gravitational Motor 
changes the paradigm of energy conversion 
and the Gravitational Spacecraft points to a 
new concept in aerospace flight.  
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ELF Voltage Source 
(0 – 1.5V,  1mHz – 0.1mHz)   

Extra Low-Frequency Electric Field
(1mHz – 0.1mHz) 
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20W T-12 Fluorescent Lamp lit
(F20T12/C50/ECO GE, Ecolux® T12)

Inside the dotted box the gravity 
acceleration can become different of g
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plasmaHg == χ1  

Low-pressure Hg Plasma 
(ρ ≅ 6×10-5Kg.m-3, σ ≅ 3.4 S.m-1@ 6×10-3Torr) 

Fig. 1 – Gravitational Shielding Effect by means of an ELF electric field through  
              low- pressure Hg Plasma. 
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acceleration above the second lamp 
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Fig. 2 – Gravity acceleration above a second fluorescent lamp. 
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(a) 
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ELF Voltage Source 
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m
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g
plasmaHgi

plasmaHgg=1

 Fig. 3 – Schematic diagram of Gravity Control Cells (GCCs). 
(a) GCC where the ELF electric field and the ionizing electric field can be the same. (b) GCC
where the plasma is ionized by means of a RF signal. (c) GCC filled with air (at ambient 
temperature and 1 atm) strongly ionized by means of alpha particles emitted from radioactive
ions sources (Am 241, half-life 432 years). Since the electrical conductivity of the ionized air 
depends on the amount of ions then it can be strongly increased by increasing the amount of Am
241 in the GCC. This GCC has 36 radioactive ions sources each one with 1/5000th of gram of 
Am 241, conveniently positioned around the ionization chamber, in order to 
obtain 1310 −≅ mSair .σ . 
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Fig. 4 – Gravitational Shielding surround a Spherical Spacecraft. 
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mg 

r 

Gravitational Shielding 

Mg 

          The gravity accelerations on the spacecraft (due to the rest of the Universe) can be controlled by 
means of the gravitational shielding, i.e., 
                                   g’i = χair gi     i = 1, 2, 3 … n 
Thus,  
                                  Fis= Fsi = Mg g’i = Mg (χair gi) 
Then the inertial forces acting on the spacecraft (s) can be strongly reduced. According to the Mach’s 
principle this effect can reduce the inertial properties of the spacecraft and consequently, leads to a new 
concept of spacecraft and aerospace flight.  

Erms (low frequency) 

g = G mg / r2

g’ = χair g 

Spacecraft
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t = T /4 g1 / g  g2 / g  V = V0 
(Volts) (s) ( min) 

EELF (1) 
(V/m) 

fELF (1) 
(mHz) Exp. Teo. 

EELF (2) 
(V/m) 

fELF (2) 
(mHz)  Exp.  Teo.  

250 4.17 24.81 1 - 0.993 24.81 1 - 0.986 
312.5 5.21 24.81 0.8 - 0.986 24.81 0.8 - 0.972 
416.6 6.94 24.81 0.6 - 0.967 24.81 0.6 - 0.935 
625 10.42 24.81 0.4 - 0.890 24.81 0.4 - 0.792 

 
 
1.0 V 

1250 20.83 24.81 0.2 - 0.240 24.81 0.2 - 0.058 
250 4.17 37.22 1 - 0.964 37.22 1 - 0.929 

312.5 5.21 37.22 0.8 - 0.930 37.22 0.8 - 0.865 
416.6 6.94 37.22 0.6 - 0.837 37.22 0.6 - 0.700 
625 10.42 37.22 0.4 - 0,492 37.22 0.4 - 0.242 

 
 

1.5V 

1250 20.83 37.22 0.2 - -1,724 37.22 0.2 - 2.972 
 
 
 

Table 1 – Theoretical Results.  
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Fig. 5- Distribution of the correlation  g1/ g  as a function of  f ELF 
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Fig. 6- Distribution of the correlation  g2 / g  as a function of f ELF 
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Fig. 7- Distribution of the correlations  gi / g  as a function of  f ELF 
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Air at ultra-low pressure
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Fig. 8 – (a) Gravity Control Cell (GCC) filled with air at ultra-low pressure.     
             (b) Gravity Control Battery (Note that if 11

21 −== −χχ   then gg =′′ ) 
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Fig. 9 – The Gravitational Motor 
 

 

121



 32

Fig. 10 – The Gravitational Spacecraft – Due to the Meissner effect, the magnetic field 
B is expelled from the superconducting shell.  Similarly, the magnetic field BGCC, of the 

GCC stay confined inside the superconducting box.  
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Fig. 11 – The Gravitational Thruster .   
(a) Using material boxes.  (b) Without material boxes 
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                 GAS 

Fig. 12 - The Gravitational Turbo Motor – The gravitationally accelerated gas, by 
means of the GCCs, propels the helix which movies the motor axis. 
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Fig. 13 – Gravitational forces between two layers of the “air shell”. The electric field Eosc 
provides the ionization of the air. 
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Fig. 14 – The Gravitational Lifter  
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Fig. 15 – Gravitational Press  
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Fig. 16 - Transmitter and Receiver of Virtual Gravitational Radiation.                         
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                                                    (a) 
 * There are a type of neutrino, called "ghost” neutrino, predicted by General Relativity, with zero mass
and zero momentum. In spite its momentum be zero, it is known that there are wave functions that 
describe these neutrinos and that prove that really they exist.  

   

                                                    (b) 
ig. 19 – The phenomenon of reduction of the momentum. (a) Shows the reduction o
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momentum for 159.0>χ . (b) Shows the effect when 159.0<χ . Note that in both cases, the 

material particles collide with the cowl with the momentum ( )( )λχ hcVq m = ,  and the 

photons with
λ

χ hqr =  . Therefore, that by making 0≅χ , it is possible to block high-energy 

particles and ultra-intense fluxes of radiation. 
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APPENDIX A: THE SIMPLEST METHOD TO CONTROL THE GRAVITY
  
          In this Appendix we show the simplest 
method to control the gravity.  
          Consider a body with mass density ρ  and 

the following electric characteristics: rμ , rε ,σ  
(relative permeability, relative permittivity and  
electric conductivity, respectively). Through this 
body, passes an electric current I , which is the 
sum of a sinusoidal current tiiosc ωsin0= and 

the DC current , i.e., DCI tiII DC ωsin0+=  

; fπω 2= . If  then . Thus, the 

current 
DCIi <<0 DCII ≅

I  varies with the frequency , but the 
variation of its intensity is quite small in 
comparison with , i.e., 

f

DCI I  will be practically 
constant (Fig. 1A). This is of fundamental 
importance for maintaining the value of the 
gravitational mass of the body, , sufficiently 
stable during all the time.  

gm

          The gravitational mass of the body is given 
by [1] 
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whereU , is the electromagnetic energy 
absorbed by the body and  is the index of 
refraction of the body.   

rn

 Equation (A1) can also be rewritten in the 
following form 
      

( )21121
2

2
0

A
c
Wn

m
m r

i

g

⎪⎭

⎪
⎬

⎫

⎪⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

ρ

 
where,  VUW =  is the density of 

electromagnetic energy and V0im=ρ  is the 
density of inertial mass. 
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  
 

( )32
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2
1 AHEW με +=

 
where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. A1 - The electric current I  varies with
frequency f . But the variation of  

 
I  is quite small 

in comparison with DCI  due to DCo Ii << . In this 
way, we can consider DCII ≅ . 

t 
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I = IDC + iosc 

i0 

          
It is known that HB μ= , rkBE ω=  [11] and 
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where    is     the    real part of the propagation 

vector 
rk
k
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(also called phase constant ); 

ir ikkkk +==
r

 ; ε , μ and σ,   are the 

electromagnetic characteristics of the medium in 
which the incident (or emitted) radiation is 
propagating( 0εεε r= ;   

;

mF /10854.8 12
0

−×=ε

0μμμ r=  where ). It is 
known that for free-space 

m/H7
0 104 −×= πμ

0=σ and 1== rr με . Then Eq. (A4) gives 
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From (A4), we see that the index of refraction  

vcnr =   is given by 
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          Equation (A4) shows that vr =κω . 

Thus, vkBE r == ω , i.e.,  

( )6AHvvBE μ==
Then, Eq. (A3) can be rewritten in the following 
form: 
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For ωεσ << , Eq. (A4) reduces to 
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Then, Eq. (A7) gives 
 

22
2
12

2

2
1 HHHcW

rr

μμμμ
με

ε =+⎥
⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

 
This equation can be rewritten in the following 
forms: 
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For ωεσ >> , Eq. (A4) gives 
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Since HvvBE μ== , we can rewrite (A11) in 
the following forms: 
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By comparing equations (A8) (A9) (A12) and 
(A13), we can see that Eq. (A13) shows that the 
best way to obtain a strong value of W  in 
practice is by applying an Extra Low-Frequency 
(ELF) electric field ( )Hzfw 12 <<= π  through a 
medium with high electrical conductivity.  
          Substitution of Eq. (A13) into Eq. (A2), 
gives 
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Note that tEE m ωsin= .The average value for 
2E  is equal to 2

2
1

mE  because E  varies 

sinusoidaly (   is the maximum value formE E ). 

On the other hand, 2mrms EE = . Consequently, 

we can change 4E  by , and the equation 
above can be rewritten as follows 
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Substitution of the well-known equation of the 
Ohm's vectorial Law: Ej σ=  into (A14), we get 
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where 2jjrms = .           
          Consider a 15 cm square Aluminum thin 
foil of 10.5 microns thickness with the following 
characteristics: 1=rμ  ; ; 

. Then, (A15) gives 
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Now, consider that the ELF electric 
current tiII DC ωsin0+= , ( )DCIi <<0  
passes through that Aluminum foil. Then, the 
current density is  

( )17A
S

I
S

I
j DCrms

rms ≅=   

where  
 

( ) 266 1057.1105.1015.0 mmmS −− ×=×=
 
          If the ELF electric current has 
frequency , then, the 
gravitational mass of the aluminum foil, given by 
(A16), is expressed by  

HzHzf 61022 −×== μ
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 Then, 
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For , the equation above gives AI DC 2.2=
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This means that the gravitational shielding 
produced by the aluminum foil can change the 
gravity acceleration above the foil down to  

( )211 Aggg −≅=′ χ
Under these conditions, the Aluminum foil works 
basically as a Gravity Control Cell (GCC).  
          In order to check these theoretical 
predictions, we suggest an experimental set-up 
shown in Fig.A2.  
          A 15cm square Aluminum foil of 10.5 
microns thickness with the following composition: 
Al 98.02%; Fe 0.80%; Si 0.70%; Mn 0.10%; Cu 
0.10%; Zn 0.10%; Ti 0.08%; Mg 0.05%; Cr 
0.05%,  and with the following characteristics: 

1=rμ ; ; , is 
fixed on a 17 cm square Foam Board 

17 .1082.3 −×= mSσ 3.2700 −= mKgρ
** plate of 

6mm thickness as shown in Fig.A3. This device 
(the simplest Gravity Control Cell GCC) is placed 
on a pan balance shown in Fig.A2.   
          Above the Aluminum foil, a sample (any 
type of material, any mass) connected to a 
dynamometer will check the decrease of the local 
gravity acceleration upon the sample 
( )gg χ=′ ,  due to the gravitational shielding 
produced by the decreasing of gravitational mass 
of the Aluminum foil ( )0ig mm=χ . Initially, the 
sample lies 5 cm above the Aluminum foil. As 
shown in Fig.A2, the board with the dynamometer 
can be displaced up to few meters in height. 
Thus, the initial distance between the Aluminum 
foil and the sample can be increased in order to 
check the reach of the gravitational shielding 
produced by the Aluminum foil.  
          In order to generate the ELF electric 
current of Hzf μ2= , we can use the widely-

                                           
** Foam board is a very strong, lightweight (density: 
24.03 kg.m-3) and easily cut material used for the 
mounting of photographic prints, as backing in picture 
framing, in 3D design, and in painting. It consists of 
three layers — an inner layer of polystyrene clad with 
outer facing of either white clay coated paper or brown 
Kraft paper. 

known Function Generator HP3325A (Op.002 
High Voltage Output) that can generate 
sinusoidal voltages with extremely-low 
frequencies down to   and 
amplitude up to 20V (40V

Hzf 6101 −×=
pp into  load). The 

maximum output current is ; output 

impedance <2Ω at ELF. 

Ω500
ppA.080

         Figure A4 shows the equivalent electric 
circuit for the experimental set-up. The 
electromotive forces are: 1ε (HP3325A) and 2ε  
(12V DC Battery).The values of the resistors are 
: WR 25001 −Ω= ; ;Ω< 21ir WR 4042 −Ω= ; 

Ω< 1.02ir ; ; Rheostat (0≤ 

R ≤10Ω - 90W). The coupling transformer has the 
following characteristics: air core with diameter 

Ω×= −3105.2pR

mm10=φ ; area 252 108.74 mS −×== πφ ; 

wire#12AWG; 2021 === NNN ; mml 42= ; 

( ) HlSNLLL 72
021 103.9 −×==== μ .Thus, we 

get  

( ) ( ) Ω≅++= 50122
111 LrRZ i ω

and 

( ) ( )22
222 LRRrRZ pi ω++++=

For 0=R  we get ; for Ω≅= 4min
22 ZZ

Ω=10R  the result is . Thus, Ω≅= 14max
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          The maxima rms currents have the 
following values: 

mAZVI totalpp 5640 min
,12

1max
1 ==

(The maximum output current of the Function 
Generator HP3325A (Op.002 High Voltage 
Output) is rmspp mAmA 5.5680 ≅ ); 

A
Z

I 3min
2

2max
2 ==

ε

and 
AIII 3max

1
max
2

max
3 ≅+=

 
          The new expression for the inertial forces, 
(Eq.5) aMF gi

rr
= , shows that the inertial forces 

are proportional to gravitational mass. Only in the 
particular case of , the expression 
above reduces to the well-known Newtonian 
expression 

0ig mm =

amF ii
rr

0= . The equivalence 
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between gravitational and inertial forces ( )gi FF

rr
≡  

[1] shows then that a balance measures the 
gravitational mass subjected to 
acceleration ga = . Here, the decrease in the 
gravitational mass of the Aluminum foil will be 
measured by a pan balance with the following 
characteristics: range 0-200g;  readability 0.01g.  
          The mass of the Foam Board plate is: 

, the mass of the Aluminum foil is: 
, the total mass of the ends and the 

electric wires of connection is . Thus, 
initially the balance will show . 
According to (A18), when the electric current 
through the Aluminum foil 
(resistance

g17.4≅
g64.0≅

g5≅
g81.9≅

Ω×== −3* 105.2Slrp σ ) reaches the 

value: , we will get  . 
Under these circumstances, the balance will 
show:  

AI 2.23 ≅ ( ) ( )AliAlg mm 0−≅

gggg 53.864.064.081.9 ≅−−
 and the gravity acceleration  above the 

Aluminum foil, becomes .             

g ′
ggg 1−≅=′ χ

          It was shown [1] that, when the 
gravitational mass of a particle is reduced to the 
gravitational mass ranging between  

to , it becomes imaginary, i.e., the 
gravitational and the inertial masses of the 
particle become imaginary. Consequently, the 
particle disappears from our ordinary space-time. 
This phenomenon can be observed in the 
proposed experiment, i.e., the Aluminum foil will 
disappear when its gravitational mass becomes 
smaller than . It will become visible 
again, only when its gravitational mass becomes 
smaller than , or when it becomes 

greater than .  

iM1590.+

iM1590.−

iM1590.+

iM1590.−

iM1590.+
          Equation (A18) shows that the gravitational 
mass of the Aluminum foil, , goes close to 

zero when . Consequently, the 
gravity acceleration above the Aluminum foil also 
goes close to zero since 

( )Algm

AI 76.13 ≅

( ) ( )AliAlg mmgg 0==′ χ . Under these 
circumstances, the Aluminum foil remains 
invisible.  
          Now consider a rigid Aluminum wire # 14 
AWG. The area of its cross section is 

 ( ) 2623 1008.2410628.1 mmS −− ×=×= π   
          If an ELF electric current with 
frequency  passes through 
this wire, its gravitational mass, given by (A16), 
will be expressed by  

HzHzf 61022 −×== μ
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 For AI DC 3≅  the equation above gives 
 

08.3 ig mm −≅
 
Note that we can replace the Aluminum foil for 
this wire in the experimental set-up shown in 
Fig.A2. It is important also to note that an ELF 
electric current that passes through a wire - which 
makes a spherical form, as shown in Fig A5 - 
reduces the gravitational mass of the wire (Eq. 
A22), and the gravity inside sphere at the same 
proportion, 0ig mm=χ , (Gravitational Shielding 
Effect). In this case, that effect can be checked 
by means of the Experimental set-up 2 (Fig.A6). 
Note that the spherical form can be transformed 
into an ellipsoidal form or a disc in order to coat, 
for example, a Gravitational Spacecraft. It is also 
possible to coat with a wire several forms, such 
as cylinders, cones, cubes, etc. 
          The circuit shown in Fig.A4 (a) can be 
modified in order to produce a new type of 
Gravitational Shielding, as shown in Fig.A4 (b).  
In this case, the Gravitational Shielding will be 
produced in the Aluminum plate, with thickness 

, of the parallel plate capacitor connected in the 
point 
h

P  of the circuit (See Fig.A4 (b)). Note that, 
in this circuit, the Aluminum foil (resistance ) 
(Fig.A4(a)) has been replaced by a Copper wire # 
14 AWG with 1cm  length ( ) in order to 

produce a resistance . Thus, 

the voltage in the point 

pR

cml 1=
Ω×= −51021.5φR

P  of the circuit will have 
the maximum value  when 

the resistance of the rheostat is null (
VV p

4max 101.1 −×=

)0=R  and 

the minimum value when VVp
5min 1003.4 −×=

Ω=10R . In this way, the voltage (with 

frequency 
pV

Hzf μ2= ) applied on the capacitor 
will produce an electric field  with intensity pE

hVE pp =  through the Aluminum plate of 

thickness mmh 3= . It is important to note that this 
plate cannot be connected to ground (earth), in 
other words, cannot be grounded, because, in 
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this case, the electric field through it will be null 
††.  
          According to Eq. A14, when 

mVhVE pp /036.0maxmax == , Hzf μ2=  and 

,  
(Aluminum), we get  

mSAl /1082.3 7×=σ 3/2700 mkgAl =ρ

( )

( )
9.0−≅=

Ali

Al

m
m

χ

Under these conditions, the maximum current 
density through the plate with thickness  will be 

given by (It is 
well-known that the maximum current density 
supported by the Aluminum is ).   

h
26maxmax /104.1 mAEj pAl ×==σ

28 /10 mA≈
          Since the area of the plate is 

, then the maximum current is 

. Despite this enormous 
current, the maximum dissipated power will be 

just , because the 
resistance of the plate is very small, i.e., 

( ) 222 1042.0 mA −×==

kAAji 56maxmax ==

( ) WRiP plate 2.6
2maxmax ==

Ω×≅= −9102AhR Alplate σ . 

          Note that the area  of the plate (where 
the Gravitational Shielding takes place) can have 
several geometrical configurations. For example, 
it can be the area of the external surface of an 
ellipsoid, sphere, etc. Thus, it can be the area of 
the external surface of a Gravitational Spacecraft. 
In this case, if , for example, the 
maximum dissipated power will be 

, i.e., approximately .  

A

2100mA ≅

kWP 4.15max ≅ 2/154 mW
          All of these systems work with Extra-Low 
Frequencies ( )Hzf 310−<< . Now, we show that, 
by simply changing the geometry of the surface 
of the Aluminum foil, it is possible to increase the 
working frequency  up to more than 1Hz.   f
          Consider the Aluminum foil, now with 
several semi-spheres stamped on its surface, as 
shown in   Fig. A7 .  The semi-spheres have 
radius , and are joined one to 
another. The Aluminum foil is now coated by an 

mmr 9.00 =

                                           

r

†† When the voltage Vp is applied on the capacitor, the 
charge distribution in the dielectric induces positive 
and negative charges, respectively on opposite sides of 
the Aluminum plate with thickness h. If the plate is not 
connected to the ground (Earth) this charge 
distribution produces an electric field Ep=Vp/h through 
the plate. However, if the plate is connected to the 
ground, the negative charges (electrons) escapes for 
the ground and the positive charges are redistributed 
along the entire surface of the Aluminum plate making 
null the electric field through it.   

insulation layer with relative permittivity ε  
and dielectric strength . A voltage source is 
connected to the Aluminum foil in order to provide 
a voltage (rms) with frequency . Thus, the 

electric potential V  at a distance 

k

0V f
r , in the 

interval from  to , is given by  0r a

( )23
4

1

0

A
r
qV =

rεπε
In the interval bra ≤<  the electric potential is 

( )24
4

1

0

A
r
qV

πε
=

since for the air we have 1≅rε . 
          Thus, on the surface of the metallic 
spheres ( )0rr =  we get 

( )25
4

1

00
0 A

r
qV

rεπε
=

Consequently, the electric field is  

( )26
4

1
2

00
0 A

r
qE

rεπε
=

By comparing (A26) with (A25), we obtain 
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0

0
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r
V

E =

The electric potential at is bV br =

( )28
4

1 00

0

A
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rV
b
qV r

b
ε

πε
==

Consequently, the electric field is given by bE

( )29
4

1
2

00
2

0

A
b

rV
b
qE r

b
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πε
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From  0rr =  up to   the electric 
field is approximately constant (See Fig. A7). 
Along the distance  it will be called . For 

dabr +==

d airE
dar +> , the electric field stops being constant. 

Thus, the intensity of the electric field at 
dabr +==  is approximately equal to , 

i.e.,
0E

0EEb ≅ . Then, we can write that 

( )30
0

0
2

00 A
r
V

b
rVr ≅

ε

whence we get 
( )310 Arb rε≅

Since the intensity of the electric field through the 
air, , is airE 0EEE bair ≅≅ , then, we can write that    

( )32
4

1
2

00
2

0

A
b

rV
b
qE r

air
ε

πε
==

Note that rε  refers to the relative permittivity of 
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the insulation layer, which is covering the 
Aluminum foil.             
          If the intensity of this field is greater than 
the dielectric strength of the air ( )mV /103 6×  
there will occur the well-known  Corona effect. 
Here, this effect is necessary in order to increase 
the electric conductivity of the air at this region 
(layer with thickness d). Thus, we will assume 

mV
r

V
b

rV
E r

air /103 6
min

0
2

0
min

0min ×===
ε

0

and 

( )33/101 7

0

max
0

2
0

max
0max AmV

r
V

b
rV

E r
air ×===

ε

The electric field  will 
produce an electrons flux in a direction and an 
ions flux in an opposite direction. From the 
viewpoint of electric current, the ions flux can be 
considered as an “electrons” flux at the same 
direction of the real electrons flux. Thus, the 
current density through the air, , will be the 
double of the current density expressed by the 
well-known equation of Langmuir-Child  

maxmin
airairair EEE ≤≤

airj

( )341033.22
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V

d
V

m
ej
e

r
−×=== αεε

where 1≅rε  for the air;  is the 
called Child’s constant. 

6−×=α 1033.2

          Thus, we have 

( )352 2

2
3

A
d
Vjair α=

where , in this case, is the thickness of the air 
layer where the electric field is approximately 
constant and V is the voltage drop given by  

d
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By substituting (A36) into (A35), we get 
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According to the equation of the Ohm's vectorial 
Law: Ej σ= , we can write that  
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          If the insulation layer has thickness 
, mm6.0=Δ 5.3≅rε  (1- 60Hz), 

mmkVk /17=  (Acrylic sheet 1.5mm thickness), 
and the semi-spheres stamped on the metallic 
surface have  (See Fig.A7) then mmr 9.00 =

mmra 5.10 =Δ+= . Thus, we obtain from Eq. 
(A33) that 

kVV 7.2min
0 =

( )409max
0 AkVV =

From equation (A31), we obtain the following 
value for : b

( )411068.1 3
0 Amrb r

−×== ε
Since b da += we get  

md 4108.1 −×=
Substitution of , ,  and A(32) into (A39) 
produces 

a b d

2
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1

0
24 10375.110117.4 VEairair
−− ×=×=σ

Substitution of airσ ,  and 

into (A14) gives 

(rmsEair )
3.2.1 −= mkgairρ
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For V  and , the result is kVV 9max
00 == Hzf 2=
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m
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          Note that, by increasing , the values of 

 and 
0V

airE airσ  are increased. Thus, as show 
(A42), there are two ways for decrease the value 
of ) : increasing the value of V  or 

decreasing the value of .    
(airgm 0

f
         Since  and 

 then the dielectric strength of the 
insulation must be . As 
mentioned above, the dielectric strength of the 
acrylic is17 .  

mmkVmVE /10/107max
0 ==

mm6.0=Δ
mmkV /7.16≥

mmkV /
          It is important to note that, due to the 
strong value of  (Eq. A37) the drift velocity 

 , 
airE

dv (
air

Substitution of (A37) into (A38) yields )neEnejv airairaird =σ=  of the free 
charges inside the ionized air put them at a 
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distance mfvtvx dd 4.02 ≅== , which is much 

greater than the distance . 
Consequently, the number  of free charges 
decreases strongly inside the air layer of 
thickness  

md 4108.1 −×=
n

d ‡‡, except, obviously, in a thin layer, 
very close to the dielectric, where the number of 
free charges remains sufficiently increased, to 
maintain the air conductivity with mSair /1.1≅σ  
(Eq. A39). 
          The thickness  of this thin air layer close 
to the dielectric can be easily evaluated starting 
from the charge distribution in the neighborhood 
of the dielectric, and of the repulsion forces 
established among them. The result is 

h

mEeh 9
0 104406.0 −×≅= πε . This is, therefore, 

the thickness of the Air Gravitational Shielding. If 
the area of this Gravitational Shielding is equal to 
the area of a format A4 sheet of paper, 
i.e., , we obtain the 
following value for the resistance  of the 

Gravitational Shielding: 

20582.0291.020.0 mA =×=
airR

Ω×≅= −8106AhR airair σ . 
Since the maximum electrical current through this 
air layer is , then the 
maximum power radiated from the Gravitational 

Shielding is . This 
means that a very strong light will be radiated 
from this type of Gravitational Shielding. Note that 
this device can also be used as a lamp, which will 
be much more efficient than conventional lamps.    

kAAji 400maxmax ≅=

( ) kWiRP airairair 10
2maxmax ≅=

          Coating a ceiling with this lighting system 
enables the entire area of ceiling to produce light. 
This is a form of lighting very different from those 
usually known. 
        Note that the value , defines the 
power of the transformer shown in Fig.A10. Thus, 
the maximum current in the secondary is 

kWPair 10max≅

AkWkVis 9.0109max == . 
          Above the Gravitational Shielding, airσ  is 
reduced to the normal value of conductivity of the 
atmospheric air ( )mS /10 14−≈ . Thus, the power 
radiated from this region is 

 
( )( )
( ) ( ) WEAhd

AihdP

airair

airairair
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2maxmax

10−≅−=

=−=

σ
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          Now, we will describe a method to coat the 
Aluminum semi-spheres with acrylic in the 
necessary dimensions ( 0ra − )=Δ , we propose 
the following method.  First, take an Aluminum 
plate with  (A4 format). By cmcm 1.2921 ×
                                           
‡‡ Reducing therefore, the conductivity airσ , to the 
normal value of conductivity of the atmospheric air.   

means of a convenient process, several semi-
spheres can be stamped on its surface. The 
semi-spheres have radius , and 
are joined one to another. Next, take an acrylic 
sheet (A4 format) with 1.5mm thickness  (See 
Fig.A8 (a)).  Put a heater below the Aluminum 
plate in order to heat the Aluminum (Fig.A8 (b)). 
When the Aluminum is sufficiently heated up, the 
acrylic sheet and the Aluminum plate are 
pressed, one against the other, as shown in Fig. 
A8 (c). The two D devices shown in this figure are 
used in order to impede that the press 
compresses the acrylic and the aluminum to a 
distance shorter than . After some seconds, 
remove the press and the heater. The device is 
ready to be subjected to a voltage  with 

frequency , as shown in Fig.A9. Note that, in 
this case, the balance is not necessary, because 
the substance that produces the gravitational 
shielding is an air layer with thickness  above 
the acrylic sheet. This is, therefore, more a type 
of Gravity Control Cell (GCC) with external 
gravitational shielding.    

mmr 9.00 =

ay +

0V
f

d

          It is important to note that this GCC can be 
made very thin and as flexible as a fabric. Thus, it 
can be used to produce anti- gravity clothes. 
These clothes can be extremely useful, for 
example, to walk on the surface of high gravity 
planets.  
                    Figure A11 shows some geometrical 
forms that can be stamped on a metallic surface 
in order to produce a Gravitational Shielding 
effect, similar to the produced by the semi-
spherical form.      
          An obvious evolution from the semi-
spherical form is the semi-cylindrical form shown 
in Fig. A11 (b); Fig.A11(c) shows concentric 
metallic rings stamped on the metallic surface, an 
evolution from Fig.A11 (b). These geometrical 
forms produce the same effect as the semi-
spherical form, shown in Fig.A11 (a). By using 
concentric metallic rings, it is possible to build 
Gravitational Shieldings around bodies or 
spacecrafts with several formats (spheres, 
ellipsoids, etc); Fig. A11 (d) shows a Gravitational 
Shielding around a Spacecraft with ellipsoidal 
form.  
          The previously mentioned Gravitational 
Shielding, produced on a thin layer of ionized air, 
has a behavior different from the Gravitational 
Shielding produced on a rigid substance. When 
the gravitational masses of the air molecules, 
inside the shielding, are reduced to within the 
range igi mmm 159.0159.0 −<<+ , they go to 
the imaginary space-time, as previously shown in 
this article.  However, the electric field stays 
at the real space-time. Consequently, the 
molecules return immediately to the real space-

airE
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time in order to return soon after to the imaginary 
space-time, due to the action of the electric 
field .     airE
          In the case of the Gravitational Shielding 
produced on a solid substance, when the 
molecules of the substance go to the imaginary 
space-time, the electric field that produces the 
effect, also goes to the imaginary space-time 
together with them, since in this case, the 
substance of the Gravitational Shielding is rigidly 
connected to the metal that produces the electric 
field.  (See Fig. A12 (b)). This is the fundamental 
difference between the non-solid and solid 
Gravitational Shieldings.     
          Now, consider a Gravitational Spacecraft 
that is able to produce an Air Gravitational 
Shielding and also a Solid Gravitational 
Shielding, as shown in Fig. A13 (a) §§. Assuming 
that the intensity of the electric field, ,  
necessary  to reduce the gravitational mass of 
the air molecules to within the range 

, is much smaller 

than the intensity of the electric field, , 
necessary  to reduce the gravitational mass of 
the solid substance to within the range 

,  then we 
conclude that the Gravitational Shielding made of 
ionized air goes to the imaginary space-time 
before the Gravitational Shielding made of solid 
substance. When this occurs the spacecraft does 
not go to the imaginary space-time together with 
the Gravitational Shielding of air, because the air 
molecules are not rigidly connected to the 
spacecraft. Thus, while the air molecules go into 
the imaginary space-time, the spacecraft stays in 
the real space-time, and remains subjected to the 
effects of the Gravitational Shielding around it, 

airE

igi mmm 159.0159.0 −<<+

rsE

igi mmm 159.0159.0 −<<+

 
§§ The solid Gravitational Shielding can also be 
obtained by means of an ELF electric current through 
a metallic lamina placed between the semi-spheres 
and the Gravitational Shielding of Air (See Fig.A13 
(a)). The gravitational mass of the solid Gravitational 
Shielding will be controlled just by means of the 
intensity of the ELF electric current. Recently, it was 
discovered that Carbon nanotubes (CNTs) can be 
added to Alumina (Al2O3) to convert it into a good 
electrical conductor. It was found that the electrical 
conductivity increased up to 3375 S/m at 77°C in 
samples that were 15% nanotubes by volume [12].  It 
is known that the density of α-Alumina is 3.98kg.m-3 
and that it can withstand 10-20 KV/mm. Thus, these 
values show that the Alumina-CNT can be used to 
make a solid Gravitational Shielding. In this case, the 
electric field produced by means of the semi-spheres 
will be used to control the gravitational mass of the 
Alumina-CNT.  
    

since the shielding does not stop to work, due 
to its extremely short permanence at the 
imaginary space-time. Under these 
circumstances, the gravitational mass of the 
Gravitational Shielding can be reduced to 

0≅gm . For example, .  Thus, if 
the inertial mass of the Gravitational Shielding is 

kgmg
410−≅

kgmi 10 ≅ , then 4
0 10−≅= ig mmχ . As we 

have seen, this means that the inertial effects on 
the spacecraft will be reduced by . Then, 
in spite of the effective acceleration of the 
spacecraft be, for example, , the 
effects on the crew of the spacecraft will be 
equivalent to an acceleration of only 

410−≅χ

25 .10 −= sma

 1

0

.10 −≈==′ smaa
m
m

a
i

g χ  

This is the magnitude of the acceleration upon 
the passengers in a contemporary commercial 
jet.    
          Then, it is noticed that Gravitational 
Spacecrafts can be subjected to enormous 
accelerations (or decelerations) without imposing 
any harmful impacts whatsoever on the 
spacecrafts or its crew. 
          Now, imagine that the intensity of the 
electric field that produces the Gravitational 
Shielding around the spacecraft is increased up 
to reaching the value  that reduces the 
gravitational mass of the solid Gravitational 
Shielding  to within the range 

rsE

igi mmm 159.0159.0 −<<+ . Under these 
circumstances, the solid Gravitational Shielding 
goes to the imaginary space-time and, since it is 
rigidly connected to the spacecraft, also the 
spacecraft goes to the imaginary space-time 
together with the Gravitational Shielding.  Thus, 
the spacecraft can travel within the imaginary 
space-time and make use of the Gravitational 
Shielding around it.  
          As we have already seen, the maximum 
velocity of propagation of the interactions in the 
imaginary space-time is infinite (in the real space-
time this limit is equal to the light velocity c ). This 
means that there are no limits for the velocity of 
the spacecraft in the imaginary space-time. Thus, 
the acceleration of the  spacecraft can reach, for 
example,  , which leads the 
spacecraft to attain  velocities 

(about 1 million times the speed 
of light) after one day of trip. With this velocity, 
after 1 month of trip the spacecraft would have 
traveled about . In order to have idea of 
this distance, it is enough to remind that the 
diameter of our Universe (visible Universe) is of 
the order of .  

29 .10 −= sma

114 .10 −≈ smV

m2110

m2610
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          Due to the extremely low density of the 
imaginary bodies, the collision between them 
cannot have the same consequences of the 
collision between the real bodies.  
          Thus, for a Gravitational Spacecraft in 
imaginary state, the problem of the collision in 
high-speed doesn't exist. Consequently, the 
Gravitational Spacecraft can transit freely in the 
imaginary Universe and, in this way, reach easily 
any point of our real Universe once they can 
make the transition back to our Universe by only 
increasing the gravitational mass of the 
Gravitational Shielding of the spacecraft in such 
way that it leaves the range of  

to .   
iM1590.+

iM1590.−
          The return trip would be done in similar 
way. That is to say, the spacecraft would transit 
in the imaginary Universe back to the departure 
place where would reappear in our Universe. 
Thus, trips through our Universe that would delay 
millions of years, at speeds close to the speed of 
light, could be done in just a few months in the 
imaginary Universe. 
          In order to produce the acceleration of 

 upon the spacecraft we propose a 
Gravitational Thruster with 10 GCCs (10 
Gravitational Shieldings) of the type with several 
semi-spheres stamped on the metallic surface, as 
previously shown, or with the semi-cylindrical 
form shown in Figs. A11 (b) and (c). The 10 
GCCs are filled with air at 1 atm and 300K. If the 
insulation layer is made with Mica 

29 .10 −≈ sma

( )4.5≅rε  and 

has thickness , and the semi-
spheres stamped on the metallic surface have 

 (See Fig.A7) then 

mm1.0=Δ

mmr 4.00 =

mmra 5.00 =Δ+= . Thus, we get 

mrb r
4

0 10295.9 −×== ε
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mabd 410295.4 −×=−=
Then, from Eq. A42 we obtain 
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For  andkVVV 6.15max
00 == Hzf 12.0= , the result is 

( )

( )

4

0

106.1 ×−≅=
airi

airg
air m

m
χ

Since 0
max

0
max
0 rVE = is now given by 

mmkVmmkVE /3.179.06.15max
0 ==  and  

then the dielectric strength of the insulation 
must be . As shown in the table 
below

mm1.0=Δ

mmkV /173≥
***, 0.1mm - thickness of Mica can 

withstand 17.6 kV (that is greater 
than ), in such way that the 
dielectric strength is 176 kV/mm.  

kVV 6.15max
0 =

          The Gravitational Thrusters are positioned 
at the spacecraft, as shown in Fig. A13 (b).  
Then, when the spacecraft is in the intergalactic 
space, the gravity acceleration upon the  
gravitational  mass  of the bottom of the 
thruster (See Fig.A13 (c)), is given by [

gtm
2]  

( ) ( ) μχχ ˆ
2

1010

r
M

Gga g
airMair −≅≅

rr
 

where  is the gravitational mass in front of 
the spacecraft.  

gM

          For simplicity, let us consider just the effect 
of a hypothetical volume 

 of intergalactic 
matter in front of the spacecraft ( ) . The 
average density of matter in the intergalactic 
medium (IGM) is )

3733 10101010 mV =××=
mr 30≅

326 .10 −−≈ mkgigρ
†††. Thus, 

for  we get  4106.1 ×−≅airχ

( ) ( )
29
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11104

.10
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101067.6106.1
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−
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−=
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⎠

⎞
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⎝

⎛
××−−=

sm

a
  

In spite of this gigantic acceleration, the inertial 
effects for the crew of the spacecraft can be 
strongly reduced if, for example, the gravitational 
mass of the Gravitational Shielding is reduced 
                                           
*** The dielectric strength of some dielectrics can have 
different values in lower thicknesses. This is, for 
example, the case of the Mica.   
Dielectric   Thickness (mm)   Dielectric Strength (kV/mm)  
Mica                 0.01 mm                   200 
Mica                 0.1 mm                     176 
Mica                 1 mm                          61 
  
††† Some theories put the average density of the 
Universe as the equivalent of one hydrogen atom per 
cubic meter [13,14]. The density of the universe, 
however, is clearly not uniform. Surrounding and 
stretching between galaxies, there is a rarefied plasma 
[15] that is thought to possess a cosmic filamentary 
structure [16] and that is slightly denser than the 
average density in the universe. This material is called 
the intergalactic medium (IGM) and is mostly ionized 
hydrogen; i.e. a plasma consisting of equal numbers of 
electrons and protons. The IGM is thought to exist at a 
density of 10 to 100 times the average density of the 
Universe (10 to 100 hydrogen atoms per cubic meter, 
i.e., ).  326 .10 −−≈ mkg
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down to   and its inertial mass is 

. Then, we get 

kgmg
610−≅

kgmi 1000 ≅
8

0 10−≅= ig mmχ . Therefore, the inertial 
effects on the spacecraft will be reduced by 

, and consequently, the inertial effects on 
the crew of the spacecraft would be equivalent to 
an acceleration of only   

810−≅χ
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.101010 −− ≈==′ sma
m
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Note that the Gravitational Thrusters in the 
spacecraft must have a very small diameter (of 
the order of millimeters) since, obviously, the hole 
through the Gravitational Shielding cannot be 
large. Thus, these thrusters are in fact, Micro-
Gravitational Thrusters.  As shown in Fig. A13 
(b), it is possible to place several micro-
gravitational thrusters in the spacecraft. This 
gives to the Gravitational Spacecraft, several 
degrees of freedom and shows the enormous 
superiority of this spacecraft in relation to the 
contemporaries spacecrafts.   
          The density of matter in the intergalactic 
medium (IGM) is about 10 -26 kg.m-3 , which is 
very less than the density of matter in the 
interstellar medium (~10-21 kg.m-3) that is less 
than the density of matter in the interplanetary 
medium (~10-20 kg.m-3). The density of matter is 
enormously increased inside the Earth’s 
atmosphere (1.2kg.m-3 near to Earth’s surface). 
Figure A14 shows the gravitational acceleration 
acquired by a Gravitational Spacecraft,  in these 
media, using Micro-Gravitational thrusters.   
       In relation to the Interstellar and 
Interplanetary medium, the Intergalactic medium 
requires the greatest value of airχ  ( χ  inside the 
Micro-Gravitational Thrusters), i.e., 

. This value strongly decreases 
when the spacecraft is within the Earth’s 
atmosphere.  In this case, it is sufficient 
only

4106.1 ×−≅airχ

‡‡‡ 10−≅airχ  in order to obtain: 
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With this acceleration the Gravitational 
                                           
‡‡‡ This value is within the range of values of χ  
( )15..10 3 AEqSee−<χ , which can be produced by 
means of ELF electric currents through metals as 
Aluminum, etc. This means that, in this case, if 
convenient, we can replace air inside the GCCs of the 
Gravitational Micro-thrusters by metal laminas with 
ELF electric currents through them.  

Spacecraft can reach about 50000 km/h in a 
few seconds. Obviously, the Gravitational 
Shielding of the spacecraft will reduce strongly 
the inertial effects upon the crew of the 
spacecraft, in such way that the inertial effects of 
this strong acceleration will not be felt. In 
addition, the artificial atmosphere, which is 
possible to build around the spacecraft, by means 
of gravity control technologies shown in this 
article (See Fig.6) and [2], will protect it from the 
heating produced by the friction with the Earth’s 
atmosphere. Also, the gravity can be controlled 
inside of the Gravitational Spacecraft in order to 
maintain a value close to the Earth’s gravity as 
shown in Fig.3.  
          Finally, it is important to note that a Micro-
Gravitational Thruster does not work outside a 
Gravitational Shielding, because, in this case, the 
resultant upon the thruster is null due to the 
symmetry (See Fig. A15 (a)). Figure A15 (b) 
shows a micro-gravitational thruster inside a 
Gravitational Shielding. This thruster has 10 
Gravitational Shieldings, in such way that the 
gravitational acceleration upon the bottom of the 
thruster, due to a gravitational mass  in front 

of the thruster, is  where 

gM

0
10

10 aa airχ=
2

0 rMGa g−=  is the gravitational  acceleration 
acting on the front of the micro-gravitational 
thruster. In the opposite direction, the 
gravitational acceleration upon the bottom of the 
thruster, produced by a gravitational mass , 
is 

gM

 
( ) 02

0 ≅′−=′ rGMa gsχ  
 
since 0≅sχ  due to the Gravitational Shielding 
around the micro-thruster (See  Fig. A15 (b)). 
Similarly, the acceleration in front of the thruster 
is 
 

( )[ ] sgairair rGMaa χχχ 210
0

10
10 ′−=′=′

 
where ( )[ ] 10

210 arGM gair <′−χ , since rr >′ . 

Thus, for and  we 

conclude that . This means that 

. Therefore, we can write that the 
resultant on the micro-thruster can be expressed 
by means of the following relation 

29
10 .10 −≅ sma 810−≈sχ

2
10 .10 −<′ sma

1010 aa <<′

  

0
10

10 FFR airχ=≅
 
          Figure A15 (c) shows  a Micro-Gravitational 
Thruster with 10 Air Gravitational Shieldings (10 
GCCs). Thin Metallic laminas are placed after 
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each Air Gravitational Shielding in order to retain 
the electric field xVEb 0= , produced by metallic 
surface behind the semi-spheres. The laminas 
with semi-spheres stamped on its surfaces are 
connected to the ELF voltage source  and the 
thin laminas in front of the Air Gravitational 
Shieldings are grounded. The air inside this 
Micro-Gravitational Thruster is at 300K, 1atm.   

0V

          We have seen that the insulation layer of a 
GCC can be made up of Acrylic, Mica, etc. Now, 
we will design a GCC using Water (distilled 
water, ( ) 80

2
=OHrε ) and Aluminum semi-

cylinders with radius . Thus, 
for , the new value of a  is . 
Then, we get  
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Therefore,  and  are much 

smaller than . Note that for the 
intensities of and are not 
sufficient to produce the ionization effect, which 
increases the electrical conductivity. 
Consequently, the conductivities of the water and 
the acrylic remain . In this way, with 

 and  much smaller than , 

and 

( OHE
2 ) )

) )
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(acrylicE

airE kVV 90 ≤

( OHE
2 (acrylicE

1.1 −<< mS
( OHE

2 (acrylicE airE

( ) 12 <<OHσ , ( ) 1<<acrylicσ , the decrease in 
both the gravitational mass of the acrylic and the 
gravitational mass of water, according to Eq.A14, 
is negligible. This means that only in the air layer 
the decrease in the gravitational mass will be 
relevant.   
         Equation A39 gives the electrical 
conductivity of the air layer, i.e.,  
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Note that ( )OHrrb
20 ε= . Therefore, here the 

value of b  is larger than in the case of the acrylic. 
Consequently, the electrical conductivity of the air 
layer will be larger here than in the case of 
acrylic.   
          Substitution of ( )airσ ,  (rms) and 

 into Eq. A14, gives 

airE
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For  and , the result 
is 
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This shows that, by using water instead of acrylic, 
the result is much better.         
          In order to build the GCC based on the 
calculations above (See Fig. A16), take an Acrylic 
plate with 885mm X 885m and 2mm thickness, 
then paste on it an Aluminum sheet with 
895.2mm X 885mm and 0.5mm thickness(note 
that two edges of the Aluminum sheet are bent as 
shown in Figure A16 (b)). Next, take 342 
Aluminum yarns with 884mm length and 
2.588mm diameter (wire # 10 AWG) and insert 
them side by side on the Aluminum sheet. See in 
Fig. A16 (b) the detail of fixing of the yarns on the 
Aluminum sheet. Now, paste acrylic strips (with 
13.43mm height and 2mm thickness) around the 
Aluminum/Acrylic, making a box. Put distilled 
water (approximately 1 litter) inside this box, up to 
a height of exactly 3.7mm from the edge of the 
acrylic base. Afterwards, paste an Acrylic lid 
(889mm X 889mm and 2mm thickness) on the 
box. Note that above the water there is an air 
layer with 885mm X 885mm and 7.73mm 
thickness (See Fig. A16). This thickness plus the 
acrylic lid thickness (2mm) is equal to 

mmabd 73.9=−= where ( ) mmrb OHr 63.11
20 == ε  

and mmra 99.10 =Δ+= , since mmr 3.10 = , 

( ) 80
2

=OHrε and mm6.0=Δ .   
          Note that the gravitational action of the 
electric field , extends itself only up to the 
distance , which, in this GCC, is given by the 
sum of the Air layer thickness (7.73mm) plus the 
thickness of the Acrylic lid (2mm). 

airE
d

         Thus, it is ensured the gravitational effect 
on the air layer while it is practically nullified in 
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the acrylic sheet above the air layer, since 

and ( ) airacrylic EE << ( ) 1<<acrylicσ . 
          With this GCC, we can carry out an 
experiment where the gravitational mass of the 
air layer is progressively reduced when the 
voltage applied to the GCC is increased (or when 
the frequency is decreased). A precision balance 
is placed below the GCC in order to measure the 
mentioned mass decrease for comparison with 
the values predicted by Eq. A(47). In total, this 
GCC weighs about 6kg; the air layer 7.3grams. 
The balance has the following characteristics: 
range 0-6kg; readability 0.1g. Also, in order to 
prove the Gravitational Shielding Effect, we can 
put a sample (connected to a dynamometer) 
above the GCC in order to check the gravity 
acceleration in this region.  
          In order to prove the exponential effect 
produced by the superposition of the 
Gravitational Shieldings, we can take three 
similar GCCs and put them one above the other,  
in such way that above the GCC 1 the gravity 
acceleration will be ; above the GCC2 

, and above the GCC3 . 
Where

gg χ=′

gg 2χ=′′ gg 3χ=′′′
χ  is given by Eq. (A47).  

          It is important to note that the intensity of 
the electric field through the air below the GCC is 
much smaller than the intensity of the electric 
field through the air layer inside the GCC. In 
addition, the electrical conductivity of the air 
below the GCC is much smaller than the 
conductivity of the air layer inside the GCC. 
Consequently, the decrease of the gravitational 
mass of the air below the GCC, according to 
Eq.A14, is negligible.  This means that the GCC1, 
GCC2 and GCC3 can be simply overlaid, on the 
experiment proposed above. However, since it is 
necessary to put samples among them in order to 
measure the gravity above each GCC, we 
suggest a spacing of 30cm or more among them. 
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Figure A2 – Experimental Set-up 1. 
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Figure A3 – The Simplest Gravity Control Cell (GCC). 

              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 cm square Aluminum foil  
(10.5 microns thickness)  

Gum  
(Loctite Super Bonder)

17 cm square Foam Board plate 
(6mm thickness) 

Foam Board 
 Aluminum foil 

Flexible Copper Wire 
# 12 AWG 

145



 56

 C 

(a) 

                                                                         

      C 

(b) 
 
 
 

Fig. A4 – Equivalent Electric Circuits  
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Figure A5 – An ELF electric current through a wire, that makes a spherical form as shown above,
reduces the gravitational mass of the wire and the gravity inside sphere at the same proportion

0ig mm=χ (Gravitational Shielding Effect).  Note that this spherical form can be transformed into 
n ellipsoidal form or a disc in order to coat, for example,  a Gravitational Spacecraft. It is also a

possible to coat with a wire several forms, such as cylinders, cones, cubes, etc. The characteristics 
of the wire are expressed by: rμ ,σ , ρ ; j  is the electric current density and f  is the frequency.   
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Figure A6 – Experimental set-up 2. 
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Figure A7 – Gravitational shielding produced by semi-spheres stamped on the Aluminum 
foil - By simply changing the geometry of the surface of the Aluminum foil it is possible to 
ncrease the working frequency f  up to more than 1Hz.   
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(a) 

                                                                         

(b) 

                                                                         

(c)  

                                                                         

(d)  

Figure A8 – Method to coat the Aluminum semi-spheres with acrylic ( )mmra 6.00 =−=Δ . 
(a)Acrylic sheet (A4 format) with 1.5mm thickness and an Aluminum plate (A4) with several 
semi-spheres (radius mmr 9.00 = ) stamped on its surface. (b)A heater is placed below the 
Aluminum plate in order to heat the Aluminum. (c)When the Aluminum is sufficiently heated 
up, the acrylic sheet and the Aluminum plate are pressed, one against the other (The two D 
devices shown in this figure are used in order to impede that the press compresses the acrylic 
and the aluminum besides distance ay + ). (d)After some seconds, the press and the heater are 
removed, and the device is ready to be used. 
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Figure A9 – Experimental Set-up using a GCC subjected to high-voltage 0V  with frequency 
Hzf 1> . Note that in this case, the pan balance is not necessary because the substance of the 

Gravitational Shielding is an air layer with thickness d  above the acrylic sheet. This is therefore, 

                              

                                  

more a type of Gravity Control Cell (GCC) with external gravitational shielding.     
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(b) 
 
 
 

Figure A10 – (a) Equivalent Electric Circuit. (b) Details of the electrical connection with the 

 

                                                                       

  Gravitational Shielding

                  
       

          

                         

(a) 

Aluminum plate. Note that others connection modes (by the top of the device) can produce 
destructible interference on the electric lines of the airE  field.  
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(a) (b) 
  
 
 

 
 
 

                                                                            
                                                                          (c)  
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Figure A11 – Geometrical forms with similar effects as those produced by the semi-spherical form – (a) 
shows the semi-spherical form stamped on the metallic surface; (b) shows the semi-cylindrical form (an 
obvious evolution from the semi-spherical form); (c) shows concentric metallic rings stamped on 
the metallic surface, an evolution from semi-cylindrical form. These geometrical forms produce 
the same effect as that of the semi-spherical form, shown in Fig.A11 (a). By using concentric 
metallic rings, it is possible to build Gravitational Shieldings around bodies or spacecrafts with 
several formats (spheres, ellipsoids, etc); (d) shows a Gravitational Shielding around a Spacecraft 
with ellipsoidal form.  
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t

 
 

           

                                                     (a)                                                       (b) 

Figure A12 – Non-solid and Solid Gravitational Shieldings - In the case of the Gravitational 
Shielding produced on a solid substance (b), when its molecules go to the imaginary space-time, 
he electric field that produces the effect also goes to the imaginary space-time together with 

them, because in this case, the substance of the Gravitational Shielding is rigidly connected (by 
means of the dielectric) to the metal that produces the electric field. This does not occur in the 
case of Air Gravitational Shielding.  
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 (c) 

igure A13 – Double Gravitational Shielding and Micro-thrusters – (a) Shows a double 
ravitational shielding that makes possible to decrease the inertial effects upon the spacecraft 

F
g
when it is traveling both in the imaginary space-time and in the real space-time. The solid
Gravitational Shielding also can be obtained by means of an ELF electric current through a metallic 
lamina placed between the semi-spheres and the Gravitational Shielding of Air as shown above. (b) 
Shows 6 micro-thrusters placed inside a Gravitational Spacecraft, in order to propel the 
spacecraft in the directions x, y and z. Note that the Gravitational Thrusters in the spacecraft 
must have a very small diameter (of the order of millimeters) because the hole through the 
Gravitational Shielding of the spacecraft cannot be large. Thus, these thrusters are in fact Micro-
thrusters. (c) Shows a micro-thruster inside a spacecraft, and in front of a volume V of the 
intergalactic medium (IGM). Under these conditions, the spacecraft acquires an acceleration a in 
the direction of the volume V.  
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(c) 

Figure A14 – Gravitational Propulsion using Micro-Gravitational Thruster – (a) Gravitational 
acceleration produced by a gravitational mass Mg of the Interstellar Medium. The density of the 
nterstellar Medium is about 105 times greater than the density of the Intergalactic Medium (b) 
ravitational acceleration produced in the Interplanetary Medium. (c) Gravitational acceleration 

I
G
produced in the Earth’s atmosphere. Note that, in this case, ρatm (near to the Earth’s surface)is about
1026 times greater than the density of the Intergalactic Medium.  
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(a) 

 

(b) 

 
 

 (c) 
Figure A15 – Dynamics and Structure of the Micro-Gravitational Thrusters - (a) The Micro-Gravitational 
Thrusters do not work outside the Gravitational Shielding, because, in this case, the resultant upon the thruster is 
null due to the symmetry. (b) The Gravitational Shielding ( )810−≅sχ  reduces strongly the intensities of the 
gravitational forces acting on the micro-gravitational thruster, except obviously, through the hole in the 
gravitational shielding. (c) Micro-Gravitational Thruster with 10 Air Gravitational Shieldings (10GCCs). The 
grounded metallic laminas are placed so as to retain the electric field produced by metallic surface behind the 
semi-spheres.  
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GCC Cross-section Front view  

(a) 

 
 

GCC Cross-section Side View 
(b) 

Fig. A16 – A GCC using distilled Water.  
                  In total this GCC weighs about 6kg; the air layer 7.3 grams. The balance has the    
                  following characteristics: Range 0 – 6kg; readability 0.1g. The yarns  are inserted  
                  side by side on the Aluminum sheet. Note the detail of fixing of the yarns on the  
                  Aluminum sheet.    
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Fig. A17 – Experimental set-up.  In order to prove the exponential effect produced by the 
superposition of the Gravitational Shieldings, we can take three similar GCCs and put them one above 
the other,  in such way that above the GCC 1 the gravity acceleration will be gg χ=′ ; above the 
GCC2 gg 2χ=′′ , and above the GCC3 gg 3χ=′′′ . Where χ  is given by Eq. (A47). The arrangement 
above has been designed for values of gmg 13<  and χ  up to -9 or kgmg 1<  and χ  up to -2  .  

Balance 

140 cm

 5Kg 
70 
cm 

Balance 

 5Kg 
70 
cm 

Balance 

 5Kg 
70 
cm 

mg 

mg 

mg 

Sample 
Any type of material; any mass 

GCC 3 

GCC 2 

GCC 1 

gg χ=′

gg 2χ=′′

gg 3χ=′′′

g

 
 

159



 70
 

APPENDIX B: A DIDACTIC GCC USING A BATTERY OF CAPACITORS  
 
          Let us now show a new type of GCC - easy to 
be built with materials and equipments that also can 
be obtained with easiness.  
          Consider a battery of  parallel plate 
capacitors with capacitances , , ,…, , 

connected in parallel. The voltage applied is V ; 

n
1C 2C 3C nC

A  
is the area of each plate of the capacitors and d is  
the distance between the plates; ( )waterrε is the 
relative permittivity of the dielectric (water). Then the 
electric charge on the plates of the capacitors is 
given by 

q

 

( ) ( )( ) ( )1... 0321 BV
d
AnVCCCCq waterrn εε=++++=

 
 
In Fig. I we show a GCC with two capacitors 
connected in parallel. It is easy to see that the 
electric charge density 0σ  on each area azA =0  
of the edges B of the thin laminas (z is the thickness 
of the edges B and a is the length of them, see 
Fig.B2) is given by 

( )( ) ( )20
0

0 BV
azd

An
A
q

waterr εεσ ==

Thus, the electric field E  between the edges B is  

( )

( )

( )
( )32

2

0
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AnE
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⎟
⎟
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⎞
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⎝

⎛
==

ε
ε

εε
σ

Since , we can write that yx LLA =
 

( )

( )
( )42 BV

azd
LL

nE yx

airr

waterr

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

ε
ε

 
Assuming ( ) 81=waterrε  **** (bidistilled 

water); ( ) 1≅airrε (vacuum 10-4 Torr; 300K); 2=n ; 

; ;  and 

 we obtain 

mLL yx 300.== ma 120.= mmz 10.=
mmd 10=

 
VE 810432 ×= .  

 
For  , the electric field is VV 220=max
 
                                           
****It is easy to see that by substituting the water for 
Barium Titanate (BaTiO3) the dimensions  of the 
capacitors can be strongly reduced due to 

yx LL ,

( ) 1200BaTiO3 =rε . 

 
 

mVE /.max
101035 ×=  

 
Therefore, if the frequency of the wave voltage 
is Hzf 60= , ( )fπω 2= , we have that 

. It is known that the electric 

conductivity of the air,

191033 −−×= mSair ..ωε

airσ , at 10-4 Torr and 300K,  
is much smaller than this value, i.e.,  

airair ωεσ <<  

Under this circumstance ( )ωεσ << , we can 
substitute Eq. 15 and 34 into Eq. 7. Thus, we get 
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The density of the air at 10-4 Torr and 300K is  

371051 −−×= mkgair ..ρ
Thus, we can write  
 

( )

( )

( )61103.4121 443 BE

m
m

airi

airg

⎭⎬
⎫

⎩⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−=

==

−

χ

 
Substitution of E  for  into 
this equation gives 

mVE /.max
101035 ×=

 
21.max −≅χ

 
This means that, in this case, the gravitational 
shielding produced in the vacuum between the 
edges B of the thin laminas can reduce the local 
gravitational acceleration  down to g

gg 2.11 −≅

Under these circumstances, the weight, gmP g+= , 
of any body  just above the gravitational shielding 
becomes 
 

gmgmP gg 211 .−==
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Vertical Cross Section  
 
 
 
 
 
 

 
 
 
 
 

Figure B1 – Gravity Control Cell (GCC) using a battery of capacitors. According to Eq. 7 , the 
electric field, E, through the air at 10-4 Torr; 300K, in the vacuum chamber, produces a gravitational 
shielding effect. The gravity acceleration above this gravitational shielding is reduced to χg where χ 
< 1. 
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Top view 

Figure B2 – The gravitational shielding produced between the thin laminas. 
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Figure B3 – Experimental arrangement with a GCC using battery of capacitors. By means of this 
set-up it is possible to check the weight of the sample even when it becomes negative. 

  

Sample 
Any type of material

Any mass 
g1 = χ g     χ < 1   

 Elementar Motor 

Gravitational 
Shielding 

GCC 

GCC 

mgg1 = -χ g mg  

↓g 

 
 
 

163



 74
 

REFERENCES 

1. DeAquino, F. 2010. Mathematical Foundations  
    of the Relativistic Theory of Quantum Gravity.  
    Pacific Journal of Science and Technology.  
    11(1), pp.173-232.  
 
2. Freire, G. F. O and Diniz, A. B. (1973)  
      Ondas Eletromagnéticas, Ed. USP,p.26. 
 
3. Halliday, D. and Resnick, R. (1968)  
     Physics, J. Willey & Sons, Portuguese  
      Version, Ed. USP, p.1118.  
 
4. Quevedo, C. P. (1977) Eletromagnetismo,    
      McGraw-Hill, p.255 and 269.  
 
5. GE Technical Publications (2007),  
      80044 – F20T12/C50/ECO, GE Ecolux ®T12.  
 
6. Aplin,  K. L. (2000)   PhD  thesis,  The  
     University of Reading, UK  
 
7. Aplin  K. L  (2005) Rev. Sci. Instrum.  76,   
      104501. 
 
8. Beiser, A. (1967) Concepts of  Modern    
     Physics, McGraw-Hill,Portuguese version    
     (1969) Ed. Polígono, S.Paulo, p.362-363.   
 
9. Hayt, W. H. (1974), Engineering  
    Electromagnetics, McGraw-Hill.  
     Portuguese version (1978) Ed. Livros  
    Técnicos e Científicos Editora S.A, RJ,  
     Brasil. P.146. 
 
10. Benjegerdes, R. et al.,(2001) Proceedings  
      of the 2001Particle Accelerator Conference,   
      Chicago.         
         http://epaper.kek.jp/p01/PAPERS/TOAB009.PDF  
 
11. Gourlay, S. et al., (2000) Fabrication  
      and   Test     of    a    14T,       Nb3Sn  
      Superconducting   Racetrack   Dipole             
      Magnetic,    IEE Trans   on   Applied   
      Superconductivity, p.294. 
 
12. BPE soft,   Extreme   High   Altitude  
     Conditions Calculator. 
     http://bpesoft.com/s/wleizero/xhac/?M=p  
 
13. Handbook of Chemistry and Physics,  
      77th ed.1996. 
 
14. Halliday, D. and Resnick, R. (1968)  
       Physics, J. Willey & Sons,  
       Portuguese Version, Ed. USP, p.1118. 
 

 
 
15. Zhan, G.D et al. (2003) Appl. Phys. Lett.  
       83, 1228. 
 
16. Davidson, K. & Smoot, G. (2008)   
       Wrinkles in Time. N. Y: Avon, 158-163.   
 
17. Silk, Joseph. (1977) Big Bang. N.Y,   
        Freeman, 299.  
 
18. Jafelice, L.C. and Opher, R. (1992). The  
       origin of intergalactic magnetic fields  
       due to extragalactic jets. RAS. 
      http://adsabs.harvard.edu/cgi-bin/nph- 
      bib query? Bib code = 1992 MNRAS.  
      257. 135J.  Retrieved 2009-06-19.  
  
19. Wadsley, J., et al. (2002). The  Universe  
         in Hot Gas. NASA.   
         http://antwrp.gsfc.nasa.gov/apod/ap   
         020820. html. Retrieved 2009-06-19.  
 
 
  

164



Physical Foundations of Quantum Psychology 
 

Fran De Aquino 
Maranhao State University, Physics Department, S.Luis/MA, Brazil. 

Copyright © 2007 by Fran De Aquino. All Rights Reserved. 
 

Abstract: The existence of imaginary mass associated to the neutrino is already well-known. 
Although its imaginary mass is not physically observable, its square is. This amount is found 
experimentally to be negative. Recently, it was shown that quanta of imaginary mass exist 
associated to the electron and the photon too. These imaginary masses have unusual 
properties that violate the Parity Conservation Principle. The non-conservation of the parity is 
also found in the weak interactions, and possibly can be explained by means of the existence of 
the imaginary masses. Also protons and neutrons would have imaginary masses associated to 
them and, in this way, atoms and molecules would also have imaginary masses directly 
proportional to their atomic and molecular masses. The Parity Conservation Principle holds that 
the material particles are not able to distinguish their right from their left. The non-conservation 
of the parity would necessarily imply capability of "choice". Thus, as the particles with imaginary 
mass don't conserve the parity, they would have the elementary capability of “choosing between 
their right or left”.  Where there is “choice” isn’t there also psychism, by definition? This 
fundamental discovery shows that, in some way, the consciousnesses are related to the 
imaginary masses. This fact, make it possible to redefine Psychology on a Quantum Physics 
basis. 
  
Key words: Quantum Psychology, Quantized Fields, Unification and Mass Relations, 
Quantum Mechanics, Bose-Einstein Condensation, Origin of the Universe.  

PACs: 03.70.+k; 12.10.Kt; 14.80.Cp; 03.65.-w; 03.75.Nt; 98.80.Bp. 
   
1. INTRODUCTION  
           
          In the last decades it has become evident that the theoretical foundations of 
Natural Sciences are based on Physics. Today’s Chemistry is completely based on 
Quantum Mechanics, Quantum Statistics, Thermodynamics and Kinetic Physics. Also 
Biology becomes progressively based on Physics, as more and more biological 
phenomena are being described on the basis of Quantum Physics. Modern Biophysics 
is now considered a branch of Physics and no longer a secondary part of Biology and 
Physiology. As regards Psychology, there are recently several authors making use of 
Quantum Physics in order to explain psychic phenomena [1,2].  
           The idea of psyche associated with matter dates back to the pre-Socratic period 
and is usually called panpsychism. Remnants of organized panpsychism may be found 
in the Uno of Parmenides or in Heracleitus’s Divine Flux. Scholars of Miletus’s school 
were called hylozoists, that is, “those who believe that matter is alive”. More recently, 
we will find the panpsychistic thought in Spinoza, Whitehead and Teilhard de Chardin, 
among others. The latter one admitted the existence of proto-conscious properties at 
level of elementary particles. 
          Generally, the people believe that there is some type of psyche associated to the 
animals, and some biologists agree that even very simple animals like the ameba and 
the sea anemone are endowed with psychism.  This led several authors to consider the 
possibility of the psychic phenomena to be described in a theory based on Physics 
[3,4,5,6].   
          This work presents a possible theoretical foundation for Psychology based on 
Quantum Physics, starting from discoveries published in a recent article [7], where it is 
shown that there is a quantum of imaginary mass associated to the electron, which 
would be equivalent to an elementary particle that does not conserves the parity. Thus, 
besides its inertial mass the electron would have an imaginary mass that would have 
elementary capacity of “choice”. The theory here presented describes the structures 
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and the interaction between these imaginary particles and also explain their relations 
with the matter on all levels, from the atom to man. In addition, it gives us a better 
understanding of life and a more complete cosmological view, which lead us to 
understand our relationship with ourselves, with others, with the Universe and with 
God.  
         
 
2. THEORY 
  
          It was shown [7] that quanta of imaginary mass exist associated to the 
electron and the photon and that these imaginary masses would have psychic 
properties (elementary capacity of “choice”).  Thus, we can say that, besides its 
inertial mass, the electron would have a psychic mass, given by  
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Where  is the real inertial mass of the electron. In the 
case of the photons, it was shown that the imaginary  gravitational mass of the 

photon is: 
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to a photon with frequency  is expressed by the following equation: f
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The equation of quantization of mass [7], in the generalized form is expressed 
by: . Thus, we can also conclude that the psychic 
mass is also quantized, due to 
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The minimum quantum of real inertial mass in the Universe, , is given 
by [7]: 
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By analogy to Eq. (01), the expressions of the psychic masses associated to the 
proton and the neutron are respectively given by: 
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Where  and  are respectively the frequencies of the DeBroglie’s 
waves associated to the proton and the neutron.  

protonf neutronf

         Thus, from a quantum viewpoint, the psychic particles are similar to the 
material particles, so that we can use the Quantum Mechanics to describe the 
psychic particles. In this case, by analogy to the material particles, a particle 
with psychic mass  will be described by the following expressions:  Ψm
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Ψ=ψ  is the momentum carried by the wave and  its energy; ψE

ψψ λπ2=k
r

 is the propagation number and Vmh Ψ=ψλ  the wavelength and 

ψψ πω f2=  its cyclic frequency.  
          The variable quantity that characterizes DeBroglie’s waves is called Wave 
Function, usually indicated byΨ . The wave function associated to a material 
particle describes the dynamic state of the particle: its value at a particular point 
x, y, z, t is related to the probability of finding the particle in that place and 
instant. Although  does not have a physical interpretation, its square Ψ 2Ψ  
or ) calculated for a particular point x, y, z, t is proportional to the 
probability of experimentally finding the particle in that place and instant.  
Ψ *Ψ

 
          Since  is proportional to the probability 2Ψ P  of finding the particle 
described by , the integral of Ψ 2Ψ  on the whole space must be finite – 
inasmuch as the particle is someplace.  Therefore, if           
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The interpretation is that the particle does not exist. However, if 
( )11V2 ∞=Ψ∫
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the particle will be everywhere simultaneously (Omnipresence).   
          The wave function  corresponds, as we know, to the displacement  
of the undulatory motion of a rope. However,

Ψ y
Ψ  as opposed to , is not a 

measurable quantity and can, hence, be a complex quantity. For this reason, it 
is admitted that  is described in the 

y

Ψ x -direction by  
( )( ) ( )122 pxEthiBe −−=Ψ π

This equation is the mathematical description of the wave associated with a free 
material particle, with total energy E  and momentum , moving in the direction p

x+ .   
          As concerns the psychic particle, the variable quantity characterizing 
psyche waves will also be called wave function, denoted by ΨΨ  ( to differentiate 
it from the material particle wave function), and, by analogy with equation Eq. 
(12), expressed by:   
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If an experiment involves a large number of identical particles, all described by 
the same wave function  , real density of mass  Ψ ρ  of these particles in x, y, z, 
t is proportional to the corresponding value 2Ψ  ( 2Ψ  is known as density of 
probability. If Ψ  is complex then *ΨΨ=Ψ 2 . Thus, ).  Similarly, 
in the case of psychic particles, the density of psychic mass, 

*.ΨΨ=Ψ∝ 2ρ

Ψρ , in x, y, z,  will 
be expressed by . It is known that  is always real and 
positive while 

*
ΨΨΨΨ ΨΨ=Ψ∝ 2ρ 2

ΨΨ
VmΨΨ =ρ  is an imaginary quantity. Thus, as the modulus of an 

imaginary number is always real and positive, we can transform the proportion 
, in equality in the following form:  2

ΨΨ Ψ∝ρ
( )142

ΨΨ =Ψ ρk
Where  is a proportionality constant (real and positive) to be determined.   k
          In Quantum Mechanics we have studied the Superpositon Principle, 
which affirms that, if a particle (or system of particles) is in a dynamic state 
represented by a wave function 1Ψ  and may also be in another dynamic state 
described by  then, the general dynamic state of the particle may be 
described by , where  is a linear combination (superposition) of  and 

, i.e., 

2Ψ
Ψ Ψ 1Ψ

2Ψ
( )152211 Ψ+Ψ=Ψ cc

Complex constants  e  respectively indicate the percentage of dynamic 
state, represented by  e  in the formation of the general dynamic state 
described by .  

1c 2c

1Ψ 2Ψ
Ψ

          In the case of psychic particles (psychic bodies, consciousness, etc.), by 
analogy, if , 1ΨΨ 2ΨΨ ,...,  refer to the different dynamic states the psychic 
particle assume, then its general dynamic state may be described by the wave 
function  , given by:   

nΨΨ

ΨΨ
( )162211 nnccc ΨΨΨΨ Ψ++Ψ+Ψ=Ψ ...

The state of superposition of wave functions is, therefore, common for both 
psychic and material particles. In the case of material particles, it can be 
verified, for instance, when an electron changes from one orbit to another. 
Before effecting the transition to another energy level, the electron carries out 
“virtual transitions” [8]. A kind of relationship with other electrons before 
performing the real transition. During this relationship period, its wave function 
remains “scattered” by a wide region of the space [9] thus superposing the 
wave functions of the other electrons. In this relationship the electrons mutually 
influence each other, with the possibility of intertwining their wave functions1. 
When this happens, there occurs the so-called Phase Relationship according to 
quantum-mechanics concept.  
 
 
 
                                                 
1 Since the electrons are simultaneously  waves and particles, their wave aspects will interfere with each 
other; besides superposition, there is also the possibility of occurrence of intertwining of their wave 
functions.  
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          In the electrons “virtual” transition mentioned before, the “listing” of all the 
possibilities of the electrons is described, as we know, by Schrödinger’s wave equation. 
Otherwise, it is general for material particles. By analogy, in the case of psychic 
particles, we may say that the “listing” of all the possibilities of the psyches involved in 
the relationship will be described by Schrödinger’s equation – for psychic case, i.e., 

02

2
2 =Ψ+Ψ∇ Ψ

Ψ
Ψ

h

p

         Because the wave functions are capable of intertwining themselves, the quantum 
systems may “penetrate” each other, thus establishing an internal relationship where all 
of them are affected by the relationship, no longer being isolated systems but 
becoming an integrated part of a larger system. This type of internal relationship, which 
exists only in quantum systems, was called Relational Holism [10].  
          It is a proven quantum fact that a wave function may collapse, and that, at this 
moment, all the possibilities that it describes are suddenly expressed in reality. This 
means that, through this process, particles can be suddenly materialized. Similarly, the 
collapse of the psychic wave function must suddenly also express in reality all the 
possibilities described by it. This is, therefore, a point of decision in which there occurs 
the compelling need of realization of the psychic form. Thus, this is moment in which 
the content of the psychic form realizes itself in the space-time. For an observer in 
space-time, something is real when it is under a matter or radiation form. Therefore, the 
content of the psychic form may realize itself in space-time exclusively under the form 
of radiation, that is, it does not materialize. This must occur when the Materialization 
Condition is not satisfied, i.e., when the content of the psychic form is undefined 
(impossible to be defined by its own psychic) or it does not contain enough psychic 
mass to materialize2 the respective psychic contents.   
          Nevertheless, in both cases, there must always be a production of “virtual” 
photons to convey the psychic interaction to the other psychic particles, according to 
the quantum field theory, only through this type of quanta will interaction be conveyed, 
since it has an infinite reach and may be either attractive or repulsive, just as 
electromagnetic interaction which, as we know, is conveyed by the exchange of 
“virtual” photons.  
          If electrons, protons and neutrons have psychic mass, then we can infer that the 
psychic mass of the atoms are Phase Condensates3.  In the case of the molecules the 
situation is similar. More molecular mass means more atoms and consequently, more 
psychic mass. In this case the phase condensate also becomes more structured 
because the great amount of elementary psyches inside the condensate requires, by 
stability reasons, a better distribution of them. Thus, in the case of molecules with very 
large molecular masses (macromolecules) it is possible that their psychic masses 
already constitute the most organized shape of a Phase Condensate, called Bose-
Einstein Condensate4.  
 

                                                 
2 By this we mean not only materialization proper but also the movement of matter to realize its psychic 
content (including radiation).   
3 Ice and NaCl crystals are common examples of imprecisely-structured phase condensates. Lasers, super 
fluids, superconductors and magnets are examples of phase condensates more structured.   
4 Several authors have suggested the possibility of the Bose-Einstein condensate occurring in the brain, 
and that it might be the physical base of memory, although they have not been able to find a suitable 
mechanism to underpin such a hypothesis. Evidences of the existence of Bose-Einstein condensates in 
living tissues abound (Popp, F.A Experientia, Vol. 44, p.576-585; Inaba, H., New Scientist, May89, p.41; 
Rattermeyer, M and Popp, F. A. Naturwissenschaften, Vol.68, Nº5, p.577.)   
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         The fundamental characteristic of a Bose-Einstein condensate is, as we 
know, that the various parts making up the condensed system not only behave 
as a whole but also become a whole, i.e., in the psychic case, the various 
consciousnesses of the system become a single consciousness with psychic 
mass equal to the sum of the psychic masses of all the consciousness of the 
condensate. This obviously, increases the available knowledge in the system 
since it is proportional to the psychic mass of the consciousness. This unity 
confers an individual character to this type of consciousness. For this reason, 
from now on they will be called Individual Material Consciousness.  
          It derives from the above that most bodies do not possess individual 
material consciousness. In an iron rod, for instance, the cluster of elementary 
psyches in the iron molecules does not constitute Bose-Einstein condensate; 
therefore, the iron rod does not have an individual consciousness. Its 
consciousness is consequently, much more simple and constitutes just a phase 
condensate imprecisely structured made by the consciousness of the iron 
atoms.        
          The existence of consciousnesses in the atoms is revealed in the 
molecular formation, where atoms with strong mutual affinity (their 
consciousnesses) combine to form molecules. It is the case, for instance of the 
water molecules, in which two Hydrogen atoms join an Oxygen atom. Well, how 
come the combination between these atoms is always the same: the same 
grouping and the same invariable proportion? In the case of molecular 
combinations the phenomenon repeats itself. Thus, the chemical substances 
either mutually attract or repel themselves, carrying out specific motions for this 
reason. It is the so-called Chemical Affinity. This phenomenon certainly results 
from a specific interaction between the consciousnesses. From now on, it will 
be called Psychic Interaction.  
          Mutual Affinity is a dimensionless psychic quantity with which we are 
familiar and of which we have perfect understanding as to its meaning. The 
degree of Mutual Affinity, A , in the case of two consciousnesses, respectively 
described by e , must be correlated to  e  1ΨΨ 2ΨΨ 2

1ΨΨ 2
2ΨΨ 5. Only a simple 

algebraic form fills the requirements of interchange of the indices, the product  
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In the above expression, A  is due to the product  will be always 
positive. From equations (17) and (14) we get   
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5 Quantum Mechanics tells us that  does not have a physical interpretation nor a simple meaning and 
also it cannot be experimentally observed. However such restriction does not apply to  , which is 
known as density of probability and represents the probability of finding the body, described by the wave 
function , in the point x, y, z at the moment  t. A large value of  means a strong possibility to find 

the body, while a small value of  means a weak possibility to find the body.  
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         The psychic interaction can be described starting from the psychic mass 
because the psychic mass is the source of the psychic field. Basically, the 
psychic mass is gravitational mass, since )(imaginarygmm =Ψ . In this way, the 
equations of the gravitational interaction are also applied to the Psychic 
Interaction.  That is, we can use Einstein’s General Relativity equations, given 
by: 
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in order to describe the Psychic Interaction. In this case, the expression of the 
energy-momentum tensor, , must have the following form [11]:  k

iT
( )202 k
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i cT μμρΨ=

The psychic mass density, Ψρ , is a imaginary quantity. Thus, in order to 
homogenize the above equation it is necessary to put Ψρ  because, as we 
know, the module of an imaginary number is always real and positive. 
          Making on the transition to Classical Mechanics [12] one can verify that 
Eqs. (19) are reduced to:   

( )214 Ψ=ΔΦ ρπG
This is, therefore, the equation of the psychic field in nonrelativistic Mechanics.  
With respect to its form, it is similar to the equation of the gravitational field, with 
the difference that now, instead of the density of gravitational mass we have the 
density of psychic mass. Then, we can write the general solution of Eq. (21), in 
the following form: 
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This equation expresses, with nonrelativistic approximation, the potential of the 
psychic field of any distribution of psychic mass. 
          Particularly, for the potential of the field of only one particle with psychic 
mass , we get: 1Ψm
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Then the force produced by this field upon another particle with psychic mass 
is 2Ψm
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By comparing equations (24) and (18) we obtain  
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In the vectorial form the above equation is written as follows   
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Versor μ̂  has the direction of the line connecting the mass centers (psychic 
mass) of both particles and oriented from to .      1Ψm 2Ψm
          In general, we may distinguish and quantify two types of mutual affinity: 
positive and negative (aversion). The occurrence of the first type is synonym of 
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psychic attraction, (as in the case of the atoms in the water molecule) while the 
aversion is synonym of repulsion. In fact, Eq. (26) shows that the forces 

12ΨF
r

and 21ΨF
r

 are attractive, if A  is positive (expressing positive mutual affinity 
between the two psychic bodies), and repulsive if A   is negative (expressing 
negative mutual affinity between the two psychic bodies). Contrary to the 
interaction of the matter, where the opposites attract themselves here, the 
opposites repel themselves.  
          A method and device to obtain images of psychic bodies have been 
previously proposed [13]. By means of this device, whose operation is based on 
the gravitational interaction and the piezoelectric effect, it will be possible to 
observe psychic bodies.   
          Expression (18) can be rewritten in the following form: 
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The psychic masses and  are imaginary quantities. However, the product 
is a real quantity. One can then conclude from the previous expression 

that the degree of mutual affinity between two consciousnesses depends 
basically on the densities of their psychic masses, and that:    

1Ψm 2Ψm

21 ΨΨ mm .

 
1) If  and  then  (positive mutual affinity between them) 01 >Ψm 02 >Ψm 0>A
2) If  and  then  (positive mutual affinity between them) 01 <Ψm 02 <Ψm 0>A
3) If  and  then 01 >Ψm 02 <Ψm 0<A  (negative mutual affinity between them) 
4) If  and  then 01 <Ψm 02 >Ψm 0<A  (negative mutual affinity between them)  

 
In this relationship, such as occurs in the case of material particles (“virtual” 
transition of the electrons previously mentioned), the consciousnesses interact 
mutually, intertwining or not their wave functions.  When this happens, there 
occurs the so-called Phase Relationship according to quantum-mechanics 
concept. Otherwise a Trivial Relationship takes place. 
          The psychic forces such as the gravitational forces, must be very weak 
when we consider the interaction between two particles.  However, in spite of 
the subtleties, those forces stimulate the relationship of the consciousnesses 
with themselves and with the Universe (Eq.26).           
          From all the preceding, we perceive that Psychic Interaction – unified with 
matter interactions, constitutes a single Law which links things and beings 
together and, in a network of continuous relations and exchanges, governs the 
Universe both in its material and psychic aspects. We can also observe that in 
the interactions the same principle reappears always identical. This unity of 
principle is the most evident expression of monism in the Universe.   
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3. UNIFIED COSMOLOGY  
 
          In traditional Cosmology, the Universe arises from a great explosion 
where everything that exists would be initially concentrated in a minuscule 
particle with the size of a proton and with a gigantic mass equal to the mass of 
the Universe. However, the origin this tiny particle is not explained, nor is the 
reason for its critical volume.   
         This critical volume denotes knowledge of what would happen with the 
Universe starting from that initial condition, a fact that points towards the 
existence of a Creator.  
         It was shown that a wave function may collapse and, at this moment, all 
the possibilities that it describes are suddenly expressed in reality. This means 
that, through this process, particles can be suddenly materialized. This is a 
materialization process which can explain the materialization of the Universe. 
That is, the Primordial Universe would have arisen at the exact moment in 
which the Primordial Wave Function collapsed (Initial Instant) realizing the 
content of the psychic form generated at the consciousness of the Creator when 
He thought to create the Universe.  
          The psychic form described by this primordial wave function must have 
been generated in a consciousness with a psychic mass much greater than that 
needed to materialize the Universe (material and psychic).  
          This giant consciousness, in its turn, would not only be the greatest of all 
consciousnesses in the Universe but also the substratum of everything that 
exists and, obviously, everything that exists would be entirely contained within 
it, including all the spacetime. 
          Based on General Theory of Relativity and recent cosmological 
observations, it is known today that the Universe occupies a space of positive 
curvature. This space, as we known, is “closed in itself”, its volume is finite but, 
clearly understood, the space has no frontiers, it is unlimited. Thus, if the 
consciousness we refer to contains all the space, its volume is necessarily 
infinite, consequently having an infinite psychic mass. 
          This means that It contains all the existing psychic mass and, therefore, 
any other consciousness that may exist will contained in It. Hence, we may 
conclude that It is the Supreme Consciousness and that there no other equal to 
It: It is unique.  
          The manifestation of the knowledge or auto-accessible knowledge in a 
consciousness should be related to its quantity of psychic mass. In the 
Supreme Consciousness, whose psychic mass is infinite, the manifestation of 
the knowledge is total, and as such, necessarily, It should be omniscient. In the 
elementary psyche ( )( )minΨm  most of the knowledge should be in latent state. 
Being omniscient, the Supreme Conscience knows evidently, how to formulate 
well-defined mental images and with sufficiently psychic masses in order to 
materialize their contents (Materialization Condition). Consequently, It can 
materialize everything which It wants (Omnipotence).  
          Since the Supreme Consciousness occupies all the space, we can 
conclude that It cannot be displaced by another consciousness, not even by 
Itself. Therefore, the Supreme Consciousness is immovable.  
          As Augustine says (Gen. Ad lit viii, 20), "The Creator Spirit moves Himself 
neither by time, nor by place."  
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          Thomas Aquinas also had already considered Creator's immobility as 
necessary:  
“From this we infer that it is necessary that the God that moves everything is 
immovable.” (Summa Theologica). 
          On the other hand, since the Supreme Consciousness contains all the 
space-time, It should contain obviously, all the time. More explicit, for the 
Supreme Consciousness, past, present and future are an eternal present, and 
the time does not flow as it flows for us.  
            Within this framework, when we talk about the Creation of the Universe, 
the use of the verb “to create” means that something that was not came into 
being, thus presupposing the concept of time flow. For the Supreme 
Consciousness, however, the instant of Creation is mixed up with all other 
times, consequently there being no “before” or “after” the Creation and, thus, 
the following questions like “What did the Supreme Consciousness do before 
Creation?  
          We can also infer from the above that the existence of the Supreme 
Consciousness has no defined limit (beginning and end), which confers upon It 
the unique characteristic of uncreated and eternal. 
          Being eternal, Its wave function SCΨ  shall never collapse. On the other 
hand, for having an infinite psychic mass, the value of SCΨ  will always be infinite 
and, hence, in agreement with Eq. (11), the Supreme Consciousness is 
simultaneously everywhere, that is, It is omnipresent.  
          All these characteristics of the Supreme Consciousness (infinite, unique, 
uncreated, eternal, omnipresent, omniscient and omnipotent) coincide with 
those traditionally ascribed to God by most religions.  
          The option of the Supreme Consciousness to materialize the primordial 
Universe into a critical volume denotes the knowledge of what was would 
happen in the Universe starting from that initial condition. Therefore, It knew 
how the Universe would behave under already existing laws. Consequently, the 
laws were not created for the Universe and, hence, are not “Nature’s laws” or 
“laws placed on Nature by God”, as written by Descartes. They already existed 
as an intrinsic part of the Supreme Consciousness; Thomas Aquinas had a very 
clear understanding about this. He talks about the Eternal Law  “…which exists 
in God’s mind and governs the whole Universe”.   
          The Supreme Consciousness had all freedom to choose the initial 
conditions of the Universe, but opted for the concentration in a critical volume 
so that the evolution of the Universe would proceed in the most convenient form 
for the purpose It had in mind and in accordance with the laws inherent in Its 
own nature. This reasoning then answers Einstein’s famous question: “What 
level of choice would God have had when building the Universe?” 
          Apparently, Newton was the first one to notice the Divine option. In his 
book Optiks, he gives us a perfect view of how he imagined the creation of the 
Universe: 
“ It seems possible to me that God, in the beginning, gave form to matter in 
solid, compacted particles[…] in the best manner possible to contribute to the 
purpose He had in mind…”  
          With what purpose did the Supreme Consciousness create the Universe? 
This question seems to be difficult to answer. Nevertheless, if we admit the 
Supreme Consciousness’s primordial desire to procreate, i.e., to generate 
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individual consciousnesses from Itself so that the latter could evolve and 
manifest Its same creating attributes, then we can infer that, in order for them to 
evolve, such consciousness would need a Universe, and this might have been 
the main reason for its creation. Therefore, the origin of the Universe would be 
related to the generation of said consciousness and, consequently, the 
materialization of the primordial Universe must have taken place at the same 
epoch when the Supreme Consciousness decided to individualize the 
postulated consciousness, hereinafter called Primordial Consciousness. 
          For having been directly individualized from the Supreme Consciousness, 
the primordial consciousness certainly contained in themselves, although in a 
latent state, all the possibilities of the Supreme Consciousness, including the 
germ of independent will, which enables original starting points to be 
established. However, in spite of the similarity to Supreme Consciousness, the 
primordial consciousness could not have the understanding of themselves. This 
self-understanding only arises with the creative mental state that such 
consciousnesses can only reach by evolution.  
          Thus, in the first evolutionary period, the primordial consciousness must 
have remained in total unconscious state, this being then the beginning of an 
evolutionary pilgrimage from unconsciousness to superconsciousness.  
          The evolution of the primordial consciousness in this unconsciousness 
period takes place basically through psychic relationship among them 
(superposition of psychic wave functions, having or not intertwining). Thus, the 
speed at which they evolved was determined by what they obtained in these 
relationships.  
         After the origin of the first planets, some of them came to develop 
favorable conditions for the appearance of macromolecules. These 
macromolecules, as we have shown, may have a special type of consciousness 
formed by a Bose-Einstein condensate (Individual Material Consciousness). In 
this case, since the molecular masses of the macromolecules are very large, 
they will have individual material consciousness of large psychic mass and, 
therefore, access to a considerable amount of information in its own 
consciousness. Consequently, macromolecules with individual material 
consciousness are potentially very capable and some certainly already can 
carry out autonomous motions, thus being considered as “living” entities.  
          However, if we decompose one of these molecules so as to destroy its 
individual consciousness, its parts will no longer have access to the information 
which “instructed” said molecule and, hence, will not be able to carry out the 
autonomous motions it previously did. Thus, the “life” of the molecule 
disappears – as we can see, Delbrück’s Paradox is then solved6.    
          The appearance of “living” molecules in a planet marks the beginning of 
the most important evolutionary stage for the psyche of matter, for it is from the 
combination of these molecules that there appear living beings with individual 
material consciousness with even larger psychic masses.   
          Biologists have shown that all living organisms existing on Earth come 
from two types of molecules – aminoacids and nucleotides – which make up the 
fundamental building blocks of living beings. That is, the nucleotides and 
                                                 
6 This paradox ascribed to Max Delbrück (Delbrück, Max., (1978) Mind from Matter?  American Scholar, 
47.  pp.339-53.) remained unsolved and was posed as follows: How come the same matter studied by 
Physics, when incorporated into a living organism, assumes an unexpected behavior, although not 
contradicting physical laws?   

175



 12

aminoacids are identical in all living beings, whether they are bacteria, mollusks 
or men. There are twenty different species of aminoacids and five of 
nucleotides.  
          In 1952, Stanley Miller and Harold Urey proved that aminoacids could be 
produced from inert chemical products present in the atmosphere and oceans in 
the first years of existence of the Earth. Later, in 1962, nucleotides were created 
in laboratory under similar conditions. Thus, it was proved that the molecular 
units making up the living beings could have formed during the Earth’s primitive 
history. 
          Therefore, we can imagine what happened from the moment said 
molecules appeared. The concentration of aminoacids and nucleotides in the 
oceans gradually increased. After a long period of time, when the amount of 
nucleotides was already large enough, they began to group themselves by 
mutual psychic attraction, forming the molecules that in the future will become 
DNA molecules.    
          When the molecular masses of these molecules became large enough, 
the distribution of elementary psyches in their consciousnesses took the most 
orderly possible form of phase condensate (Bose-Einstein condensate) and 
such consciousnesses became the individual material consciousness. 
          Since the psychic mass of the consciousnesses of these molecules is 
very large (as compared with the psychic mass of the atoms), the amount of 
self-accessible knowledge became considerable in such consciousnesses and 
thus, they became apt to instruct the joining of aminoacids in the formation of 
the first proteins (origin of the Genetic Code). Consequently, the DNA’s 
capability to serve as guide for the joining of aminoacids in the formation of 
proteins is fundamentally a result of their psychism.  
          In the psychic of DNA molecules, the formation of proteins certainly had a 
definite objective: the construction of cells.  
          During the cellular construction, the most important function played by the 
consciousnesses of the DNA molecules may have been that of organizing the 
distribution of the new molecules incorporated to the system so that the 
consciousnesses of these molecules jointly formed with the consciousness of 
the system a Bose-Einstein condensate. In this manner, more knowledge would 
be available to the system and, after the cell is completed, the latter would also 
have an individual material consciousness.  
          Afterwards, under the action of psychic interaction, the cells began to 
group themselves according to different degrees of positive mutual affinity, in an 
organized manner so that the distribution of their consciousnesses would also 
form Bose-Einstein condensates.  Hence, collective cell units began to appear 
with individual consciousnesses of larger psychic masses and, therefore, with 
access to more knowledge. With greater knowledge available, these groups of 
cells began to perform specialized functions to obtain food, assimilation, etc. 
That is when the first multi-celled beings appeared.  
          Upon forming the tissues, the cells gather structurally together in an 
organized manner. Thus, the tissues and, hence, the organs and the organisms 
themselves also possess individual material consciousnesses.  
          The existence of the material consciousness of the organisms is proved 
in a well-known experiment by Karl Lashley, a pioneer in neurophysiology. 
          Lashley initially taught guinea pigs to run through a maze, an ability they 
remember and keep in their memories in the same way as we acquire new 
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skills. He then systematically removed small portions of the brain tissue of said 
guinea pigs. He thought that, if the guinea pigs still remembered how to run 
through the maze, the memory centers would still be intact.  
          Little by little he removed the brain mass; the guinea pigs, curiously 
enough, kept remembering how to run through the maze. Finally, with more 
than90% of their cortex removed, the guinea pigs still kept remembering how to 
run through the maze. Well, as we have seen, the consciousness of an 
organism is formed by the concretion of all its cellular consciousnesses. 
Therefore, the removal of a portion of the organism cells does not make it 
disappear. Their cells, or better saying, the consciousnesses of their cells 
contribute to the formation of the consciousness of the organism just as the 
others, and it is exactly due to this that, even when we remove almost all of the 
guinea pigs’ cortex, they were still able to remember from the memories of their 
individual material consciousnesses. In this manner, what Lashley’s experiment 
proved was precisely the existence of individual material consciousnesses in 
the guinea pigs.   
  Another proof of the existence of the individual material 
consciousnesses in organisms is given by the regeneration phenomenon, so 
frequent in animals of simple structure: sponges, isolated coelenterates, worms 
of various groups, mollusks, echinoderms and tunicates. The arthropods 
regenerate their pods. Lizards may regenerate only their tail after autoctomy. 
Some starfish may regenerate so easily that a simple detached arm may, for 
example, give origin to a wholly new animal.   
          The organization of the psychic parts in the composition of an organism’s 
individual material consciousness is directly related to the organization of the 
material parts of the organism, as we have already seen. Thus, due to this 
interrelationship between body and consciousness, any disturbance of a 
material (physiological) nature in the body of the being will affect its individual 
material consciousness, and any psychic disturbance imposed upon its 
consciousness affects the physiology of its body.  
 When a consciousness is strongly affected to the extent of unmaking the 
Bose-Einstein’s condensate, which gives it the status of individual 
consciousness, there also occurs the simultaneous disappearance of the 
knowledge made accessible by said condensation. Therefore, when a cell’s 
consciousness no longer constitutes a Bose-Einstein condensate, there is also 
the simultaneous disappearance of the knowledge that instructs and maintains 
the cellular metabolism. Consequently, the cell no longer functions thus 
initiating its decomposition (molecular disaggregation). 
          Similarly, when the consciousness of an animal (or plant) no longer 
constitutes a Bose-Einstein condensate, the knowledge that instructs and 
maintains its body functioning also disappears, and it dies. In this process, after 
the unmaking of the being’s individual consciousness, there follows the 
unmaking of the individual consciousnesses of the organs; next will be the 
consciousnesses of their own cells which no longer exit. At the end there will 
remain the isolated psyches of the molecules and atoms. Death, indeed, 
destroys nothing, neither what makes up matter nor what makes up psyche.  
 As we have seen, all the information available in the consciousnesses of 
the beings is also accessible by the consciousnesses of their organs up to their 
molecules’. Thus, when an individual undergoes a certain experience, the 
information concerning it not only is recorded somewhere in this consciousness 
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but also pervades all the individual consciousnesses that make up its total 
consciousness. Consequently, psychic disturbances imposed to a being reflect 
up to the level of their individual molecular consciousnesses, perhaps even 
structurally affecting said molecules, due to the interrelationship between body 
and consciousness already mentioned here.  
          Therefore, one can expect that there may occur modifications in the 
sequences of nucleotides of DNA molecules when the psychism of the 
organism to which they are incorporated is sufficiently affected.  
          It is known that such modifications in the structure of DNA molecules may 
also occur because of the chemical products in the blood stream ( as in the 
case of the mustard gas used in chemical warface) or by the action of radiation 
sufficiently energetic.  
          Modifications in the sequences of nucleotides in DNA molecules are 
called mutations. Mutations as we know, determine hereditary variations which 
make up the basis of Darwin’s theory of evolution.  
 There may occur “favorable” and unfavorable” mutation to the individuals; 
the former enhances the individuals’ possibility of survival, whereas the latter 
decrease such possibility.    
 The theory of evolution is established as a consequence of individuals’ 
efforts to survive in the environment where they live. This means that their 
descendants may become different from their ancestors. This is the mechanism 
that leads to the frequent appearance of new species. Darwin believed that the 
mutation process was slow and gradual. Nevertheless, it is known today that 
this is not the general rule, for there are evidences of the appearance of new 
species in a relatively short period of time [14]. We also know that the 
characteristics are transmitted from parents to offsprings by means of genes 
and that the recombination of the parents’ genes, when genetic instructions are 
transmitted by such genes. 
          However, it was shown that the genetic instructions are basically 
associated with the psychism of DNA molecules. Consequently, the genes 
transmit not only physiological but also psychic differences. 
          Thus, as a consequence of genetic transmission, besides the great 
physiological difference between individuals of the same species, there is also a 
great psychic dissimilarity.  
          Such psychic dissimilarity associated with the progressive enhancement 
of the individual’s psychic quantities may have given rise, in immemorial time, to 
a variety of individuals (most probably among anthropoid primates) which 
unconsciously established a positive mutual affinity with primordial 
consciousnesses must have been attracted to the Earth. Thus, the relationship 
established among them and the consciousnesses of said individuals is 
enhanced.  
          In the course of evolutionary transformation, there was a time when the 
fetuses of said variety already presented such a high degree of mutual affinity 
with the primordial consciousnesses attracted to the Earth that, during 
pregnancy, the incorporation of primordial consciousnesses may have occurred 
in said fetuses.   
          In spite of absolute psychic mass of the fetus’s material consciousness 
being much smaller than that of the mother’s consciousness, the degree of 
positive mutual affinity between the fetus’s consciousness and the primordial 
consciousness that is going to be incorporated is much greater than that 
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between the latter and the mother’s, which makes the psychic attraction 
between the fetus’s consciousness and primordial consciousness much 
stronger than the attraction between the latter and the mother’s. That is the 
reason why primordial consciousness incorporates the fetus. Thus, when these 
new individuals are born, they bring along, besides their individual material 
consciousness, an individualized consciousness of the Supreme 
Consciousness. This is how the first hominids were born.  
          Having been directly individualized from Supreme Consciousness, the 
primordial consciousnesses constitutes as perfect individualities and not as 
phase condensates as the consciousnesses of matter. In this manner, they do 
not dissociate upon the death of those that incorporated them. Afterwards, upon 
the action of psychic attraction, they were again able to incorporate into other 
fetuses to proceed with their evolution.  
          These consciousnesses (hereinafter called human consciousness) 
constitutes individualities and, therefore, the larger their psychic mass the more 
available knowledge they will have and, consequently, greater ability to evolve.  
 Just as the human race evolves biologically, human consciousnesses 
have also been evolving. When they are incorporated, the difficulties of the 
material world provide them with more and better opportunities to acquire 
psychic mass (later on we will see how said consciousnesses may gain or lose 
psychic mass). That is why they need to perform successive reincorporations. 
Each reincorporation arises as a new opportunity for said consciousnesses to 
increase their psychic mass and thus evolve.  
          The belief in the reincarnation is millenary and well known, although it has 
not yet been scientifically recognized, due to its antecedent probability being 
very small. In other words, there is small amount of data contributing to its 
confirmation. This, however, does not mean that the phenomenon is not true, 
but only that there is the need for a considerable amount of experiments to 
establish a significant degree of antecedent probability.  
  The rational acceptance of reincarnation entails deep modifications in 
the general philosophy of the human being. For instance, it frees him from 
negative feelings, such as nationalistic or racial prejudices and other response 
patterns based on the naive conception that we are simply what we appear to 
be.  
          Darwin’s lucid perception upon affirming that not only the individual’s 
corporeal qualities but also his psychic qualities tend to improve made implicit in 
his “natural selection” one of the most important rules of evolution: the psychic 
selection, which basically consists in the survival of the most apt 
consciousnesses. Psychic aptitude means, in the case of human 
consciousnesses, mental quality, i.e., quality of thinking.   
 Further on, we will see that the human consciousnesses may gain or lose 
psychic mass from the Supreme consciousness, respectively due to the mode 
of resonance (quality) of their thoughts. This means that the consciousnesses 
that cultivate a greater amount of bad-quality thoughts will have a lesser chance 
of psychic survival than the others. A human consciousness that permanently 
cultivates bad-quality thoughts progressively loses psychic mass and may even 
be extinguished.   
          With the progressive disappearance of psychically less apt 
consciousnesses, it will be increasingly easy for the more apt consciousnesses 
to increase their psychic masses during reincorporation periods. There will be a 
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time when psychic selection will have produced consciousnesses of large 
psychic mass and, therefore, highly evolved. It may happen that such time will 
precede the critical time from which material life will no longer be possible in the 
Universe.  
  
4. INTERACTION OF HUMAN CONSCIOUSNESSES   
 
          The thought originated in a consciousness (static thought) presupposes 
the individualization of a quantum of psychic mass ΨΔm  in the very 
consciousness where the thought originated. Consequently, the wave function 

 associated with this psychic body must collapse after a time intervalΨΨ tΔ , 
expressing in the space-time its psychic content when it contains sufficiently 
psychic mass for that, or otherwise transforming itself in radiation (psychic 
radiation). In both cases, there is also production of “virtual” photons (“virtual’ 
psychic radiation) to convey the psychic interaction.  
          According to the Uncertainty Principle, “virtual” quanta cannot be 
observed experimentally. However, since they are interaction quanta, their 
effects may be verified in the very particles or bodies subjected to the 
interactions.  
 Obviously, only one specific type of interaction occurs between two 
particles if each one absorbs the quanta of said interaction emitted by the other; 
otherwise, the interaction will be null. Thus, the null interaction between psychic 
bodies particularly means that there is no mutual absorption of the “virtual” 
psychic photons (psychic interaction quanta) emitted by them. That is, the 
emission spectrum of each one of them does not coincide with the absorption 
spectrum of the other.  
          By analogy with material bodies, whose emission spectra are, as we 
know, identical with the absorption ones, also the psychic bodies must absorb 
within the spectrum they emit. Specifically, in the case of human 
consciousness, their thoughts cause them to become emitters of psychic 
radiation in certain frequency spectra and, consequently, receivers in the same 
spectra. Thus, when a human consciousness, by its thoughts, is receptive 
coming from a certain thought, said radiation will be absorbed by the 
consciousness (resonance absorption). Under these circumstances, the 
radiation absorbed must stimulate – through the Resonance Principle – said 
consciousness to emit in the same spectrum, just as it happens with matter. 
          Nevertheless, in order for that emission to occur in a human 
consciousness, it must be preceded by the individualization of thoughts identical 
with that which originated the radiation absorbed because obviously only 
identical thoughts will be able to reproduce, when they collapse, the spectrum of 
“virtual” psychic radiations absorbed.  
          These induced thoughts – such as the thoughts of consciousnesses 
themselves – must remain individualized for a period of time tΔ (lifetime of the 
thought) after which its wave function will collapse, thus producing the “virtual” 
psychic radiation in the same spectrum of frequencies absorbed.  
          The Supreme Consciousness, just as the other consciousnesses, has Its 
own spectrum of absorption determined by Its thoughts – which make up the 
standard of a good-quality thought is hereby established. That is, they are 
resonant thoughts in Supreme Consciousness. Thus, only thoughts of this kind, 
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produced in human consciousnesses, may induce the individualization of similar 
thoughts in Supreme Consciousness.  
          In this context, a system of judgment is established in which the good and 
the evil are psychic values, with their origin in free thought. The good is related 
to the good-quality thoughts, which are thoughts resonant in Supreme 
Consciousness. The evil, in turn, is related to the bad-quality thoughts, non-
resonant in the Supreme Consciousness.  
          Consequently, the moral derived thereof results from the Law itself, 
inherent in the Supreme Consciousness and, therefore, this psychic moral must 
be the fundamental moral. Thus, fundamental ethics is neither biological nor 
located in the aggressive action, as thought by Nietzsche. It is psychic and 
located in the good-quality thoughts. It has a theological basis and in it the 
creation of the Universe by a pre-existing God is of an essential nature, 
opposed, for instance, to Spinoza’s “geometrical ethics”, which eliminated the 
ideas of the Creation of the Universe by a pre-existing God the main 
underpinning of Christian theology and philosophy. However, it is very close to 
Aristotle’s ethics, to the extent that, from it, we understand that we are what we 
repeatedly do (think) and that excellence is not an act, but a habit (Ethics, II, 4). 
According to Aristotle: ‘” the goodness of a man is a work of the soul towards 
excellence in a complete lifetime: … it is not a day or a short period that makes 
a man fortunate and happy. “ (Ibid, I, 7). 
          The “virtual” psychic radiation coming from a thought may induce several 
similar thoughts in the consciousness absorbing it, because each photon of 
radiation absorbed carries in itself the electromagnetic expression of the 
thought which produced it and, consequently, each one of them stimulates the 
individualization of a similar thought. However, the amount of thoughts induced 
is, of course, limited by the amount of psychic mass of the consciousness 
proper.  
          In the specific case of the Supreme Consciousness, the “virtual” psychic 
radiation coming from a good-quality thought must induce many similar 
thoughts. On the other hand, since Supreme Consciousness involves human 
consciousness the induced thoughts appear in the surroundings of the very 
consciousness which induced them. These thoughts are then strongly attracted 
by said consciousness and fuse therewith, for just as the thoughts generated in 
a consciousness have a high degree of positive mutual affinity with it, they will 
also have the thoughts induced by it.  
          The fusion of these thoughts in the consciousness obviously determines 
an increase in its psychic mass. We then conclude that the cultivation of good-
quality thoughts is highly beneficial to the individual. On the contrary, the 
cultivation of bad-quality thoughts makes consciousness lose psychic mass.  
          When bad-quality thoughts are generated in a consciousness, they do not 
induce identical thoughts in Supreme Consciousness, because the absorption 
spectrum of Supreme Consciousness excludes psychic radiations coming from 
bad-quality thoughts. Thus, such radiation directs itself to other 
consciousnesses; however, it will only induce identical thoughts in those that 
are receptive in the same frequency spectrum. When this happens and right 
after the wave functions corresponding to these induced thoughts collapse and 
materialize said thoughts or changing them into radiation, the receptive 
consciousness will lose psychic mass, similarly to what happens in the 
consciousness which first produced the thought. Consequently, both the 
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consciousness which gave rise to the bad-quality thought and those receptive to 
the psychic radiations coming from this type of thoughts will lose psychic mass. 
          We must observe, however, that our thoughts are not limited only to 
harming or benefiting ourselves, since they also can, as we have already seen, 
induce similar thoughts in other consciousnesses, thus affecting them. In this 
case, it is important to observe that the psychic radiation produced by the 
induced thoughts may return to the consciousness which initially produced the 
bad-quality thought, inducing other similar thoughts in it, which evidently cause 
more loss of psychic mass in said consciousness.    
          The fact of our thoughts not being restricted to influencing ourselves is 
highly relevant because it leads us to understand we have a great responsibility 
towards the others as regards what we think.  
          Let us now approach the intensity of thoughts. If two thoughts have the 
same psychic form and equal psychic masses, they have the same psychic 
density and, consequently, the same intensity, from the psychic viewpoint. 
However, if one of them has more psychic mass than the other, it will evidently 
have a larger psychic density and, thus, will be more intense.  
          The same thought repeated with different intensities in a consciousness – 
in a time period much shorter than the lifetime of thought – has its psychic mass 
increased due to the fusion of the psychic masses corresponding to each 
repetition. The fusion is caused by a strong psychic attraction between them, 
because the inertial thought and the repeated ones have high degree of positive 
mutual affinity. 
          It is then possible by this process that the thought may appear with 
enough psychic mass to materialize when its wave function collapses. 
          If the process is jointly shared with other consciousnesses, the thoughts 
in these consciousnesses evidently correspond to different dynamics states in 
the same thought. Thus, if , 1ΨΨ 2ΨΨ ,..., nΨΨ  refer to the different dynamic 
states that the same thought may assume, then its general dynamic state, 
according to the superposition principle, may be described by a single wave 
function   , given by:   ΨΨ

nnccc ΨΨΨΨ Ψ++Ψ+Ψ=Ψ ...2211

          Therefore, everything happens as if there were only a single thought 
described by , with psychic mass determined by the set of psychic masses 
of all the similar thoughts repeated in the various consciousnesses. In this 
manner, it is possible that in this process the thought materializes even faster 
than in the case of a single consciousness.  

ΨΨ

          It was shown that the consciousnesses may increase their psychic 
masses by cultivating good-quality thoughts and avoiding the bad-quality 
thoughts ones. However, both the cultivation of good thoughts and the ability to 
instantly perceive nature in our thoughts to quickly repel the bad-quality 
thoughts result in a slow and difficult process. 
          The fact of intense enough mental images being capable of materializing 
suggests that we must be careful with mental images of fear. Thus more than 
anything else, it is imperative to avoid their repetition in our consciousnesses, 
because at each repetition they acquire more psychic mass.  
          Great are the possibilities encompassed in the consciousnesses, just as 
many are the effects of psychic interaction. At cellular level, the intervention of 
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psychic interaction in the formation of the embryo’s organs is particularly 
interesting.                
 Despite the recent advances in Embryology, embryologists cannot 
understand how the cells of the internal cellular mass  7 migrate to defined 
places in the embryo in order to form the organs of the future child. 
           We will show that this is a typical biological phenomenon which is 
fundamentally derived from the psychic interaction between the cells’ 
consciousnesses.  
           Just as the consciousnesses of the children have a high degree of 
positive mutual affinity with the consciousnesses of their parents, and among 
themselves (principle of familiar formation), the embryo cells, by having 
originated from cellular duplication, have a high degree of positive mutual 
affinity. The embryo cells result, as we know, from the cellular duplication of a 
single cell containing the paternal and maternal genes and, hence, have a high 
degree of positive mutual affinity. 
           Thus, under the action of psychic interaction the cells of the internal 
cellular mass start gathering into small groups, according to the different 
degrees of mutual affinity. 
          When there is a positive mutual affinity between two consciousnesses 
there occurs the intertwining between their wave functions, and a Phase 
Relationship is established among them. Consequently, since the degree of 
positive mutual affinity among the embryo cells is high, also the relationship 
among them will be intense, and it is exactly this what enables the construction 
of the organs of the future child. In other words, when a cell is attracted by 
certain group in the embryo, it is through the cell-group relationship that 
determines where the cell is to aggregate to the group. In this manner, each cell 
finds its correct place in the embryo; that is why observers frequently say that, 
”the cells appear to know where to go”, when experimentally observed.    
          The cells of the internal cellular mass are capable of originating any 
organ, and are hence called totipotents; thus, the organs begin to appear. In the 
endoderm, there appear the urinary organs, the respiratory system, and part of 
the digestive system; in the mesoderm are formed the muscles, bones, 
cartilages, blood, vessels, heart, kidneys; in the ectoderm there appear the skin, 
the nervous system, etc. 
          Thus, it is the mutual affinity among the consciousnesses of the cells that 
determines the formation of the body organs and keeps their own physical 
integrity. For this reason, every body rejects cells from other bodies, unless the 
latter have positive mutual affinity with their own cells. The higher the degree of 
cellular positive mutual affinity, the faster the integration of the transplanted 
cells and, therefore, the less problematic the transplant. In the case of cells from 
identical twins, this integration takes place practically with no problems, since 
said degree of mutual affinity is very high.  

                                                 
7 When a spermatozoon penetrates the ovum, an egg is formed. Roughly twelve to 
fourteen hours later, the egg divides into two identical cells. This is the beginning of the 
phase where the embryo is called morula. Six days later, in the blastula phase, the 
external cells fix the embryo to the uterus. The cells inside the blastula remain equal to 
each other and are known as internal cellular mass. 
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          In eight weeks of life, all organs are practically formed in the embryo. 
From there on, it begins to be called fetus.  
          The embryo’s material individual consciousness is formed by the 
consciousnesses of its cells united in a Bose-Einstein condensate. As more 
cells become incorporated into the embryo, its material consciousness acquires 
more psychic mass. This means that this type of consciousness will be greater 
in the fetus than in the embryo and even greater in the child.  
          Thus, the psychic mass of the mother-fetus consciousness progressively 
increases during pregnancy, consequently increasing the psychic attraction 
between this consciousness and that new one about to incorporate. In normal 
pregnancies, this psychic attraction also increases due to the habitual increase 
in the degree of positive mutual affinity between said consciousnesses.  
          Since the embryo's consciousness has greater degree of positive mutual 
affinity with the consciousness that is going to incorporate, then the embryo's 
consciousness becomes the center of psychic attraction to where the human 
consciousness destined to the fetus will go.  
          When the psychic attraction becomes intense enough, human 
consciousness penetrates the mother-fetus consciousness, forming with it a 
new Bose–Einstein condensate. From that instant on, the fetus begins to have 
two consciousnesses: the individual material one and the human consciousness 
attracted to it.  
          It easy to see that the psychic attraction upon this human consciousness 
tends to continue, being progressively compressed until effectively incorporating 
the fetus. When this takes place, it will be ready to be born. 
          It is probably due to this psychic compression process that the 
incorporated consciousness suffers amnesia of its preceding history. Upon 
death, after the psychic decompression that arises from the definitive 
disincorporation of the consciousness, the preceding memory must return.  
          It was shown that particles of matter perform transitions to the imaginary 
space-time when their gravitational masses reach the gravitational mass 
ranging between iM1590.+  to iM1590.−  [7]. Under these circumstances, the 
total energy of the particle becomes imaginary and consequently it disappears 
from our ordinary space-time. Since imaginary mass is equal to psychic mass 
we can infer that the particle makes a transition to the psychic space-time.  
          The consciousnesses are in the psychic space-time. Therefore, if material 
bodies can become psychic bodies and to interact with others psychic bodies in 
this space-time, then they reach a new part of the Universe where the 
consciousnesses live and from where they come in order to incorporate the 
human fetus, and to where they should return, after the death of the material 
bodies. Consequently, the transition to the psychic space-time is a door for us 
to visit the spiritual Universe.   
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There is an electromagnetic factor of correlation between gravitational mass and inertial mass, 
which in specific electromagnetic conditions, can be reduced, made negative and increased in 
numerical value. This means that gravitational forces can be reduced, inverted and intensified 
by means of electromagnetic fields. Such control of the gravitational interaction can have a lot 
of practical applications. For example, a new concept of spacecraft and aerospace flight arises 
from the possibility of the electromagnetic control of the gravitational mass. The novel 
spacecraft called Gravitational Spacecraft possibly will change the paradigm of space flight 
and transportation in general. Here, its operation principles and flight possibilities, it will be 
described. Also it will be shown that other devices based on gravity control, such as the 
Gravitational Motor and the Quantum Transceivers, can be used in the spacecraft, 
respectively, for Energy Generation and Telecommunications.  
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1. Introduction        
           
          The discovery of the correlation 
between gravitational mass and inertial 
mass [1] has shown that the gravity 
can be reduced, nullified and inverted. 
Starting from this discovery several 
ways were proposed in order to obtain 
experimentally the local gravity 
control [2]. Consequently, new 
concepts of spacecraft and aerospace 
flight have arisen. This novel 
spacecraft, called Gravitational 
Spacecraft, can be equipped with other 
devices also based on gravity control, 
such as the Gravitational Motor and 
the Quantum Transceiver that can be 
used, respectively, for energy 
generation and telecommunications.  
Based on the theoretical background 
which led to the gravity control, the 
operation principles of the 
Gravitational Spacecraft and of the 
devices above mentioned, will be 
described in this work.         
                      
2. Gravitational Shielding 
 
         The contemporary greatest 
challenge of the Theoretical Physics 
was to prove that, Gravity is a 
quantum phenomenon. Since the 
General Relativity describes gravity as 
related to the curvature of the space-
time then, the quantization of the 
gravity implies the quantization of the 
proper space-time. Until the end of the 
century XX, several attempts to 
quantify gravity were accomplished. 
However, all of them resulted fruitless 
[3, 4].  
 
 
 

 
 
          In the beginning of this century, 
it has been clearly noticed that there 
was something unsatisfactory about 
the whole notion of quantization and 
that the quantization process had many 
ambiguities. Then, a new approach has 
been proposed starting from the 
generalization of the action function*.  
The result has been the derivation of a 
theoretical background, which finally 
led to the so-sought quantization of the 
gravity and of the space-time. 
Published under the title: 
“Mathematical Foundations of the 
Relativistic Theory of Quantum 
Gravity”†, this theory predicts a 
consistent unification of Gravity with 
Electromagnetism.  It shows that the 
strong equivalence principle is 
reaffirmed and, consequently 
Einstein’s equations are preserved.  In 
fact, Einstein’s equations can be 
deduced directly from the Relativistic 
Theory of Quantum Gravity.   This 
shows, therefore, that the General 
Relativity is a particularization of this 
new theory, just as the Newton’s 
theory is a particular case from the 
General Relativity. Besides, it was 
deduced from the new theory an 
important correlation between the 
gravitational mass and the inertial 
mass, which shows that the 
gravitational mass of a particle can be 
decreased and even made negative, 
independently of its inertial mass, i.e., 
while the gravitational mass is 
                                           
* The formulation of the action in Classical Mechanics 
extends to the Quantum Mechanics and it has been the 
basis for the development of the Strings Theory.   
† http://arxiv.org/abs/physics/0212033  
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progressively reduced, the inertial 
mass does not vary. This is highly 
relevant because it means that the 
weight of a body can also be reduced 
and even inverted in certain 
circumstances, since Newton’s gravity 
law defines the weight   of a body as 
the product of its gravitational mass 

 by the local gravity acceleration , 
i.e.,  

P

gm g

 
( )1gmP g=

 
       It arises from the mentioned law 
that the gravity acceleration (or simply 
the gravity) produced by a body with 
gravitational mass is given by gM

 

( )22r
GM

g g=

 
        The physical property of mass 
has two distinct aspects: gravitational 
mass mg and inertial mass mi. The 
gravitational mass produces and 
responds to gravitational fields. It 
supplies the mass factors in Newton's 
famous inverse-square law of 
gravity ( )2rmGMF gg= . The inertial 
mass is the mass factor in Newton's 
2nd Law of Motion . These 
two masses are not equivalent but 
correlated by means of the following 
factor [1]: 

( amF i= )
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Where  is the rest inertial mass and 

 is the variation in the particle’s 

kinetic momentum;  is the speed of 
light.  

0im
pΔ

c

          This equation shows that only 
for 0=Δp  the gravitational mass is 
equal to the inertial mass. Instances in 
which pΔ  is produced by 
electromagnetic radiation, Eq. (3) can 
be rewritten as follows:   
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Where  is the refraction index of the 
particle;  is the power density of the 
electromagnetic radiation absorbed by 
the particle; and 

rn
D

ρ  its density of 
inertial mass.   
          It was shown [1] that there is an 
additional effect of gravitational 
shielding produced by a substance 
whose gravitational mass was reduced 
or made negative. This effect shows 
that just above the substance the 
gravity acceleration  will be reduced 
at the same proportion

1g

0ig mm=χ , 
i.e., , (  is the gravity 
acceleration bellow the substance).            

gg χ=1 g

          Equation (4) shows, for 
example, that, in the case of a gas at 
ultra-low pressure (very low density of 
inertial mass), the gravitational mass 
of the gas can be strongly reduced or 
made negative by means of the 
incidence of electromagnetic radiation 
with power density relatively low. 
          Thus, it is possible to use this 
effect in order to produce gravitational 
shieldings and, thus, to control the 
local gravity.    
          The Gravity Control Cells 
(GCC) shown in the article “Gravity 
Control by means of Electromagnetic 
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Field through Gas or Plasma at Ultra-
Low Pressure”‡, are devices designed 
on the basis, of this effect, and usually 
are chambers containing gas or plasma 
at ultra-low pressure. Therefore, when 
an oscillating electromagnetic field is 
applied upon the gas its gravitational 
mass will be reduced and, 
consequently, the gravity above the 
mentioned GCC will also be reduced 
at the same proportion.  
          It was also shown that it is 
possible to make a gravitational 
shielding even with the chamber filled 
with Air at one atmosphere. In this 
case, the electric conductivity of the 
air must be strongly increased in order 
to reduce the intensity of the 
electromagnetic field or the power 
density of the applied radiation. 
          This is easily obtained by 
ionizing the air in the local where we 
want to build the gravitational 
shielding. There are several manners 
of ionizing the air. One of them is by 
means of ionizing radiation produced 
by a radioactive source of low 
intensity, for example, by using the 
radioactive element Americium (Am-
241). The Americium is widely used 
as air ionizer in smoke detectors. 
Inside the detectors, there is just a little 
amount of americium 241 (about of          
1/5000 grams) in the form of AmO

          
2. 

Its cost is very low (about of US$ 
1500 per gram). The dominant 
radiation is composed of alpha 
particles. Alpha particles cannot cross 
a paper sheet and are also blocked by 
some centimeters of air. The 
Americium used in the smoke 

 
‡ http://arxiv.org/abs/physics/0701091  
 

detectors can only be dangerous if 
inhaled.  
          The Relativistic Theory of 
Quantum Gravity also shows the 
existence of a generalized equation for 
the inertial forces which has the 
following form    
          

( )5aMF gi =

 
This expression means a new law for 
the Inertia. Further on, it will be 
shown that it incorporates the Mach’s 
principle to Gravitation theory [5].  
          Equation (3) tell us that the 
gravitational mass is only equal to the 
inertial mass when . Therefore, 
we can easily conclude that only in 
this particular situation the new 
expression of  reduces to 

0=Δp

iF amF ii = , 
which is the expression for Newton's 
2nd Law of Motion.   Consequently, 
this Newton’s law is just a particular 
case from the new law expressed by 
the Eq. (5), which clearly shows how 
the local inertial forces are correlated 
to the gravitational interaction of the 
local system with the distribution of 
cosmic masses (via ) and thus, 
incorporates definitively the Mach’s 
principle to the Gravity theory.   

gm

          The Mach’s principle postulates 
that: “The local inertial forces would 
be produced by the gravitational 
interaction of the local system with the 
distribution of cosmic masses”. 
However, in spite of the several 
attempts carried out, this principle had 
not yet been incorporated to the 
Gravitation theory. Also Einstein had 
carried out several attempts. The ad 
hoc introduction of the cosmological 

189



 5
term in his gravitation equations has 
been one of these attempts.  
          With the advent of equation (5), 
the origin of the inertia - that was 
considered the most obscure point of 
the particles’ theory and field theory – 
becomes now evident.  
          In addition, this equation also 
reveals that, if the gravitational mass 
of a body is very close to zero or if 
there is around the body a 
gravitational shielding which reduces 
closely down to zero the gravity 
accelerations due to the rest of the 
Universe, then the intensities of the 
inertial forces that act on the body 
become also very close to zero.  
          This conclusion is highly 
relevant because it shows that, under 
these conditions, the spacecraft could 
describe, with great velocities, unusual 
trajectories (such as curves in right 
angles, abrupt inversion of direction, 
etc.) without inertial impacts on the 
occupants of the spacecraft.  
Obviously, out of the above-
mentioned condition, the spacecraft 
and the crew would be destroyed due 
to the strong presence of the inertia.   
          When we make a sharp curve 
with our car we are pushed towards a 
direction contrary to that of the motion 
of the car. This happens due to 
existence of the inertial forces. 
However, if our car is involved by a 
gravitational shielding, which reduces 
strongly the gravitational interaction of 
the car (and everything that is inside 
the car) with the rest of the Universe, 
then in accordance with the Mach’s 
principle, the local inertial forces 
would also be strongly reduced and, 
consequently, we would not feel 

anything during the maneuvers of the 
car. 
           
3. Gravitational Motor: Free Energy  

 
          It is known that the energy of 
the gravitational field of the Earth can 
be converted into rotational kinetic 
energy and electric energy. In fact, this 
is exactly what takes place in  
hydroelectric plants. However, the 
construction these hydroelectric plants 
have a high cost of construction and 
can only be built, obviously, where 
there are rivers.  
          The gravity control by means of 
any of the processes mentioned in the 
article: “Gravity Control by means of 
Electromagnetic Field through Gas or 
Plasma at Ultra-Low Pressure” allows 
the inversion of the weight of any 
body, practically at any place.  
Consequently, the conversion of the 
gravitational energy into rotational 
mechanical energy can also be carried 
out at any place.  
         In Fig. (1), we show a schematic 
diagram of a Gravitational Motor. The 
first Gravity Control Cell (GCC1) 
changes the local gravity from  
to

g
ngg −=′ , propelling the left side of 

the rotor in a direction contrary to the 
motion of the right side. The second 
GCC changes the gravity back again to   

 i.e., from g ngg −=′  to , in such a 
way that the gravitational change 
occurs just on the region indicated in 
Fig.1. Thus, a torque 

g

T given by  
 

( ) ( ) ( )[ ]
( ) grmn

rgmgmrFFT

g

gg

2
11

22

+=

=+′−=+′−=
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Is applied on the rotor of gravitational 
mass , making the rotor spin with 
angular velocity 

gm

ω .  
          The average power, , of  the 
motor is 

P
ωTP = . However, 

.Thus, we have  rgg 2ω=+′−

( ) ( )61 33
2
1 rgnmP i +=

Consider a cylindrical rotor of iron 
( )3.7800 −= mKgρ  with height , 
radius 

mh 50.=
mRr 0545.03 ==  and inertial 

mass . By adjusting 
the GCC 1 in order to obtain 

kghRmi 05.3272 == ρπ

( ) ( ) ( ) 191 −=−== nmm airiairgairχ  and, since 
, then Eq. (6) gives  2.81.9 −= smg

 
HPKWwattsP 2942191019.2 5 ≅≅×≅

 
          This shows that this small motor 
can be used, for example, to substitute 
the conventional motors used in the 
cars.  It can also be coupled to an 
electric generator in order to produce 
electric energy. The conversion of the 
rotational mechanical energy into 
electric energy is not a problem since 
it is a problem technologically 
resolved several decades ago. Electric 
generators are usually produced by the 
industries and they are commercially 
available, so that it is enough to couple 
a gravitational motor to an electric 
generator for we obtaining electric 
energy. In this case, just a gravitational 
motor with the power above 
mentioned it would be enough to 
supply the need of electric energy of, 
for example, at least 20 residences.  
Finally, it can substitute the 
conventional motors of the same 
power, with the great advantage of not 
needing of fuel for its operation. What 

means that the gravitational motors 
can produce energy practically free. 
          It is easy to see that gravitational 
motors of this kind can be designed for 
powers needs of just some watts up to 
millions of kilowatts.  

g 

g’= -ng 

Rotor 
r 

r 

R 

χar(2)= (χar(1))-1 

χar(1)= -n = mg(ar)/mi(ar)  

g’’=χair(2)g’ = g 

g’=χair(1)g

 
 
 
  
 
                                                      
                                GCC (2) 
      
                    
 
  
 
 
 
 
 
 
 
 
 
 
                              GCC (1) 
 
 
 
                                                      g 
            
 
              
 
 
Fig. 1 – Gravitational Motor -  The first Gravity Control Cell
(GCC1) changes the local gravity from g  to ngg −=′ , propelling 
the left side of the rotor in contrary direction to the motion of the 
right side. The second GCC changes the gravity back again to g i.e., 
from ngg −=′  to g , in such a way that the gravitational change 
occurs just on the region shown in figure above.   

4. The Gravitational Spacecraft 
 
         Consider a metallic sphere with 
radius  in the terrestrial atmosphere. 
If the external surface of the sphere is 
recovered with a radioactive substance 
(for example, containing Americium 
241) then the air in the space close to 
the surface of the sphere will be 
strongly ionized by the radiation 
emitted from the radioactive element 
and, consequently, the electric 
conductivity of the air close to sphere 
will become strongly increased. 

sr
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          By applying to the sphere an 
electric potential of low frequency , 
in order to produce an electric field  

 starting from the surface of the 
sphere, then very close to the surface, 
the intensity of the electric field will 
be 

rmsV

rmsE

srmsrms rVE = and, in agreement with 
Eq. (4), the gravitational mass of the 
Air in this region will be expressed by  
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The gravity accelerations acting on the 
sphere, due to the rest of the Universe 
(See Fig. 2), will be given by  
 

χ
 
Note that by varying  or the 
frequency , we can easily to reduce 
and control

rmsV
f

airχ . Consequently, we can 
also control the intensities of the 
gravity accelerations  in order to 
produce a controllable gravitational 
shielding around the sphere. 

ig ′

          Thus, the gravitational forces 
acting on the sphere, due to the rest of 
the Universe, will be given by   

( )iairgiggi gMgMF χ=′=

where  is the gravitational mass of 
the sphere. 

gM

gM

          The gravitational shielding 
around of the sphere reduces both  the 
gravity accelerations acting on the 
sphere, due to the rest of the Universe,  
and the gravity acceleration produced 
by the gravitational mass of the 
own sphere. That is, if inside the 

shielding the gravity produced by the 
sphere is 2rMGg g−= , then, out of the 
shielding it becomes gg airχ=′ .Thus,    

( ) ( ) 222 rGmrMGrMGg ggairgair −=−=−=′ χχ , 
where  

gairg Mm χ=

Therefore, for the Universe out of the 
shielding the gravitational mass of the 
sphere is and not . In these 
circumstances, the inertial forces 
acting on the sphere, in agreement 
with the new law for inertia, expressed 
by Eq. (5), will be given by  

gm gM

( )9igii amF =

Thus, these forces will be almost null 
when  becomes almost null by 
means of the action of the gravitational 
shielding. This means that, in these 
circumstances, the sphere practically 
loses its inertial properties. This effect 
leads to  a new concept of spacecraft 
and aerospatial flight. The spherical 
form of the spacecraft is just one form 
that the Gravitational Spacecraft can 
have, since the gravitational shielding 
can also be obtained with other 
formats.  

gm

( )spacecrafgM

          An important aspect to be 
observed is that it is possible to control 
the gravitational mass of the 
spacecraft, , simply by 
controlling the gravitational mass of a 
body inside the spacecraft. For 
instance, consider a parallel plate 
capacitor inside the spacecraft. The 
gravitational mass of the dielectric 
between the plates of the capacitor can 
be controlled by means of the ELF 
electromagnetic field through it. Under 
these circumstances, the total 
gravitational mass of the spacecraft 
will be given by 

192



 8

( )1000 idielectrici mM χ+=

 

 

( ) ( ) gspacecrafg
total

spacecrafg mMM =+=

where   is the rest inertial mass of 
the spacecraft(without the dielectric) 
and  is the rest inertial mass of the 
dielectric; 

0iM

0im

0igdielectric mm=χ , where   
is the gravitational mass of the 
dielectric. By decreasing the value of 

gm

dielectricχ , the gravitational mass of the 
spacecraft decreases. It was shown, 
that the value of χ can be negative. 
Thus, when 00 iidielectric mM−≅χ , the 
gravitational mass of the spacecraft 
gets very close to zero. 
When 00 iidielectric mM−<χ , the gravitational 
mass of the spacecraft becomes 
negative.  
          Therefore, for  an  observer   out 
of    the   spacecraft, the  gravitational 
mass of the spacecraft is 

( ) 00 idielectricispacecrafg mMM χ+= , and not 
. 00 ii mM +

          Another important aspect to be 
observed is that we can control the 
gravity inside the spacecraft, in order 
to produce, for example, a gravity 
acceleration equal to the Earth’s 
gravity ( )2.81.9 −= smg . This will be 
very useful  in the case of space flight, 
and can be easily obtained by putting 
in the ceiling of the spacecraft the 
system shown in Fig. 3. This system 
has three GCC with nuclei of ionized 
air (or  air at low pressure). Above 
these GCC there is a massive block 
with mass  .  gM

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

χair 

M’g 

r 

Mg Erms 

g1 = - G M’g / r2

g1’ = χair g1 

S 

Gravitational Shielding 

       Fig.2- The gravitational shielding reduces the gravity
accelerations ( g1’) acting on the sphere (due to the rest  of the
Universe) and also reduces the gravity acceleration that the sphere
produces upon all the particles of the Universe (g’). For the
Universe, the gravitational mass of the sphere will be mg = χair Mg.

g’ = - χair g = - χair G Mg / r2 = 
 

= - Gmg / r2 
  

mg = χair Mg 

g  = - G Mg / r2 

          As we have shown [2], a 
gravitational repulsion is established 
between the mass and any positive 
gravitational mass below the 
mentioned system. This means that the 
particles in this region will stay 
subjected to a gravity acceleration , 
given by 

gM

ba

( ) ( ) ( )11ˆ2
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M
Gga g

airMairb −≅≅
rr

If the Air inside the GCCs is 
sufficiently ionized, in such way that 

, and if , 
, and  

then the Eq.8 shows that inside the 
GCCs we will have  

13 .10 −≅ mSairσ Hzf 1=
3.1 −≅ mkgairρ KVVrms 10≅ cmd 1=
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Fig.3 – If the Air inside the GCC is sufficiently 
ionized, in such way that 13 .10 −≅ mSairσ and 

if Hzf 1= ; cmd 1= ; 3.1 −≅ mkgairρ and KVVrms 10≅
then Eq. 8 shows that inside the CCGs we will have

310−≅airχ . Therefore, for kgMM ig 100≅≅ and

mro 1≅  the gravity acceleration inside the spacecraft
will be directed from the ceiling to the floor of the 
spacecraft  and its intensity will be 2.10 −≈ smab . 

GCC 1 
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GCC 2 

Mg 
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    d 

Therefore the equation (11) gives  
 

( )1210 2
0

9

r
M

Ga g
b +≈

For  and  (See 
Fig.3), the gravity inside the spacecraft 
will be directed from the ceiling to the 
floor and its intensity will have the 
following value 

kgMM ig 100≅≅ mr 10 ≅

( )13.10 2−≈ smab

Therefore, an interstellar travel in a 
gravitational spacecraft will be 
particularly comfortable, since we can 
travel during all the time subjected to 
the gravity which we are accustomed 
to here in the Earth.    

          We can also use the system 
shown in Fig. 3 as a thruster in order 
to propel the spacecraft. Note that the 
gravitational repulsion that occurs 
between the block with mass  and 
any particle after the GCCs does not 
depend on of the place where the 
system is working. Thus, this 
Gravitational Thruster can propel the 
gravitational spacecraft in any 
direction. Moreover, it can work in the 
terrestrial atmosphere as well as in the 
cosmic space. In this case, the energy 
that produces the propulsion is 
obviously the gravitational energy, 
which is always present in any point of 
the Universe.  

gM

          The schematic diagram in Fig. 4 
shows in details the operation of the 
Gravitational Thruster. A gas of any 
type injected into the chamber beyond 
the GCCs acquires an acceleration 

, as shown in Fig.4, the intensity of 
which, as we have seen, is given by  

gasa

( ) ( ) ( )142
0

33

r
M

Gga g
gasMgasgas χχ −≅=

Thus, if inside of the GCCs,  
then the equation above gives  

910−≅gasχ

( )1510 2
0

27

r
M

Ga g
gas +≅

For kgMM ig 10≅≅ ,  we have 
. With this enormous 

acceleration the particles of the gas 
reach velocities close to the speed of 
the light in just a few nanoseconds. 
Thus, if the emission rate of the gas is 

mr 10 ≅
217 .106.6 −×≅ smagas

hourlitresskgdtdmgas /4000/10 3 ≅≅ − , then  
the trust produced by the gravitational 
thruster will be 
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( )16105 N
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 Fig. 4 – Gravitational Thruster – Schematic diagram
showing the operation of the Gravitational Thruster. Note
that in the case of very strong airχ , for

example 910−≅airχ , the gravity accelerations upon the
boxes of the second and third GCCs become very strong.
Obviously, the walls of the mentioned boxes cannot to stand
the enormous pressures. However, it is possible to build a
similar system [2] with 3 or more GCCs, without material
boxes. Consider for example, a surface with several
radioactive sources (Am-241, for example). The alpha
particles emitted from the Am-241 cannot reach besides
10cm of air. Due to the trajectory of the alpha particles, three
or more successive layers of air, with different electrical
conductivities 1σ , 2σ  and 3σ , will be established in the
ionized region. It is easy to see that the gravitational
shielding effect produced by these three layers is similar to
the effect produced by the 3 GCCs above. 

r0 

 
 It is easy to see that the gravitational 
thrusters are able to produce strong 
trusts (similarly to the produced by the 
powerful thrusters of the modern 
aircrafts) just by consuming the 
injected gas for its operation. 
           It is important to note that, if 

is the thrust produced by the 
gravitational thruster then, in 
agreement with Eq. (5), the spacecraft 
acquires an acceleration , 
expressed by the following equation 

F

spacecrafta

( ) ( )
( )17

spacecraftioutspacecraftg
spacecraft M

F
M

Fa
χ

==

Where outχ , given by Eq. (8), is the 
factor of gravitational shielding which 
depends on the external medium  

where the spacecraft is placed. By 
adjusting the shielding for 01.0=outχ  
and if  then for a thrust 

, the acceleration of the 
spacecraft will be  

KgM spacecraft
410=

NF 510≅

( )18.1000 2−= smaspacecraft  
With this acceleration, in just at 1(one) 
day, the velocity of the spacecraft will 
be close to the speed of light.  
However it is easy to see that outχ  can 
still be much more reduced and, 
consequently, the thrust much more 
increased so that it is possible to 
increase up to 1 million times the 
acceleration of the spacecraft.     
          It is important to note that, the 
inertial effects upon the spacecraft will 
be reduced by 01.0≅= igout MMχ . Then, 
in spite of its effective acceleration to 
be , the effects for the crew 
of the spacecraft will be equivalents to 
an acceleration of only 

2.1000 −= sma

 
1.10 −≈=′ sma

M
M

a
i

g

 
This is the magnitude of the 
acceleration on the passengers in a 
contemporary commercial jet.    
          Then, it is noticed that the 
gravitational spacecrafts can be 
subjected to enormous accelerations 
(or decelerations) without imposing 
any harmful impacts whatsoever on 
the spacecrafts or its crew. 
          We can also use the system 
shown in Fig. 3, as a lifter, inclusively 
within the spacecraft, in order to lift 
peoples or things into the spacecraft as 
shown in Fig. 5. Just using two GCCs, 
the gravitational acceleration produced 
below the GCCs will be  
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( ) ( ) ( )19ˆ2

0
22 μχχ rMGga gairMairg −≅=

r  
Note that, in this case, if airχ is 
negative, the acceleration gar will have 
a direction contrary to the versor μ̂ , 
i.e., the body will be attracted in the 
direction of the GCCs, as shown in 
Fig.5. In practice, this will occur when 
the air inside the GCCs is sufficiently 
ionized, in such a way that 

. Thus, if the internal 
thickness of the GCCs is now 

13 .10 −≅ mSairσ

mmd 1=  
and if ;  and 

, we will then have 
. Therefore, for 

Hzf 1= 3.1 −≅ mkgairρ
KVVrms 10≅

510−≅airχ kgMM ig 100≅≅  
and, for example,   the 
gravitational acceleration acting on the 
body will be . It is obvious 
that this value can be easily increased 
or decreased, simply by varying the  
voltage . Thus, by means of this 
Gravitational Lifter, we can lift or 
lower persons or materials with great 
versatility of operation.    

mr 100 ≅

2.6.0 −≈ smab

rmsV

          It was shown [1] that, when the 
gravitational mass of a particle is 
reduced into the range,  to 

, it becomes imaginary, i.e., 
its masses (gravitational and inertial) 
becomes imaginary. Consequently, the 
particle disappears from our ordinary 
Universe, i.e., it becomes invisible for 
us.  This is therefore a manner of to 
obtain the transitory invisibility of 
persons, animals, spacecraft, etc. 
However, the factor 

iM1590.+

iM1590.−

( ) ( )imaginaryiimaginaryg MM=χ  remains real 
because 
 

( )

( )
real

M
M

iM
iM

M
M

i

g

i

g

imaginaryi

imaginaryg ====χ  

Thus, if the gravitational mass of 
the particle is reduced by means of the 
absorption of an amount of 
electromagnetic energy U , for 
example, then we have  

( )
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −+−== 1121 22

0cmU
M
M

i
i

gχ  

This shows that the energy U  
continues acting on the particle turned 
imaginary. In practice this means that 
electromagnetic fields act on 
imaginary particles. Therefore, the 
internal electromagnetic field of a 
GCC remains acting upon the particles 
inside the GCC even when their 
gravitational masses are in the range 

iM1590.+  to iM1590.− , turning them 
imaginaries. This is very important 
because it means that the GCCs of a 
gravitational spacecraft remain 
working even when the spacecraft 
becomes imaginary.  
          Under these conditions, the 
gravity accelerations acting on the   
imaginary spacecraft, due to the rest of 
the Universe will be, as we have see, 
given by 

nigg ii ,...,2,1==′ χ

Where ( ) ( )imaginaryiimaginaryg MM=χ  and 

( )
2

iimaginarygii rGmg −= . Thus, the 
gravitational forces acting on the 
spacecraft will be given by  
 

( )

( ) ( )( )
( ) ( )20.22

2

igigigig

jimaginarygjimaginaryg

iimaginaryggi

rmGMriGmiM

rGmM

gMF

χχ

χ

+=−=

=−=

=′=

 
Note that these forces are real. By 
calling that, the Mach’s principle says 
that the inertial effects upon a particle 
are consequence of the gravitational 
interaction of the particle with the rest 
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of the Universe. Then we can conclude 
that the inertial forces acting on the 
spacecraft in imaginary state are also 
real. Therefore, it can travel in the 
imaginary space-time using the 
gravitational thrusters.  
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5 – The Gravitational Lifter – If the air inside the
GCCs is sufficiently ionized, in such way that

13 .10 −≅ mSairσ and the internal thickness of the
GCCs is now mmd 1=  then, if Hzf 1= ; 

3.1 −≅ mkgairρ and KVVrms 10≅ , we have
510−≅airχ . Therefore, for kgMM ig 100≅≅ and 

mr 100 ≅ the gravity acceleration acting on the
body will be 2.6.0 −≈ smab . 

GCC 1 
GCC 2 

Mg 

( ) ( ) μχχ ˆ
2

22

b

g
airMairb r

M
Gga −≅≅

rr

ab 

airχ  

airχ  

μ 

rb 

          It was also shown [1] that 
imaginary particles can have infinity 
velocity in the imaginary space-time. 
Therefore, this is also the upper limit 
of velocity for the gravitational 
spacecrafts traveling in the imaginary 
space-time.    On the other hand, the 
travel in the imaginary space-time can 
be very safe, because there will not be 
any material body in the trajectory of 
the spacecraft.                                                         

         It is easy to show that the 
gravitational forces between two thin 
layers of air (with masses   and 

 ) around the spacecraft , are 
expressed by  

1gm

2gm

( ) ( )21ˆ
2

212
2112 μχ

r
mm

GFF ii
air−=−=

rr

Note that these forces can be strongly 
increased by increasing the value of 

airχ . In these circumstances, the air 
around the spacecraft would be 
strongly compressed upon the external 
surface of the spacecraft creating an 
atmosphere around it. This can be 
particularly useful in order to 
minimize the friction between the 
spacecraft and the atmosphere of the 
planet in the case of very high speed 
movements of the spacecraft. With the 
atmosphere around the spacecraft the 
friction will occur between the 
atmosphere of the spacecraft and the 
atmosphere of the planet. In this way, 
the friction will be minimum and the 
spacecraft could travel at very high 
speeds without overheating.  
     However, in order for this to occur, 
it is necessary to put the gravitational 
shielding in another position as shown 
in Fig.2. Thus, the values of airBχ  
and airAχ  will be independent (See 
Fig.6). Thus, while inside the 
gravitational shielding, the value of 

airBχ  is put close to zero, in order to 
strongly reduce the gravitational mass 
of the spacecraft (inner part of the 
shielding), the value of airAχ  must be 
reduced to about  in order to 
strongly increase the gravitational 
attraction between the air molecules 
around the spacecraft. Thus, by 

810−
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810−≅χsubstituting intoEq.21, we 

get 
airA

( )22ˆ10 2
2116

2112 μ
r
mmrr

kgairairi
8

212 10VV −≅≅= ρρ

GFF ii−=−=

If,  and  
 then Eq. 22 gives 

mmi1 ≅

mr 310−=
( )2310 4

2112 NFF −−≅−=
rr

These forces are much more intense 
than the inter-atomic forces (the forces 
that unite the atoms and molecules) the 
intensities of which are of the order of  

. Consequently, the air 
around the spacecraft will be strongly 
compressed upon the surface of the 
spacecraft and thus will produce a 
crust of air which will accompany the 
spacecraft during its displacement and 
will protect it from the friction with 
the atmosphere of the planet. 

N81010001 −×−

 
 
 
 
 
 
 
 
 
                                                                    
 
 
 
 
 
 
 
 
 
Fig. 6 – Artificial atmosphere around the gravitational
spacecraft - while inside the gravitational shielding 
the value of airBχ  is putted close to zero, in order to 
strongly reduces the gravitational mass of the
spacecraft (inner part of the shielding), the value of

airAχ  must be reduced for about 810−  in order to
strongly increase the gravitational attraction between
the air molecules around the spacecraft.  

airBχ  

airAχ

rmsE  
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5. The Imaginary Space-time  
 
          The speed of light in free space 
is, as we know, about of 300.000 km/s. 
The speeds of the fastest modern 
airplanes of the present time do not 
reach 2 km/s and the speed of  rockets 
do not surpass 20 km/s. This shows 
how much our aircraft and rockets are 
slow when compared with the speed of 
light.  
          The star nearest to the Earth 
(excluding the Sun obviously) is the 
Alpha of Centaur, which is about of 4 
light-years distant from the Earth 
(Approximately 37.8 trillions of  
kilometers). Traveling at a speed about 
100 times greater than the maximum 
speed of our faster spacecrafts, we 
would take about 600 years to reach 
Alpha of Centaur. Then imagine how 
many years we would take to leave our 
own galaxy. In fact, it is not difficult 
to see that our spacecrafts are very 
slow, even for travels in our own solar 
system.  
             One of the fundamental 
characteristics of the gravitational 
spacecraft, as we already saw, is its 
capability to acquire enormous 
accelerations without submitting the 
crew to any discomfort. 
          Impelled by gravitational 
thrusters gravitational spacecrafts can 
acquire accelerations until or 
more. This means that these 
spacecrafts can reach speeds very 
close to the speed of light in just a few 
seconds. These gigantic accelerations 
can be unconceivable for a layman, 
however they are common in our 
Universe. For example, when we 
submit an electron to an electric field 

28 .10 −sm
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mVolt /of just 1  it acquires an 

acceleration , given by a
                

( )( ) 211
31
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1011.9
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≅
×

×
== smmVC
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As we see, this acceleration is about 
100 times greater than that acquired by 
the gravitational spacecraft previously 
mentioned.  
          By using the gravitational 
shieldings it is possible to reduce the 
inertial effects upon the spacecraft. As 
we have shown, they are reduced by  
the factor igout MM=χ . Thus, if the 
inertial mass of the spacecraft is 

 and, by means of the 
gravitational shielding effect the 
gravitational mass of the spacecraft is 
reduced to  then , in spite 
of the effective acceleration to be 
gigantic, for example, , the 
effects for the crew of the spacecraft 
would be equivalents to an 
acceleration of only   

kgM i 000.10=

ig MM 810−≈

29 .10 −≈ sma

a′

( )( ) 298 .101010 −− ≈==′ sma
M
M

a
i

g

This acceleration is similar to that 
which the passengers of a 
contemporary commercial jet are 
subjected.    
          Therefore the crew of the 
gravitational spacecraft would be 
comfortable while the spacecraft 
would reach speeds close to the speed 
of light in few seconds. However to 
travel at such velocities in the 
Universe may note be practical. Take 
for example, Alpha of Centaur (4 
light-years far from the Earth): a round 
trip to it would last about eight years.  
Trips beyond that star could take then 
several decades, and this obviously is 

impracticable. Besides, to travel at 
such a speed would be very dangerous, 
because a shock with other celestial 
bodies would be inevitable.  However, 
as we showed [1] there is a possibility 
of a spacecraft travel quickly far 
beyond our galaxy without the risk of 
being destroyed by a sudden shock 
with some celestial body. The solution 
is the gravitational spacecraft travel 
through the Imaginary or Complex 
Space-time. 
          It was shown [1] that it is 
possible to carry out a transition to the 
Imaginary space-time or Imaginary 
Universe. It is enough that the body 
has its gravitational mass reduced to a 
value in the range of  
to

iM1590.+

iM1590.− . In these circumstances, 
the masses of the body (gravitational 
and inertial) become imaginaries and, 
so does the body. (Fig.7). 
Consequently, the body disappears 
from our ordinary space-time and 
appears in the imaginary space-time. 
In other words, it becomes invisible 
for an observer at the real Universe. 
Therefore, this is a way to get 
temporary invisibility of human 
beings, animals, spacecrafts, etc.  
          Thus, a spacecraft can leave our 
Universe and appear in the Imaginary 
Universe, where it can travel at any 
speed since in the Imaginary Universe 
there is no speed limit for the 
gravitational spacecraft, as it occurs in 
our Universe, where the particles 
cannot surpass the light speed. In this 
way, as the gravitational spacecraft is 
propelled by the gravitational 
thrusters, it can attain accelerations up 
to , then after one day of trip 
with this acceleration, it can  

29 .10 −sm
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Fig. 7 – Travel in the Imaginary Space-time. 
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 reach velocities (about 1 
million times the speed of light). With 
this velocity, after 1 month of trip the 
spacecraft would have traveled 
about . In order to have idea of 
this distance, it is enough to remind 
that the diameter of our Universe 
(visible Universe) is of the order 
of .   

114 .10 −≈ smV

m2110

m2610
          Due to the extremely low 
density of the imaginary bodies, the 
collision between them cannot have 
the same consequences of the collision 
between the dense real bodies.  
          Thus for a gravitational 
spacecraft in imaginary state the 
problem of the collision doesn't exist 
in high-speed. Consequently, the 
gravitational spacecraft can transit 
freely in the imaginary Universe and, 
in this way reach easily any point of 
our real Universe once they can make 
the transition back to our Universe by 
only increasing the gravitational mass 

of the spacecraft in such way that it 
leaves the range of  
to

iM1590.+

iM1590.− .  Thus the spacecraft can 
reappear in our Universe near its 
target.   
          The return trip would be done in 
similar way. That is to say, the 
spacecraft would transit in the 
imaginary Universe back to the 
departure place where would reappear 
in our Universe and it would make the 
approach flight to the wanted point. 
Thus, trips through our Universe that 
would delay millions of years, at 
speeds close to the speed of light, 
could be done in just a few months in 
the imaginary Universe.         
          What will an observer see when 
in the imaginary space-time? It will 
see light, bodies, planets, stars, etc., 
everything formed by imaginary 
photons, imaginary atoms, imaginary 
protons, imaginary neutrons and 
imaginary electrons.  That is to say, 
the observer will find an Universe 
similar to ours, just formed by 
particles with imaginary masses. The 
term imaginary adopted from the 
Mathematics, as we already saw, gives 
the false impression that these masses 
do not exist. In order to avoid this 
misunderstanding we researched the 
true nature of that new mass type and 
matter.   
          The existence of imaginary mass 
associated to the neutrino is well-
known. Although its imaginary mass is 
not physically observable, its square 
is. This amount is found 
experimentally to be negative. 
Recently, it was shown [1] that quanta 
of imaginary mass exist associated to 
the photons, electrons, neutrons, and 
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protons, and that these imaginary 
masses would have psychic properties 
(elementary capability of “choice”). 
Thus, the true nature of this new kind 
of mass and matter shall be psychic 
and, therefore we should not use the 
term imaginary any longer. 
Consequently from the above exposed 
we can conclude that the gravitational 
spacecraft penetrates in the Psychic 
Universe and not in an “imaginary” 
Universe. 
          In this Universe, the matter 
would be, obviously composed by 
psychic molecules and psychic atoms 
formed by psychic neutrons, psychic 
protons and psychic electrons. i.e., the 
matter would have psychic mass and 
consequently it would be subtle, much 
less dense than the matter of our real 
Universe. 
         Thus, from a quantum viewpoint, 
the psychic particles are similar to the 
material particles, so that we can use 
the Quantum Mechanics to describe 
the psychic particles. In this case, by 
analogy to the material particles, a 
particle with psychic mass  will be 
described by the following 
expressions:  

Ψm

                           

ψψ

ψψ

ωh

r
h

r

=

=

E
kp

 
Where  is the momentum 
carried by the wave and  its energy; 

Vmp
rr

Ψ=ψ

ψE

ψψ λπ2=k
r

 is the propagation number 
and Vmh Ψ=ψλ  the wavelength and 

ψψ πω f2=  its cyclic frequency.  
          The variable quantity that 
characterizes DeBroglie’s waves is 
called Wave Function, usually 

indicated byΨ . The wave function 
associated to a material particle 
describes the dynamic state of the 
particle: its value at a particular point 
x, y, z, t is related to the probability of 
finding the particle in that place and 
instant. Although  does not have a 
physical interpretation, its square 

Ψ
2Ψ  

(orΨ *Ψ ) calculated for a particular 
point x, y, z, t is proportional to the 
probability of experimentally finding 
the particle in that place and instant.  
          Since 2Ψ  is proportional to the 
probability P  of finding the particle 
described byΨ , the integral of 2Ψ  on 
the whole space must be finite – 
inasmuch as the particle is someplace.  
Therefore, if           

0V2 =Ψ∫
+∞

∞−
d

The interpretation is that the particle 
does not exist. Conversely, if 

∞=Ψ∫
+∞

∞−
V2d

the particle will be everywhere 
simultaneously.   
          The wave function Ψ  
corresponds, as we know, to the 
displacement y  of the undulatory 
motion of a rope. However,Ψ  as 
opposed to y , is not a measurable 
quantity and can, hence, being a 
complex quantity. For this reason, it is 
admitted that Ψ  is described in the x -
direction by  

( )( )pxEthiBe −−=Ψ π2

This equation is the mathematical 
description of the wave associated 
with a free material particle, with total 
energy E  and momentum , moving in 
the direction

p
x+ .   

          As concerns the psychic 
particle, the variable quantity 
characterizing psyche waves will also 
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be called wave function, denoted by 

 ( to distinguish it from the material 
particle wave function), and, by 
analogy with equation of 

ΨΨ

Ψ , 
expressed by:   

( )( )xptEhie ΨΨ −−
Ψ Ψ=Ψ π2

0

          If an experiment involves a 
large number of identical particles, all 
described by the same wave function 

 , the real density of mass  Ψ ρ  of 
these particles in x, y, z, t is 
proportional to the corresponding 
value  (  is known as density of 
probability. If  is complex then 

. Thus, ).  
Similarly, in the case of psychic 
particles, the density of psychic mass, 

2Ψ 2Ψ
Ψ

*ΨΨ=Ψ 2 *.ΨΨ=Ψ∝ 2ρ

Ψρ , in x, y, z,  will be expressed by 
. It is known that  

is always real and positive while 

*
ΨΨΨΨ ΨΨ=Ψ∝ 2ρ 2

ΨΨ

VmΨΨ =ρ  is an imaginary quantity. 
Thus, as the modulus of an imaginary 
number is always real and positive, we 
can transform the proportion , 
in equality in the following form:  

2
ΨΨ Ψ∝ρ

ΨΨ =Ψ ρk2

Where  is a proportionality constant 
(real and positive) to be determined.   

k

          In Quantum Mechanics we have 
studied the Superposition Principle, 
which affirms that, if a particle (or 
system of particles) is in a dynamic 
state represented by a wave function 

 and may also be in another 
dynamic state described by  then, 
the general dynamic state of the 
particle may be described by 

1Ψ

2Ψ

Ψ , 
where  is a linear combination 
(superposition) of  and , i.e., 

Ψ

1Ψ 2Ψ

2211 Ψ+Ψ=Ψ cc
The Complex constants  e  
respectively express the percentage of 

dynamic state, represented by 

1c 2c

1Ψ  e 
2Ψ  in the formation of the general 

dynamic state described by .  Ψ
          In the case of psychic particles 
(psychic bodies, consciousness, etc.), 
by analogy, if 1ΨΨ , ,...,  refer 
to the different dynamic states the 
psychic particle takes, then its general 
dynamic state may be described by the 
wave function 

2ΨΨ nΨΨ

ΨΨ  , given by:   
nnccc ΨΨΨΨ Ψ++Ψ+Ψ=Ψ ...2211

The state of superposition of wave 
functions is, therefore, common for 
both psychic and material particles. In 
the case of material particles, it can be 
verified, for instance, when an electron 
changes from one orbit to another. 
Before effecting the transition to 
another energy level, the electron 
carries out “virtual transitions” [6]. A 
kind of relationship with other 
electrons before performing the real 
transition. During this relationship 
period, its wave function remains 
“scattered” by a wide region of the 
space [7] thus superposing the wave 
functions of the other electrons. In this 
relationship the electrons mutually 
influence each other, with the 
possibility of intertwining their wave 
functions§. When this happens, there 
occurs the so-called Phase 
Relationship according to quantum-
mechanics concept.  
          In the electrons “virtual” 
transition mentioned before, the 
“listing” of all the possibilities of the 
electrons is described, as we know, by 
Schrödinger’s wave equation. 
                                           
§ Since the electrons are simultaneously  waves and 
particles, their wave aspects will interfere with each 
other; besides superposition, there is also the 
possibility of occurrence of intertwining of their wave 
functions.  
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Otherwise, it is general for material 
particles. By analogy, in the case of 
psychic particles, we may say that the 
“listing” of all the possibilities of the 
psyches involved in the relationship 
will be described by Schrödinger’s 
equation – for psychic case, i.e., 

02

2
2 =Ψ+Ψ∇ Ψ

Ψ
Ψ

h

p

         Because the wave functions are 
capable of intertwining themselves, 
the quantum systems may “penetrate” 
each other, thus establishing an 
internal relationship where all of them 
are affected by the relationship, no 
longer being isolated systems but 
becoming an integrated part of a larger 
system. This type of internal 
relationship, which exists only in 
quantum systems, was called 
Relational Holism [8].  
          We have used the Quantum 
Mechanics in order to describe the 
foundations of the Psychic Universe 
which the Gravitational Spacecrafts 
will find, and that influences us daily. 
These foundations recently discovered 
– particularly the Psychic Interaction, 
show us that a rigorous description of 
the Universe cannot to exclude the 
psychic energy and the psychic 
particles.   This verification makes 
evident the need of to redefine the 
Psychology with basis on the quantum 
foundations recently discovered. This 
has been made in the article: “Physical 
Foundations of Quantum 
Psychology”**[9], recently published, 
where it is shown that the Psychic 
Interaction leads us to understand the 
Psychic Universe and the 
extraordinary relationship that the 
                                           
** http://htpprints.yorku.ca/archive/00000297  

human consciousnesses  establish 
among themselves and with the 
Ordinary Universe.    Besides, we have 
shown that the Psychic Interaction 
postulates a new model for the 
evolution theory, in which the 
evolution is interpreted not only as a 
biological fact, but mainly as psychic 
fact.  Therefore, is not only the 
mankind that evolves in the Earth’s 
planet, but all the ecosystem of the 
Earth.  
 
 
6. Past and Future  

 
          It was shown [1,9] that the 
collapse of the psychic wave function 
must suddenly also express in reality 
(real space-time) all the possibilities 
described by it. This is, therefore, a 
point of decision in which there occurs 
the compelling need of realization of 
the psychic form. We have seen that 
the materialization of the psychic 
form, in the real space-time, occurs 
when it contains enough psychic mass 
for the total materialization†† of the 
psychic form (Materialization 
Condition).  When this happens, all the 
psychic energy contained in the 
psychic form is transformed in real 
energy in the real space-time. Thus, in 
the psychic space-time just the 
holographic register of the psychic 
form, which gives origin to that fact, 
survives, since the psychic energy 
deforms the metric of the psychic 
space-time‡‡, producing the 
                                           
†† By this we mean not only materialization proper but 
also the movement of matter to realize its psychic 
content (including radiation).   
‡‡  As shown in General Theory of Relativity the 
energy modifies the metric of the space-time 
(deforming the space-time).  
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holographic register.   Thus, the past 
survive in the psychic space-time just 
in the form of holographic register. 
That is to say, all that have occurred in 
the past is holographically registered 
in the psychic space-time. Further 
ahead, it will be seen that this register 
can be accessed by an observer in the 
psychic space-time as well as by an 
observer in the real space-time.   
          A psychic form is intensified by 
means of a continuous addition of 
psychic mass. Thus, when it acquires 
sufficiently psychic mass, its 
realization occurs in the real space-
time. Thus the future is going being 
built in the present. By means of our 
current thoughts we shape the psychic 
forms that will go (or will not) take 
place in the future. Consequently, 
those psychic forms are continually 
being holographically registered in the 
psychic space-time and, just as the 
holographic registrations of the past 
these future registration can also be 
accessed by the psychic space-time as 
well as by the real space-time. 
          The access to the holographic 
registration of the past doesn't allow, 
obviously, the modification of the 
past. This is not possible because there 
would be a clear violation of the 
principle of causality that says that the 
causes should precede the effects. 
However, the psychic forms that are 
being shaped now in order to manifest 
themselves in the future, can be 
modified before they manifest 
themselves. Thus, the access to the 
registration of those psychic forms 
becomes highly relevant for our 
present life, since we can avoid the 
manifestation of many unpleasant facts 
in the future.   

         Since both registrations are in 
the psychic space-time, then the access 
to their information only occur by 
means of the interaction with another 
psychic body, for example, our 
consciousness or a psychic observer 
(body totally formed by psychic mass).  
We have seen that, if the gravitational 
mass of a body is reduced to within the 
range iM1590.+  to , its 
gravitational and inertial masses 
become imaginaries (psychics) and, 
therefore, the body becomes a psychic 
body.  Thus, a real observer can also 
become in a psychic observer.   In this 
way, a gravitational spacecraft can 
transform all its inertial mass into 
psychic mass, and thus carry out a 
transition to the psychic space-time 
and become a psychic spacecraft. In 
these circumstances, an observer 
inside the spacecraft also will have its 
mass transformed into psychic mass, 
and, therefore, the observer also will 
be transformed into a psychic 
observer. What will this observer see 
when it penetrates the psychic 
Universe? According to the 
Correspondence principle, all that 
exists in the real Universe must have 
the correspondent in the psychic 
Universe and vice-versa. This 
principle reminds us that we live in 
more than one world. At the present 
time, we live in the real Universe, but 
we can also live in the psychic 
Universe. Therefore, the psychic 
observer will see the psychic bodies 
and their correspondents in the real 
Universe.   Thus, a pilot of a 
gravitational spacecraft, in travel 
through the psychic space-time, won't 
have difficulty to spot the spacecraft in 
its trips through the Universe.   

iM1590.−
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          The fact of the psychic forms 
manifest themselves in the real space-
time exactly at its images and likeness, 
it indicates that real forms (forms in 
the real space-time) are prior to all 
reflective images of psychic forms of 
the past. Thus, the real space-time is a 
mirror of the psychic space-time. 
Consequently, any register in the 
psychic space-time will have a 
correspondent image in the real space-
time. This means that it is possible that 
we find in the real space-time the 
image of the holographic register 
existing in the psychic space-time, 
corresponding to our past. Similarly, 
every psychic form that is being 
shaped in the psychic space-time will 
have reflective image in the real space-
time. Thus, the image of the 
holographic register of our future 
(existing in the psychic space-time) 
can also be found in the real space-
time. 
          Each image of the holographic 
register of our future will be obviously 
correlated to a future epoch in the 
temporal coordinate of the space-time. 
In the same way, each image of the 
holographic registration of our past 
will be correlated to a passed time in 
the temporal coordinate of the referred 
space-time. Thus, in order to access 
the mentioned registrations we should 
accomplish trips to the past or future 
in the real space-time. This is possible 
now, with the advent of the 
gravitational spacecrafts because they 
allow us to reach speeds close to the 
speed of light. Thus, by varying the 
gravitational mass of the spacecraft for 
negative or positive we can go 
respectively to the past or future [1].        

          If the gravitational mass of a 
particle is positive, then  is always 
positive and given by 

t

 
22

0 1 cVtt −+=

 
This leads to the well-known 
relativistic prediction that the particle 
goes to the future if .  However, 
if the gravitational mass of the particle 
is negative, then t  is also negative and, 
therefore, given by  

cV →

 
22

0 1 cVtt −−=

 
In this case, the prevision is that the 
particle goes to the past if .  In 
this way, negative gravitational mass 
is the necessary condition to the 
particle to go to the past.    

cV →

          Since the acceleration of a 
spacecraft with gravitational mass , 
is given by 

gm

gmFa = , where  is the 
thrust of its thrusters, then the more we 
reduce the value of  the bigger the 
acceleration of the spacecraft will be. 
However, since the value of  cannot 
be reduced to the range  to 

F

gm

gm

iM1590.+

iM1590.−  because the spacecraft 
would become a psychic body,  and it 
needs to remain in the real space-time 
in order to access the past or the future 
in the real space-time, then, the ideal 
values for the spacecraft to operate 
with safety would be . Let us 
consider a gravitational spacecraft 
whose inertial mass is . If 
its gravitational mass was made 
negative and equal to 

im2.0±

kgmi 000.10=

kgmm ig 20002.0 −=−=  and, at this 
instant the thrust produced by the 
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thrusters of the spacecraft was 

 then, the spacecraft would 
acquire acceleration 

NF 510=
2.50 −== smmFa g  

and, after , the 
speed of the spacecraft would be 

. Therefore, right 
after that the spacecraft returned to the 
Earth, its crew would find the Earth in 
the past (due to the negative 
gravitational mass of the spacecraft) at 
a time   

sdayst 6105.230 ×==

csmv 4.0.102.1 18 =×= −

22
0 1 cVtt −−= ; is the time 

measured by an observer at rest on the 
Earth.  Thus, if AD, the time 
interval would be expressed 
by 

0t

20090 =t

0ttt −=Δ

 

yearst
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⎞

⎜
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That is, the spacecraft would be in the 
year 1826 AD. On the other hand, if 
the gravitational mass of the spacecraft 
would have become positive 

, instead of 
negative, then the spacecraft would be 
in the future at  

kgmm ig 20002.0 +=+=

yearst 183+=Δ  from 
2009. That is, it would be in the year 
2192 AD.  
 
7. Instantaneous Interestelar 
Communications  
 
          Consider a cylindrical GCC 
(GCC antenna) as shown in Fig.8. The 
gravitational mass of the air inside the 
GCC is 

( )
( )

( )
( ) ( )241

4
121 22

4
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⎨
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⎥
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⎦

⎤

⎢
⎢
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−+−=

μρπ
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Where ( )arσ  is the electric conductivity 

of the ionized air inside the GCC 
and ( )arρ is its density; is the 
frequency of the magnetic field.  

f

          By varying B  one can vary 
 and consequently to vary the 

gravitational field generated by , 
producing then Gravitational 
Radiation. Then a GCC can work as a 
Gravitational Antenna. 

( )airgm

( )airgm

          Apparently, Newton’s theory of 
gravity had no gravitational waves 
because, if a gravitational field 
changed in some way, that change 
would have taken place 
instantaneously everywhere in space, 
and one can think that there is not a 
wave in this case. However, we have 
already seen that the gravitational 
interaction can be repulsive, besides 
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Fig. 8 – Transmitter and Receiver of Virtual Gravitational Radiation.               
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attractive. Thus, as with 
electromagnetic interaction, the 
gravitational interaction must be 
produced by the exchange of "virtual" 
quanta of spin 1 and mass null, i.e., the 
gravitational "virtual" quanta 
(graviphoton) must have spin 1 and 
not 2. Consequently, the fact that a 
change in a gravitational field reaches 
instantaneously every point in space 
occurs simply due to the speed of the 
graviphoton to be infinite. It is known 
that there is no speed limit for 
“virtual” photons. On the other hand, 
the electromagnetic quanta (“virtual” 
photons) can not communicate the 
electromagnetic interaction to an 
infinite distance.  
          Thus, there are two types of 
gravitational radiation: the real and 
virtual, which is constituted of 
graviphotons; the real gravitational 
waves are ripples in the space-time 
generated by gravitational field 
changes. According to Einstein’s 
theory of gravity the velocity of 
propagation of these waves is equal to 
the speed of light [10].   
          Unlike the electromagnetic 
waves the real gravitational waves 
have low interaction with matter and 
consequently low scattering. Therefore 
real gravitational waves are suitable as 
a means of transmitting information. 
However, when the distance between 
transmitter   and   receiver    is too 
large, for example of the order of 
magnitude of several light-years, the 
transmission of information by means 
of gravitational waves becomes 
impracticable due to the long time 
necessary to receive the information. 
On the other hand, there is no delay 
during the transmissions by means of 

virtual gravitational radiation. In 
addition, the   scattering of this 
radiation is null. Therefore the virtual 
gravitational radiation is very suitable 
as a means of transmitting information 
at any distances, including 
astronomical distances.            
          As concerns detection of the 
virtual gravitational radiation from 
GCC antenna, there are many options. 
Due to Resonance Principle a similar 
GCC antenna (receiver) tuned at the 
same frequency can absorb energy 
from an incident virtual gravitational 
radiation (See Fig.8 (b)). 
Consequently, the gravitational mass 
of the air inside the GCC receiver will 
vary such as the gravitational mass of 
the air inside the GCC transmitter. 
This will induce a magnetic field 
similar to the magnetic field of the 
GCC transmitter and therefore the 
current through the coil inside the 
GCC receiver will have the same 
characteristics of the current through 
the coil inside the GCC transmitter. 
However, the volume and pressure of 
the air inside the two GCCs must be 
exactly the same; also the type and the 
quantity of atoms in the air inside the 
two GCCs must be exactly the same. 
Thus, the GCC antennas are simple 
but they are not easy to build. 
          Note that a GCC antenna 
radiates graviphotons and 
gravitational waves simultaneously 
(Fig. 8 (a)). Thus, it is    not only   a   
gravitational antenna: it is a Quantum 
Gravitational Antenna because it can 
also emit and detect gravitational 
"virtual" quanta (graviphotons), 
which, in turn, can transmit 
information instantaneously from any 
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E

distance in the Universe without 
scattering.  
          Due to the difficulty to build 
two similar GCC antennas and, 
considering that the electric current in 
the receiver antenna can be detectable 
even if the gravitational mass of the 
nuclei of the antennas are not strongly 
reduced, then we propose to replace 
the gas at the nuclei of the antennas by 
a thin dielectric lamina. When the 
virtual gravitational radiation strikes 
upon the dielectric lamina, its 
gravitational mass varies similarly to 
the gravitational mass of the dielectric 
lamina of the transmitter antenna, 
inducing an electromagnetic field 
( , B ) similar to the transmitter 
antenna. Thus, the electric current in 
the receiver antenna will have the 
same characteristics of the current in 
the transmitter antenna. In this way, it 
is then possible to build two similar 
antennas whose nuclei have the same 
volumes and the same types and 
quantities of atoms.  
          Note that the Quantum 
Gravitational Antennas can also be 
used to transmit electric power. It is 
easy to see that the Transmitter and 
Receiver can work with strong 
voltages and electric currents. This 
means that strong electric power can 
be transmitted among Quantum 
Gravitational Antennas. This 
obviously solves the problem of 
wireless electric power transmission. 
Thus, we can conclude that the 
spacecrafts do not necessarily need to 
have a system for generation of 
electric energy inside them. Since the 
electric energy to be used in the 
spacecraft can be instantaneously 
transmitted from any point of the 

Universe, by means of the above 
mentioned systems of transmission 
and reception of “virtual” gravitational 
waves.   
 
8. Origin of Gravity and Genesis of 
the Gravitational Energy  
 
          It was shown [1] that the 
“virtual” quanta of the gravitational 
interaction must have spin 1 and not 2, 
and that they are “virtual” photons 
(graviphotons) with zero mass outside 
the coherent matter. Inside the 
coherent matter the graviphotons mass 
is non-zero. Therefore, the 
gravitational forces are also gauge 
forces, because they are yielded by the 
exchange of "virtual" quanta of spin 1, 
such as the electromagnetic forces and 
the weak and strong nuclear forces.  
          Thus, the gravitational forces 
are produced by the exchanging of 
“virtual” photons (Fig.9). 
Consequently, this is precisely the 
origin of the gravity.    
          Newton’s theory of gravity does 
not explain why objects attract one 
another; it simply models this 
observation. Also Einstein’s theory 
does not explain the origin of gravity. 
Einstein’s theory of gravity only 
describes gravity with more precision 
than Newton’s theory does.  
          Besides, there is nothing in both 
theories explaining the origin of the 
energy that produces the gravitational 
forces. Earth’s gravity attracts all 
objects on the surface of our planet. 
This has been going on for over 4.5 
billions years, yet no known energy 
source is being converted to support 
this tremendous ongoing energy 
expenditure. Also is the enormous 

208



 24
continuous energy expended by 
Earth’s gravitational field for 
maintaining the Moon in its orbit - 
millennium after millennium. In spite 
of the ongoing energy expended by 
Earth’s gravitational field to hold 
objects down on surface and the Moon 
in orbit, why the energy of the field 
never diminishes in strength or drains 
its energy source? Is this energy 
expenditure balanced by a conversion 
of energy from an unknown energy 
source?  
 
 
 
 
 
 
 
 
                                                                    
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9 – Origin of Gravity: The gravitational forces are
produced by the exchanging of “virtual” photons
(graviphotons). 

Exchanging of “virtual” photons 
(graviphotons) 

g 

 
The energy W  necessary to support 
the effort expended by the 
gravitational forces  is well-known 
and given by 

F

r
mM

GFdrW ggr
−== ∫∞

 According to the Principle of Energy 
Conservation, the spending of this 
energy must be compensated by a 
conversion of another type of energy. 

          The Uncertainty Principle 
tells us that, due to the occurrence of 
exchange of graviphotons in a time 
interval Et Δ<Δ h  (where EΔ is the 
energy of the graviphoton), the energy 
variation EΔ  cannot be detected in the 
system gg mM − . Since the total energy 

 is the sum of the energy of the  
graviphotons, i.e., 
W n

nEEEW Δ++Δ+Δ= ...21 , 
then the energy W  cannot be detected 
as well. However, as we know it can 
be converted into another type of 
energy, for example, in rotational 
kinetic energy, as in the hydroelectric 
plants, or in the Gravitational Motor, 
as shown in this work.  
        It is known that a quantum of 
energy hfE =Δ , which varies during a 
time interval Ecft Δ<==Δ hλ1  
(wave period) cannot be 
experimentally detected. This is an 
imaginary photon or a “virtual” 
photon. Thus, the graviphotons are 
imaginary photons, i.e., the energies 

iEΔ   of the graviphotons are 
imaginaries energies and therefore the 
energy nEEEW Δ++Δ+Δ= ...21  is also 
an imaginary energy.  Consequently, it 
belongs to the imaginary space-time.  
          It was shown [1] that, imaginary 
energy is equal to psychic energy. 
Consequently, the imaginary space-
time is, in fact, the psychic space-time, 
which contains the Supreme 
Consciousness. Since the Supreme 
Consciousness has infinite psychic 
mass [1], then the psychic space-time 
contains infinite psychic energy. This 
is highly relevant, because it confers to 
the Psychic Universe the characteristic 
of unlimited source of energy.  Thus, 
as the origin of the gravitational 
energy it is correlated to the psychic 
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energy, then the spending of 
gravitational energy can be supplied 
indefinitely by the Psychic Universe.  
          This can be easily confirmed by 
the fact that, in spite of the enormous 
amount of energy expended by Earth’s 
gravitational field to hold objects 
down on the surface of the planet and 
maintain the Moon in its orbit, the 
energy of Earth’s gravitational field 
never diminishes in strength or drains 
its energy source. 
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APPENDIX A:   Gravity Control Cells (GCCs) made from  
                              Semiconductor Compounds. 
 
          There are some semiconductors 
compounds with electrical conductivity 
between 104S/m to 1 S/m, which can 
have their gravitational mass strongly 
decreased when subjected to ELF 
electromagnetic fields.   
          For instance, the polyvinyl 
chloride (PVC) compound, called 
DuracapTM 86103. 
         It has the following characteristics: 
                    1=rμ ; 3=rε  
                 mS /3.3333=σ          
                   31400 −= m.kgρ
       mmKVstrengthdieletric /98=

Then, according to the following 
equation below (derived from Eq.A14)  
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the gravitational mass, , of the 
Duracap

gm
TM 86103, when subjected to an 

electromagnetic field of frequency , is 
given by  
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Note that, if the electromagnetic field 
through the Duracap has extremely-low 
frequency, for example, if , and  Hzf 2=

 
( )mmkVmVErms /94.0/104.9 5×=

 
Then, its gravitational mass will be 
reduced down to , reducing 
in this way, the initial weight 

01.1 ig mm −≅

( )gmgmP ig 00 ==  of the Duracap down to 
. 01.1 P−

BACKGROUND FOR EXPERIMENTAL  
 
          The DuracapTM 86103 is sold 
under the form of small cubes. Its 
melting temperature varies from 177ºC 
to 188ºC. Thus, a 15cm square Duracap 
plate with 1 mm thickness can be shaped 
by using a suitable mold, as the shown 
in Fig.B1.  
          Figure B2(a) shows the Duracap 
plate between the Aluminum plates of a 
parallel plate capacitor. The plates have 
the following dimensions: 19cm X 15cm 
X 1mm. They are painted with an 
insulating varnish spray of high 
dielectric strength (ISOFILM). They are 
connected to the secondary of a 
transformer, which is connected to a 
Function Generator. The distance 
between the Aluminum plates is mmd 1= . 
Thus, the electric field through the 
Duracap is given by 

( )3
22

0 B
d
VE

E
r

m
rms

ε
==

where rε  is the relative permittivity of 
the dielectric (Duracap), and  is the 
amplitude of the wave voltage applied 
on the capacitor.    

0V

          In order to generate ELF wave 
voltage of Hzf 2= , we can use the 
widely-known Function Generator 
HP3325A (Op.002 High Voltage 
Output) that can generate sinusoidal 
voltages with extremely-low frequencies 
and amplitude up to 20V (40Vpp into 

Ω500  load). The maximum output 
current is ; output impedance  
<2Ω at ELF. 

ppA.080
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         The turns ratio of the transformer 
(Bosch red coil) is . Thus, since the 
maximum value of the amplitude of the 
voltage produced by the Function 
Generator is , then  the 
maximum secondary voltage will 
be .Consequently, Eq. 
(B3) gives  

1:200

VV p 20max =

kVVVs 4max
0

max ==

mVErms /108.2 6max ×=

Thus, for , Eq. (B2) gives  Hzf 2=

05.29 ig mm −=  
          The variations on the 
gravitational mass of the Duracap plate 
can be measured by a pan balance with 
the following characteristics: range 0 − 
1.5kg ; readability 0.01g, using the set-
up shown in Fig. B2(a).    
          Figure B2(b) shows the set-up to 
measure the gravity acceleration 
variations above the Duracap plate 
(Gravitational Shielding effect).  The 
samples used in this case, can be of 
several types of material. 
          Since voltage waves with 
frequencies very below 1Hz have a very 
long period, we cannot consider, in 
practice, their rms values.  However, we 
can add a sinusoidal voltage 

tVVosc ωsin0=  with a DC voltage , by 
means of the circuit shown in Fig.B3. 
Thus, we obtain 

DCV

tVVV DC ωsin0+=  ; fπω 2= . 
If  then . Thus, the 
voltage  varies with the frequency , 
but its intensity is approximately equal 
to , i.e., V  will be practically 
constant. This is of fundamental 
importance for maintaining the value of 
the gravitational mass of the body, , 
sufficiently stable during all the time, in 
the case of .   

DCVV <<0 DCVV ≅

V f

DCV

gm

Hzf <<
          We have shown in this paper that 
it is possible to control the gravitational 

mass of a spacecraft, simply by 
controlling the gravitational mass of a 
body inside the spacecraft (Eq.(10)). 
This body can be, for example, the 
dielectric between the plates of a 
capacitor, whose gravitational mass can 
be easily controlled by means of an ELF 
electromagnetic field produced between 
the plates of the capacitor. We will call 
this type of capacitor of Capacitor of 
Gravitational Mass Control (CGMC).      
          Figure B 4(a) shows a CGMC 
placed in the center of the spacecraft. 
Thus, the gravitational mass of the 
spacecraft can be controlled simply by 
varying the gravitational mass of the 
dielectric of the capacitor by means of 
an ELF electromagnetic field produced 
between the plates of the capacitor. Note 
that the Capacitor of Gravitational Mass 
Control can have the spacecraft's own 
form as shown in Fig. B 4(b). The 
dielectric can be, for example, a 
Duracap plate, as shown in this 
appendix. In this case, the gravitational 
mass of the dielectric is expressed by 
Eq. (B2). Under these circumstances, 
the total gravitational mass of the 
spacecraft will be given by Eq.(10): 

( ) 00 idielectricispacecrafg mMM χ+=

where   is the rest inertial mass of 
the spacecraft(without the dielectric) and 

 is the rest inertial mass of the 
dielectric; 

0iM

0im

0igdielectric mm=χ , where   is 
the gravitational mass of the dielectric. 
By decreasing the value of 

gm

dielectricχ , the 
gravitational mass of the spacecraft 
decreases. It was shown, that the value 
of χ can be negative. Thus, for example, 
when 00 iidielectric mM−≅χ , the gravitational 
mass of the spacecraft gets very close to 
zero. When 00 iidielectric mM−<χ , the 
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gravitational mass of the spacecraft 
becomes negative.  
          Therefore, for an observer out of 
the spacecraft the gravitational mass of 
the spacecraft is ( ) 00 idielectricispacecrafg mMM χ+= , 
and not . 00 ii mM +

          Since the dielectric strength of the 
Duracap is , a Duracap plate 
with 1mm thickness can withstand up to 

. In this case, the value of 

mmkV /98

kV98 dielectricχ  
for , according to Eq. (B2), is Hzf 2=

4
0 10−≅= igdielectric mmχ

Thus, for example, if the inertial mass of 
the spacecraft is  and, 
the inertial mass of the dielectric of the 
Capacitor of Gravitational Mass Control is 

, then the gravitational 
mass of the spacecraft becomes   

kgM i 0014.100210 ≅

kgmi 0021.10 ≅

( ) kgmMM idielectricispacecrafg
3

00 10−≅+= χ

This value is much smaller than 
. 0159.0 iM+

          It was shown [1] that, when the 
gravitational mass of a particle is 
reduced to values between  
and , it becomes imaginary, i.e., 
the gravitational and the inertial masses 
of the particle become imaginary. 
Consequently, the particle disappears 
from our ordinary space-time.  

iM1590.+

iM1590.−

          This means that we cannot reduce 
the gravitational mass of the spacecraft 
below , unless we want to 
make it imaginary.            

iM1590.+

          Obviously this limits the 
minimum value of dielectricχ , i.e. 

. Consequently, if the 
gravity acceleration out of the spacecraft 
(in a given direction) is

159.0min =dielctricχ

g , then, 
according to the Gravitational Shielding 
Principle, the corresponding gravity 
acceleration upon the crew of the 

spacecraft can be reduced just down 
to . In addition, since the Mach’s 
principle says that the local inertial 
forces are produced by the gravitational 
interaction of the local system with the 
distribution of cosmic masses then the 
inertial effects upon the crew would be 
reduced just by

g159.0

159.0=dielectricχ .   
          However, there is a way to 
strongly reduce the inertial effects upon 
the crew of the spacecraft without 
making it imaginary. As shown in Fig. 
B4 (c), we can build an inertial 
shielding, with  superimposed 
CGMCs. In this case, according to the 
Gravitational Shielding Principle, the 
gravity upon the crew will be given by 

, where 

n

gg n
dielectricn χ= g  is the gravity 

acceleration out of the spacecraft (in a 
given direction) and 0igdielectric mm=χ  ;  
and  are, respectively,  the 
gravitational mass and the inertial mass 
of the dielectric. Under these conditions 
the inertial effects upon the crew will be 
reduced by .  

gm

0im

n
dielectricχ

          Thus, for (ten superimposed 
CGMCs), and 

10=n
2.0≅dielectricχ , the inertial 

effects upon the crew will be reduced 
by . Therefore, if the 
maximum thrust produced by the 
thrusters of the spacecraft is , 
then the intensities of the inertial forces 
upon the crew  will not exceed , 
i.e. they will be practically negligible.  

710 101 −×≅dielectricχ

NF 510=

N01.0

          Under these circumstances, the 
gravitational mass of the spacecraft, for 
an observer out of the spacecraft, will be 
just approximately equal to the 
gravitational mass of the inertial 
shielding, i.e. .  ( ) ( shieldinertialgspacecraftg MM .≅ )

          If , and the 
thrusters of the spacecraft are able to 

( ) kgM shieldinertialg
3

. 10≅
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produces up to , the 
spacecraft will acquires an acceleration 
given by 

NF 5103×=

( )

22 .103 −×≅= sm
M

Fa
spacecraftg

spacecraft

With this acceleration it can reach 
velocities close to Mach 10 in some 
seconds.   
            The velocity that the spacecraft 
can reach in the imaginary spacetime is 
much greater than this value, since 

, as we have seen, can be 
reduced down to or less. 

(spacecraftgM )

kg310−≅

          Thus, if the thrusters of the 
spacecraft are able to produces up 
to , and , 
the spacecraft will acquires an 
acceleration given by 

NF 5103×= ( ) kgM spacecraftg
310−≅

( )

28 .103 −×≅= sm
M

Fa
spacecraftg

spacecraft

With this acceleration it can reach 
velocities close to the light speed in less 
than 1 second. After 1 month, the 
velocity of the spacecraft would be 
about  (remember that in the 
imaginary spacetime the maximum 
velocity of propagation of the 
interactions is infinity [

sm /1015

1]).  
 
OTHER SEMICONDUCTOR COMPOUNDS 
 
         A semiconductor compound, 
which can have its gravitational mass 
strongly decreased when subjected to 
ELF electromagnetic fields is the 
CoorsTek Pure SiCTM LR CVD Silicon 
Carbide, 99.9995% §§. This Low-
resistivity (LR) pure Silicon Carbide has 
electrical conductivity of 5000S/m at 
room temperature; 8.10=rε  ; 

; dielectric strength >10 3.3210 −= mkgρ

                                           
§§ www.coorstek.com   

KV/mm; maximum working 
temperature of 1600°C. 
          Another material is the Alumina-
CNT, recently discovered ***. It has 
electrical conductivity of 3375 S/m at 
77°C in samples that were 15% 
nanotubes by volume [17]; 8.9=rε ; 

 ; dielectric strength 10-
20KV/mm; maximum working 
temperature of 1750°C.  

3.3980 −= mkgρ

 
The novel Carbon Nanotubes 
Aerogels†††, called CNT Aerogels are 
also suitable to produce Gravitational 
Shieldings, mainly due to their very 
small densities. The electrical 
conductivity of the CNT Aerogels is 
70.4S/m for a density of  [3.5.7 −= mkgρ 18]; 

10≈rε . Recently (2010), it was announced 
the discovered of Graphene Aerogel 
with  and  [mS /101~ 2×=σ 3.10 −= mkgρ 19] 
(Aerogels exhibit higher dielectric 
strength than expected for porous 
materials).   
                                           
*** Recently, it was discovered that Carbon nanotubes 
(CNTs) can be added to Alumina (Al2O3) to convert it 
into a good electrical conductor.  
††† In 2007, Mateusz Brying et al. working with Prof. 
Arjun Yodh at the University of Pennsylvania produced 
the first aerogels made entirely of carbon nanotubes 
(CNT Aerogels) [20] that, depending on the processing 
conditions, can have their electrical conductivity ranging 
as high as 100 S/m.  
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Fig.B1 – Mold design  
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(a) 

(b) 

Fig.B2 – Schematic diagram of the experimental set-up 
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Fig. B3 – Equivalent Electric Circuit  
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     (a) 

        (b) 

 
 
 
 
 
 
 
 
 

        (c) 
Fig.B4 – Gravitational Propulsion System and Inertial Shielding of the Gravitational Spacecraft
– (a) eight gravitational thrusters are placed inside a Gravitational Spacecraft, in order to propel the
spacecraft along the directions x, y and z. Two gravitational thrusters are inside the columns 1 and 2, in
order to rotate the spacecraft around the y-axis. The functioning of the Gravitational Thrusters is shown
in Fig.A14.  The gravitational mass of the spacecraft is controlled by the Capacitor of Gravitational
Mass Control (CGMC). Note that the CGMC can have the spacecraft's own form, as shown in (b). In
order to strongly reduce the inertial effects upon the crew of the spacecraft, we can build an inertial
shielding, with several CGMCs, as shown above (c). In this case, the gravity upon the crew will be
given by gg n

dielectricn χ= , where g is the gravity acceleration out of the spacecraft (in a given direction)
and 0igdielectric mm=χ ; gm and 0im are, respectively,  the gravitational mass and the inertial mass of

the dielectric. Under these conditions the inertial effects upon the crew will be reduced by n
dielectricχ .

Thus, for example, if 10=n  and 2.0≅dielectricχ , the inertial effects will be reduced

by 710 101 −×≅dielectricχ . If the maximum thrust produced by the thrusters is NF 510= , then the intensities
of the inertial forces upon the crew  will not exceed N01.0 .   

 Gravitational Thrusters

Capacitor of Gravitational Mass Control 

 col 1                           col 2

 x y
 z

 n     3 2 1 
n dielectrics 

Capacitor of Gravitational Mass Control
(CGMC) dielectric 

Inertial Shielding

g gg n
dielectricn χ=
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APPENDIX B: Longer-Duration Microgravity Environment
                           Produced by Gravity Control Cells (GCCs). 
 
          The acceleration experienced by 
an object in a microgravity 
environment, by definition, is one-
millionth (10-6) of that experienced at 
Earth’s surface (1g). Consequently, a 
microgravity environment is one 
where the acceleration induced by 
gravity has little or no measurable 
effect. The term zero-gravity is, 
obviously inappropriate since the 
quantization of gravity [1] shows that 
the gravity can have only discrete 
values different of zero [1, Appendix B].  
          Only three methods of creating a 
microgravity environment are 
currently known: to travel far enough 
into deep space so as to reduce the 
effect of gravity by attenuation, by 
falling, and by orbiting a planet.  
          The first method is the simplest 
in conception, but requires traveling an 
enormous distance, rendering it most 
impractical with the conventional 
spacecrafts. The second method, 
falling, is very common but 
approaches microgravity only when 
the fall is in a vacuum, as air resistance 
will provide some resistance to free 
fall acceleration. Also it is difficult to 
fall for long enough periods of time. 
There are also problems which involve 
avoiding too sudden of a stop at the 
end. The NASA Lewis Research 
Center has several drop facilities. One 
provides a 132 meter drop into a hole 
in the ground similar to a mine shaft. 
This drop creates a reduced gravity 
environment for 5.2 seconds. The 
longest drop time currently available 
(about 10 seconds) is at a 490 meter  
 

 
deep vertical mine shaft in Japan that 
has been converted to a drop facility. 
          Drop towers are used for 
experiments that only need a short 
duration of microgravity, or for an 
initial validation for experiments that 
will be carried out in longer duration 
of microgravity.  

 
          Aircraft can fly in parabolic arcs 
to achieve period of microgravity of 
20 to 25 seconds with g-level of 
approximately 0.02 g. The airplane 
climbs rapidly until its nose is about 
45-degree angle to the horizon then the 
engines are cut back. The airplane 
slows; the plane remains in free fall 
over the top of the parabola, then it 
nose-dives to complete the parabola, 
creating microgravity conditions.  
          Aircraft parabolic flights give 
the opportunity to perform medical 
experiments on human subjects in real 
microgravity environment. They also 
offer the possibility of direct 
intervention by investigators on board 
the aircraft during and between 
parabolas. In the mid-1980s, NASA 
KC-135, a modified Boeing 707, 
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provided access to microgravity 
environment. A parabolic flight 
provided 15 to 20 seconds of 0.01 g or 
less, followed by a 2-g pull out. On a 
typical flight, up to 40 parabolic 
trajectories can be performed. The 
KC-135 can accommodate up to 21 
passengers performing 12 different 
experiments. In 1993, the Falcon-20 
performed its first parabolic flight with 
microgravity experiment on board. 
This jet can carry two experimenters 
and perform up to 3 experiments. Each 
flight can make up to 4 parabolic 
trajectories, with each parabola lasting 
75 seconds, with 15 to 20 seconds of 
microgravity at 0.01g or less.                                                                                              

          
The third method of creating a 
microgravity environment is orbiting a 
planet. This is the environment 
commonly experienced in the space 
shuttle, International Space Station, 
Mir (no longer in orbit), etc. While this 
scenario is the most suitable for 
scientific experimentation and 
commercial exploitation, it is still 
quite expensive to operate in, mostly 
due to launch costs.  
          A space shuttle provides an ideal 
laboratory environment to conduct 
microgravity research. A large panoply 
of experiments can be carried out in 
microgravity conditions for up to 17 
days, and scientists can make 
adjustment to avoid experiment failure 

and potential loss of data. 
Unmanned capsules, platforms or 
satellites, such as the European 
retrievable carrier Eureka, DLR's 
retrievable carrier SPAS, or the 
Russian Photon capsules, the US 
Space Shuttle (in connection with the 
European Spacelab laboratory or the 
US Spacelab module), provide weeks 
or months of microgravity.  
          A space station, maintaining a 
low earth orbit for several decades, 
greatly improves access to 
microgravity environment for up to 
several months.         
          Thus, microgravity environment 
can be obtained via different means, 
providing different duration of 
microgravity. While short-duration 
microgravity environments can be 
achieved on Earth with relative 
easiness, longer-duration microgravity 
environments are too expensive to be 
obtained.                                               
Here, we propose to use the Gravity 
Control Cells (GCCs), shown in this 
work, in order to create longer-
duration microgravity environments. 
As we have seen, just above a GCC 
the gravity can be strongly reduced 
(down to 1μg or less). In this way, the 
gravity above a GCC can remain at the  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

~1 μ g 

1 g 

GCC 

longer-duration 
microgravity 
environment 

up to 3m

 >>1m

 >>1m 
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microgravity ranging during a very 
long time (several years). Thus, GCCs 
can be used in order to create longer-
duration microgravity environments on  
Earth. In addition, due to the cost of 
the GCCs to be relatively low, also the 
longer-duration microgravity 
environments will be produced with 
low costs. 
          This possibility appears to be 
absolutely new and unprecedented in 
the literature since longer-duration 
microgravity environments are usually 
obtained via airplanes, sounding 
rockets, spacecraft and space station.  
           It is easy to see that the GCCs 
can be built with width and length of 
until some meters. On the other hand, 
as the effect of gravity reduction above 
the GCC can reach up to 3m, we can 
then conclude that the longer-duration 
microgravity environments produced 
above the GCCs can have sufficiently 
large volumes to perform any 
microgravity experiment on Earth. 
         The longer-duration microgravity 
environment produced by a GCC will 
be a special tool for microgravity 
research.  It will allow to improve and 
to optimize physical, chemical and 
biological processes on Earth that are 
important in science, engineering and 
also medicine. The reduction of 
gravitational effects in a microgravity 
environment shows, for example, that 
temperature differences in a fluid do 
not produce convection, buoyancy or 
sedimentation. The changes in fluid 
behavior in microgravity lie at the 
heart of the studies in materials 
science, combustion and many aspects 
of space biology and life sciences. 
Microgravity research holds the 

promise to develop new materials 
which can not be made on Earth due to 
gravity. These new materials shall 
have properties that are superior to 
those made on Earth and may be used 
to: 
-increase the speed of future 
computers, 
-improve fiber optics, 
-make feasible Room Temperature 
  Superconductors,  
-enable medical breakthroughs to cure   
  several diseases (e.g., diabetes). 
          In a microgravity environment 
protein crystals can be grown larger 
and with a purity that is impossible to 
obtain under gravity of 1g. By 
analyzing the space-grown crystals it 
is possible to determine the structure 
and function of the thousands of 
proteins used in the human body and 
in valuable plants and animals. The 
determination of protein structure 
represents a huge opportunity for 
pharmaceutical companies to develop 
new drugs to fight diseases. 
          Crystal of HIV protease 
inhibitor grown in microgravity are 
significantly larger and of higher 
quality than any specimens grown 
under gravity of 1g. This will help in 
defining the structure of the protein 
crucial in fighting the AIDS virus. 
          Protein Crystal Isocitrate Lysase 
is an enzyme for fungicides. The 
isocitrate lysase crystals grown in 
microgravity environments are of 
larger sizes and fewer structural 
defects than crystals grown under 
gravity of 1g. They will lead to more 
powerful fungicides to treat serious 
crop diseases such as rice blast, and 
increase crop output.  
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          Improved crystals of human 
insulin will help improve treatment for 
diabetes and potentially create a cure.  
          Anchorage dependent cells 
attached to a polymer and grown in a 
bioreactor in microgravity will lead to 
the production of a protein that is 
closer in structure and function to the 
three-dimensional protein living in the 
body.  

          This should help reduce or 
eliminate transplant rejection and is 
therefore critical for organ transplant 
and for the replacement of damaged 
bone and tissues. Cells grown on Earth 
are far from being three-dimensional 
due to the effect of 1g gravity.  
          The ZBLAN is a new substance 
with the potential to revolutionize fiber 
optics communications. A member of 
the heavy metal fluoride family of 
glasses, ZBLAN has promising 
applications in fiber optics. It can be 
used in a large array of industries, 
including manufacture of ultra high 

purity fiber optics, optical switches 
for computing, telecommunications, 
medical surgery and cauterization, 
temperature monitoring, infrared 
imaging, fiber-optic lasers, and optical 
power transmission. A ZBLAN fiber 
optic cable manufactured in a 
microgravity environment has the 
potential to carry 100 times the 
amount of data conveyed by 
conventional silica-based fibers.  
          In microgravity environment 
where complications of gravity-driven 
convection flows are eliminated, we 
can explore the fundamental processes 
in fluids of several types more easily 
and test fundamental theories of three-
dimensional laminar, oscillatory and 
turbulent flow generated by various 
other forces.  
          By improving the basics for 
predicting and controlling the behavior 
of fluids, we open up possibilities for 
improving a whole range of industrial 
processes:  
 
-aCivil engineers can design safe 
buildings in earthquake-prone areas 
thanks to a better understanding of the 
fluid-like behavior of soils under 
stress. 
  
- Materials engineers can benefit from 
a deeper knowledge of the 
determination of the structure and 
properties of a solid metal during its 
formation and can improve product 
quality and yield, and, in some cases, 
lead to the introduction of new 
products.  
 
- Architects and engineers can design 
more stable and performing power 
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plants with the knowledge of the flow 
characteristics of vapor-liquid mixture.  
 
- Combustion scientists can improve 
fire safety and fuel efficiency with the 
knowledge of fluid flow in 
microgravity.  
          In microgravity environment, 
medical researchers can observe the 
functional changes in cells when the 
effect of gravity is practically 
removed. It becomes possible to study 
fundamental life processes down to the 
cellular level. 
          Access to microgravity will 
provide better opportunities for 
research, offer repeated testing 
procedures, and enormously improve 
the test facilities available for life 
sciences investigations. This will 
provide valuable information for 
medical research and lead to 
improvements in the health and 
welfare of the six billion people, which 
live under the influence of 1g gravity 
on the Earth's surface.  
          The utilization of microgravity 
to develop new and innovative 
materials, pharmaceuticals and other 
products is waiting to be explored. 
Access to microgravity environments 
currently is limited. Better access, as 
the produced by GCCs, will help 
researchers accelerate the 
experimentation into these new 
products.  
          Terrafoam is a rigid, silicate 
based inorganic foam. It is 
nonflammable and does not five off 
noxious fumes when in the presence of 
fire. It does not conduct heat to any 
measurable degree and thus is an 
outstanding and possible unsurpassed 
thermal insulator. In addition, it 

appears to have unique radiation 
shielding capabilities, including an 
ability to block alpha, beta, gamma 
rays). Terrafoam can be constructed to 
be extremely lightweight. Altering the 
manufacturing process and the 
inclusion of other materials can vary 
the properties of Terrafoam. Properties 
such as cell structure, tensile strength, 
bulk density and temperature 
resistance can be varied to suit specific 
applications. It self-welds to concrete, 
aluminum and other metals. The useful 
variations on the base product are 
potentially in the thousands. Perhaps 
the most exciting potential 
applications for Terrafoam stem from 
its extraordinary capability as an ultra-
lightweight thermal and radioactive 
shield. 
           Also, the formation of 
nanoscale carbon structures by 
electrical arc discharge plasma 
synthesis has already been investigated 
in microgravity experiments by 
NASA.  Furthermore, complex 
plasmas are relevant for processes in 
which a particle formation is to be 
prevented, if possible, as, for example, 
within plasma etching processes for 
microchip production. 

 
          People will benefit from 
numerous microgravity experiments 
that can be conducted in Longer-
Duration Microgravity Environment 
Produced by Gravity Control Cells 
(GCCs) on Earth. 
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APPENDIX C: Antenna   with   Gravitational Transducer   for  
                           Instantaneous Communications at any distance   
 

          It was previously shown in this 
article that Quantum Gravitational 
Antennas (GCC antennas, Fig.8) can 
emit and detect virtual gravitational          
radiation. The velocity of this radiation 
is infinite, as we have seen. This means 
that these quantum antennas can 
transmit and receive communications 
instantaneously to and from anywhere 
in the Universe. Here, it is shown how 
to transmit and receive 
communications instantaneously from 
any distance in the Universe by 
utilizing virtual electromagnetic (EM) 
radiation instead of virtual 
gravitational radiation. Starting from 
the principle that the antennas of usual 
transceivers (real antennas) radiate real 
EM radiation, then we can expect that 
imaginary antennas radiate imaginary 
EM radiation or virtual EM radiation. 
The velocity of this radiation is also 
infinite, in such a way that          
it can transmit communications 
instantaneously from any distance in 
the Universe.  

    

          

          It was shown [1] that when the 
gravitational mass of a body is 
decreased down to the range of 

 to  (  is its inertial 
mass), the body becomes imaginary 
and goes to an imaginary Universe 
which contains our real Universe. 
Thus, we have the method to convert 
real antennas to imaginary antennas.  

im159.0+ im159.0− im

          Now, consider a Gravitational 
Shielding , whose gravitational mass  S
 

is decreased down to the range of 
iSm159.0+  to iSm159.0− . By analogy, it 

becomes imaginary and goes to the 
imaginary Universe. It is easy to show 
that, in these circumstances, also a 
body inside the shielding  becomes 
imaginary and goes to the imaginary 
Universe together with the gravitational 
shielding . In order to prove it, 
consider, for example, Fig.D1 where 
we clearly see that the Gravitational     
Shielding     Effect    is equivalent to a 
decrease of 

S

S

iSgS mm=χ  in the 
gravitational masses of the bodies A  
and B , since the initial gravitational 
masses: iAgA mm ≅  and  become 
respectively 

iBgB mm ≅

iAgA mm χ=  and iBgB mm χ= , 
when the gravitational shielding is 
activated. Thus, when χ  becomes less 
than 159.0+ , both the gravitational 
masses of  and S A  become 
respectively: 
 

iSgS mm 159.0+<  
and  

iAgA mm 159.0+<  
 
This proves, therefore, that when a 
Gravitational Shielding  becomes 
imaginary, any particle (including 
photons

S

§§§) inside , also becomes 
imaginary  and  goes  to  the imaginary  

S

                                           
§§§ As shown in the article “Mathematical 
Foundations of the Relativistic Theory of Quantum 
Gravity”, real photons become imaginary photons or 
virtual photons. 
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Fig.D1 – (a) (b) The Gravitational    Shielding
Effect is equivalent to a decrease of iSgS mm=χ
in the gravitational masses of the bodies A
and B . (c) When a Gravitational Shielding S
becomes imaginary, any particle (including
photons) inside S , also becomes imaginary. 
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Universe together with the 
Gravitational Shielding ****S .  
          Now, consider a transceiver 
antenna inside a Gravitational 
Shielding . When the gravitational 
mass of , , is reduced down to the 
range of  to , the 

S
S gSm

iSm159.0+ iSm159.0−
                                           
**** Similarly, the bodies inside a Gravitational 
Spacecraft become also imaginaries when the 
Gravitational Spacecraft becomes imaginary.  

antenna becomes imaginary, and, 
together with , it goes to the 
imaginary Universe. In these 
circumstances, the real photons 
radiated from the antenna also become 
imaginary photons or  virtual photons. 
Since the velocity of these photons is 
infinite, they can reach instantaneously 
the receiving antenna, if it is also an 
imaginary antenna in the imaginary 
Universe.   

S

          Therefore, we can say that the 
Gravitational Shielding around the 
antenna works as a Gravitational 
Transducer †††† converting real EM 
energy into virtual EM energy. 
          In practice, we can encapsulate 
antennas of transceivers with 
Aluminum cylinders, as shown in 
Fig.D2(a). By applying an appropriate 
ELF electric current through the Al 
cylinders, in order to put the 
gravitational masses of the cylinders 
within the range of  
to

iCylm159.0+

iCylm159.0−  , we can transform real 
antennas into imaginary antennas, 
making possible  instantaneously 
communications at any distance, 
including astronomical distances.  
          Figure D2 (b) shows usual 
transceivers operating with imaginary 
antennas, i.e., real antennas turned into 
imaginary antennas. It is important to 
note that the communications between 
them occur through the imaginary 
space-time.  At the end of 
transmissions, when the Gravitational 
Transducers are turned off, the 
antennas reappear in the real space-
time, i.e., they become real antennas 
again.  
                                           
†††† A Transducer is substance or device that converts 
input energy of one form into output energy of another.  
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          Imagine now cell phones using 
antennas with gravitational transducers. 
There will not be any more need of cell 
phone signal transmission stations 
because the reach of the virtual EM 
radiation is infinite (without 
scattering). The new cell phones will 
transmit and receive communications 
directly to and from one another. In 
addition, since the virtual EM radiation 
does not interact with matter, then there 
will not be any biological effects, as it 
happens in the case of usual cell 
phones.  
 
     
 
 
 
 
 
  

     (a) 
 
 
 
 
 
                                   
                                            
 
                       
 
                                             
 
 

(b) 
Fig. D2 – (a) Antenna with Gravitational
Transducer. (b) Transceivers operating with
imaginary antennas (instantaneous
communications at any distance, including
astronomical distances).  

Virtual photons 
v → ∞   

 Imaginary  Space-time  

 Real Space-time  
Real Transceiver 2 

Real Transceiver 1 

 Imaginary antennas +  
Imaginary transducers 

~
ELF electric current 
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          Let us now consider the case 
where a transceiver is totally turned 
into imaginary (Fig.D3). In order to 
convert  real antennas into imaginary 
antennas, we have used the 
gravitational shielding effect, as we 
have already seen. Now, it is necessary 

to put the transceiver totally inside a 
Gravitational Shielding. Then, consider 
a transceiver X  inside the gravitational 
shielding of a Gravitational Spacecraft. 
When the spacecraft becomes 
imaginary, so does the transceiver X . 
Imagine then, another real transceiver 

 with imaginary antenna.  With their 
antennas in the imaginary space-time, 
both transceivers 

Y

X  and Y  are able to 
transmit and receive communications 
instantaneously between them, by 
means of virtual EM radiation (See 
Fig. D3(a)). Figure D3(b) shows 
another possibility: instantaneous 
communications between two 
transceivers at virtual state. 
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(b) 
 
Fig. D3 – (a) Instantaneous communications
between the real Universe and the imaginary
Universe.(b) Instantaneous communications
between two Virtual Transceivers in the
imaginary Universe. 
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          The gravity control process 
described in the articles Mathematical 
Foundations of the Relativistic Theory of 
Quantum Gravity [1] and Gravity Control 
by means   of   Electromagnetic   Field 
through Gas at Ultra-Low Pressure, [2] 
points to the possibility of obtaining 
Controlled Nuclear Fusion by means of 
increasing of the intensity of the 
gravitational interaction between the 
nuclei. When the gravitational forces 

2rmGmF ggG ′=  become greater than the 

electrical forces 2
04 rqqFE πε′=  

between the nuclei, then nuclear fusion 
reactions can occur.   
          The equation of correlation 
between gravitational mass and inertial 
mass [1] 
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tells us that the gravitational mass can be 
strongly increased. Thus, if 

tEE m ωsin= , then the average value for 
2E  is equal to 2

2
1

mE , because E  varies 
sinusoidaly ( is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently, we can replace 4E  for 

. In addition, as 4
rmsE Ej σ=  (Ohm's 

vectorial Law), then Eq. (1) can be 
rewritten as follows 
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where and2710758.1 −×=K 2jjrms = .           
      Thus, the gravitational force equation 
can be expressed by 
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          The carbon fusion is a set of 
nuclear fusion reactions that take place in 
massive stars (at least at birth). It 
requires high temperatures ( ) and 
densities ( ). The principal 
reactions are: 

sunM8

K8105×>
39 .103 −×> mkg

 
                          23Na + p + 2.24 MeV 

 
 12C + 12C →      20Ne + α + 4.62 MeV 
 
                           24Mg + γ +13.93 MeV 
 
In the case of Carbon nuclei (12C) of a 
thin carbon wire (carbon fiber) 
( ; ) Eq. (4) 
becomes 

14 .104 −×≅ mSσ 13 .102.2 −×= mSρ
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whence we conclude that the condition 
for the 12C + 12C  fusion reactions occur 
is  

( )5107.1 4
3

18 fjrms ×>
 
If the electric current through the carbon 
wire has Extremely-Low Frequency 
(ELF), for example, if Hzf μ1= , then the 
current density, , must have the 
following value: 

rmsj

 
( )6.104.5 213 −×> mAjrms  

 
Since Sij rmsrms =  where 42πφ=S is 
the area of the cross section of the wire, 
we can conclude that, for an ultra-thin 
carbon wire with mμ10 -diameter, it is 
necessary that the current through the 
wire, , have the following intensity rmsi

Akirms 24.4>
Obviously, this current will explode the 
carbon wire. However, this explosion 
becomes negligible in comparison with 
the very strong gravitational implosion, 
which occurs simultaneously due to the 
enormous increase in intensities of the 
gravitational forces among the carbon 
nuclei produced by means of the ELF 
current through the carbon wire as 
predicted by Eq. (3). Since, in this case, 
the gravitational forces among the carbon 
nuclei become greater than the repulsive 
electric forces among them the result is 
the production of 12C + 12C fusion 
reactions.  
          Similar reactions can occur by 
using a lithium wire. In addition, it is 
important to note that  is directly 

proportional to

rmsj

4
3

f (Eq.5). Thus, for 
example, if , the current 
necessary to produce the fusion reactions 
will be . However, it seems 
that in practice is better to reduce the 
diameter of the wire. For a diameter of  

, the intensity of the current 
must have the following value 

Hzf 810−=

Airms 130=

)10(1 6 mm −μ

Airms 4.42>
 
          In order to obtain an ELF current 
with these characteristics 
( )AiHzf rms 4.42;10 6 == −  we can start 
from the following background:  
Consider an electric current I , which is 
the sum of a sinusoidal current 

tiiosc ωsin0= 1and the DC current , 
i.e., 

DCI
tiII DC ωsin0+=  ; fπω 2= . If 

DCIi <<0  then DCII ≅ . Thus, the current 
I  varies with the frequency , but the 
variation of its intensity is quite small in 
comparison with , i.e., 

f

DCI I  will be 
practically constant (Fig. 1). Thus, we 
obtain DCrms Ii ≅  ( See Fig.2). 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 - The electric current I  varies with
frequency f . But the variation of  I  is quite small 
in comparison with DCI  due to DCo Ii << . In this 
way, we can consider DCII ≅ . 

t 

IDC 

I = IDC + iosc 

i0 

 

                                           
1 In order to generate the ELF electric current 

 with , we can use the widely-
known Function Generator HP3325A (Op.002 
High Voltage Output) that can generate sinusoidal 
voltages with extremely-low frequencies down to  

 and amplitude up to 20V 
(40V

osci Hzf 610−=

Hzf 6101 −×=
pp into Ω500  load). The maximum output 

current is ; output impedance <2Ω at 
ELF . 

ppA.080
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Fig. 2 – Electrical Circuit 
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  Ultra thin wire 
 
 

DCrms Ii ≅  

  R  

  2ε
   osci  

DCI

oscDC iII +=

Hzf μ1=  
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The High Frequency Active Auroral Research Program (HAARP) is currently the most important 
facility used to generate extremely low frequency (ELF) electromagnetic radiation in the ionosphere. 
In order to produce this ELF radiation the HAARP transmitter radiates a strong beam of high-
frequency (HF) waves modulated at ELF. This HF heating modulates the electrons’ temperature in the 
D region ionosphere and leads to modulated conductivity and a time-varying current which then 
radiates at the modulation frequency. Recently, the HAARP HF transmitter operated with 3.6GW of 
effective radiated power modulated at frequency of 2.5Hz. It is shown that high-power ELF radiation 
generated by HF ionospheric heaters, such as the current HAARP heater, can cause Earthquakes, 
Cyclones and strong localized heating.  
.  
    
Key words:   Physics of the ionosphere, radiation processes, Earthquakes, Tsunamis, Storms.  
PACS: 94.20.-y  ; 94.05.Dd ; 91.30.Px ; 91.30.Nw; 92.60.Qx   

 
     
1. Introduction        
  
          Generating electromagnetic radiation 
at extremely-low frequencies is difficult 
because the long wavelengths require long 
antennas, extending for hundreds of 
kilometers. Natural ionospheric currents 
provide such an antenna if they can be 
modulated at the desired frequency [1-6]. The 
generation of ELF electromagnetic radiation 
by modulated heating of the ionosphere has 
been the subject matter of numerous papers 
[7-13].  
          In 1974, it was shown that ionospheric 
heater can generate ELF waves by heating 
the ionosphere with high-frequency (HF) 
radiation in the megahertz range [7].  This 
heating modulates the electron’s temperature 
in the D region ionosphere, leading to 
modulated conductivity and a time-varying 
current, which then radiates at the 
modulation frequency.   
          Several HF ionospheric heaters have 
been built in the course of the latest decades 
in order to study the ELF waves produced by 
the heating of the ionosphere with HF 
radiation. Currently, the HAARP heater is 
the most powerful ionospheric heater, with 
3.6GW of effective power using HF heating 
beam, modulated at ELF (2.5Hz) [14, 15]. 
This paper shows that high-power ELF 

radiation generated by modulated HF heating 
of the lower ionosphere, such as that 
produced by the current HAARP heater, can 
cause Earthquakes, Cyclones and strong 
localized heating.  
                      
2. Gravitational Shielding 
 
         The contemporary greatest challenge of 
the Theoretical Physics was to prove that, 
Gravity is a quantum phenomenon. Since 
General Relativity describes gravity as 
related to the curvature of space-time then, 
the quantization of the gravity implies the 
quantization of the proper space-time. Until 
the end of the century XX, several attempts 
to quantize gravity were made. However, all 
of them resulted fruitless [16, 17].  
          In the beginning of this century, it was 
clearly noticed that there was something 
unsatisfactory about the whole notion of 
quantization and that the quantization 
process had many ambiguities. Then, a new 
approach has been proposed starting from the 
generalization of the action function*.  The 
result has been the derivation of a theoretical 
background, which finally led to the so-
sought quantization of the gravity and of the 
                                           
* The formulation of the action in Classical Mechanics 
extends to Quantum Mechanics and has been the basis 
for the development of the Strings Theory.   
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space-time. Published with the title 
“Mathematical Foundations of the 
Relativistic Theory of Quantum Gravity”[18], 
this theory predicts a consistent unification of 
Gravity with Electromagnetism.  It shows 
that the strong equivalence principle is 
reaffirmed and, consequently, Einstein’s 
equations are preserved.  In fact, Einstein’s 
equations can be deduced directly from the 
mentioned theory. This shows, therefore, that 
the General Relativity is a particularization 
of this new theory, just as Newton’s theory is 
a particular case of the General Relativity. 
Besides, it was deduced from the new theory 
an important correlation between the 
gravitational mass and the inertial mass, 
which shows that the gravitational mass of a 
particle can be decreased and even made 
negative, independently of its inertial mass, 
i.e., while the gravitational mass is 
progressively reduced, the inertial mass does 
not vary. This is highly relevant because it 
means that the weight of a body can also be 
reduced and even inverted in certain 
circumstances, since Newton’s gravity law 
defines the weight  P  of a body as the 
product of its gravitational mass  by the 
local gravity acceleration , i.e.,  

gm
g

 
( )1gmP g=

 
       It arises from the mentioned law that the 
gravity acceleration (or simply the gravity) 
produced by a body with gravitational mass 

is given by gM
 

( )22r
GM

g g=

 
        The physical property of mass has two 
distinct aspects: gravitational mass mg and 
inertial mass mi. The gravitational mass 
produces and responds to gravitational fields; 
it supplies the mass factor in Newton's 
famous inverse-square law of 
gravity ( )2rmGMF gg= . The inertial mass 
is the mass factor in Newton's 2nd Law of 
Motion . These two masses are not 

equivalent but correlated by means of the 
following factor [

( amF i= )

18]: 
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Where  is the rest inertial mass and 0im pΔ  is 
the variation in the particle’s kinetic 
momentum; c  is the speed of light.  
          This equation shows that only for 

0=Δp  the gravitational mass is equal to the 
inertial mass. Instances in which pΔ  is 
produced by electromagnetic radiation, Eq. 
(3) can be rewritten as follows [18]:    
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Where  is the refraction index of the 
particle;  is the power density of the 
electromagnetic radiation absorbed by the 
particle; and

rn
D

ρ , its density of inertial mass.   
          From electrodynamics we know that 
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where    is     the    real part of the 
propagation vector 

rk
k
r

(also called phase 
constant ); ir ikkkk +==

r
 ; ε , μ and σ,   are 

the electromagnetic characteristics of the 
medium in which the incident radiation is 
propagating ( 0εεε r= ;  ; mF /10854.8 12

0
−×=ε

0μμμ r= , where ).  m/H7
0 104 −×= πμ

          From (5), we see that the index of 
refraction  vcnr = , for ωεσ >> ,  is given 
by 

( )6
4 0επ

σμ
f

n r
r =  

 
Substitution of Eq. (6) into Eq. (4) yields 
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          It was shown that there is an additional 
effect - Gravitational Shielding effect - 
produced by a substance whose gravitational 
mass was reduced or made negative [18]. 
This effect shows that just beyond the 
substance the gravity acceleration  will be 
reduced at the same proportion

1g
01 ig mm=χ , 

i.e., gg
11 χ= , (  is the gravity acceleration 

before the substance).  Consequently, after a 
second gravitational shielding, the gravity 
will be given by 

g

ggg
21122 χχχ == , where 

2
χ  is the value of the ratio 0ig mm for the 
second gravitational shielding. In a 
generalized way, we can write that after the 
nth gravitational shielding the gravity, , 
will be given by 

ng

 
gg

nn χχχχ ...
321

=

  
          The dependence of the shielding 
effect on the height, at which the samples are 
placed above a superconducting disk with 
radius , has been recently 
measured up to a height of about 3m [

mrD 1375.0=
19]. 

This means that the gravitational shielding 
effect extends, beyond the disk, for 
approximately 20 times the disk radius.   
  
3. Gravitational Shieldings in the Van Allen 
belts 
 
          The Van Allen belts are torus of 
plasma around Earth, which are held in place 
by Earth's magnetic field (See Fig.1). The 
existence of the belts was confirmed by the 
Explorer 1 and Explorer 3 missions in early 
1958, under Dr James Van Allen at the 
University of Iowa. The term Van Allen belts 
refers specifically to the radiation belts 
surrounding Earth; however, similar 
radiation belts have been discovered around 
other planets.   
         Now consider the ionospheric heating 
with HF beam, modulated at ELF (See Fig. 
2). The amplitude-modulated HF heating 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 – Van Allen belts 
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  belt 

Outer
  belt 
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Van Allen belts

            
   0       3600km    6600km 

wave is absorbed by the ionospheric plasma, 
modulating the local conductivityσ . The 
current density 0Ej σ=  radiates ELF 
electromagnetic waves that pass through the 
Van Allen belts producing two Gravitational 
Shieldings where the densities are minima, 
i.e., where they are approximately equal to 
density of the interplanetary medium near 
Earth. The quasi-vacuum of the 
interplanetary space might be thought of as 
beginning at an altitude of about 1000km 
above the Earth’s surface [20]. Thus, we can 
assume that the densities iρ  and oρ  
respectively, at the first gravitational 
shielding Si (at the inner Van Allen belt) and 
at So (at the outer Van Allen belt) are 

 (density of the 
interplanetary medium near the Earth [

320 .108.0 −−×≅≅ mkgio ρρ
21]).  

         The parallel conductivities,† i0σ  
and o0σ , respectively at Si and So, present 
values which lie between those for metallic 
conductors and those for semiconductors 
[20], i.e., mSoi /1~00 σσ ≅ . Thus, in these 
two Gravitational Shielding, according to Eq. 
(7), we have, respectively:  
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† Conductivity in presence of the Earth’s magnetic field 
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Fig. 2 – Ionospheric Gravitational Shieldings - The amplitude-modulated HF heating wave is absorbed by the 
ionospheric plasma, modulating the local conductivity 0σ . The current density 00 Ej σ=  (E0 is the Electrojet 
Electric Field), radiates ELF electromagnetic waves (d is the length of the ELF dipole). Two gravitational shieldings
(So and Si) are formed at the Van Allen belts. Then, the gravity due to the Sun, after the shielding Si, becomes  g’sun

=χoχi gsun. The effect of the gravitational shielding reaches kmdrD 000,110~20~ ≅×=× .  
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and 
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where  

( )10
a

ELF
oi S

PDD ≅≅

ELFP  is the ELF radiation power, radiated 
from the ELF ionospheric antenna; is the 
area of the antenna.   

aS

          Substitution of (10) into (8) and (9) 
leads to  
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4. Effect of the gravitational shieldings Si 
and So on the Earth and its environment. 
        
          Based on the Podkletnov experiment, 
previously mentioned, in which the effect of 
the Gravitational Shielding extends for 
approximately 20 times the disk radius ( )Dr , 
we can assume that the effect of the 
gravitational shielding Si extends for 
approximately 10 times the dipole length 
( ). For a dipole length of about 100km, we 
can conclude that the effect of the 
gravitational shielding reaches about 
1,000Km below S

d

i (See Fig.2), affecting 
therefore an air mass, , given by airm ‡

( )( ) ( )
( )1210~

000,30000,100.7.0~
14

23

kg

mmmkg

Vm airairair

==

==
−

ρ

          The gravitational potential energy 
related to , with respect to the Sun’s 
center, without the effects produced by the 
gravitational shieldings S

airm

o and Si is 
( ) ( )130 sunseairp ggrmE −=

where,  (distance from the mrse
111049.1 ×=

                                           
‡ The mass of the air column above 30km height is 
negligible in comparison with the mass of the air 
column below 30km height, whose average density is 
~0.7kg./m3.         

Sun to Earth, 1 AU),  and 2/8.9 smg =
232 /1092.5 smrGMg sesunsun

−×=−= , is the 
gravity due to the Sun at the Earth. 
          The gravitational potential energy 
related to , with respect to the Sun’s 
center, considering the effects produced by 
the gravitational shieldings S

airm

o and Si, is 
 

( ) ( )14sunioseairp ggrmE χχ−=

 
Thus, the decrease in the gravitational 
potential energy is 
 

( ) ( )1510 sunseairppp grmEEE
io
χχ−=−=Δ

 
Substitution of (11) into (15) gives 
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          The HF power produced by the 
HAARP transmitter is GWPHF 6.3=  
modulated at Hzf 5.2= . The ELF conversion 
efficiency at HAARP is estimated to be 

 for wave generated using sinusoidal 
amplitude modulation. This means that  

%10~ 4−

kWPELF 4~
Substitution of ,  and kWPELF 4~ Hzf 5.2=

( ) 2102 101000,100 mSa ×== into (16) yields 
( )1710~10~ 194 joulesgrmE sunseairp

−Δ

This decrease in the gravitational potential 
energy of the air column, , produces a 

decrease 
pEΔ

pΔ in the local pressure p ( Bernoulli 
principle). Then the pressure equilibrium 
between the Earth’s mantle and the Earth’s 
atmosphere, in the region corresponding to the air 
column, is broken. This is equivalent to an 
increase of pressure pΔ  in the region of the 
mantle corresponding to the air column. This 
phenomenon is similar to an Earthquake, which 
liberates an energy equal to (see Fig.3).  pEΔ
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Fig. 3 - The decrease in the gravitational potential energy
of the air column, pEΔ , produces a decrease pΔ in the 
local pressure p (Principle of Bernoulli). Then the 
pressure equilibrium between the Earth’s mantle and the
Earth’s atmosphere, in the region corresponding to the air
column, is broken. This is equivalent to an increase of
pressure pΔ  in the region of the mantle corresponding to
the air column. This phenomenon is similar to an
Earthquake, which liberates an amount of energy equal to 

pEΔ . 
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          The magnitude  in the Richter 
scales, corresponding to liberation of an 
amount of energy,

sM

joulesEp
1910~Δ , is obtained 

by means of the well-known equation: 
( ) ( )181010 44.1519 sM+=

which gives . That is, an Earthquake 
with magnitude of about 9.1 in the Richter 
scales.  

1.9=sM

          The decrease in the gravitational 
potential energy in the air column whose 
mass is  gives to the air column an initial 

kinetic energy 
airm

pairairk EVmE Δ== 2
02

1 , where 
 is given by (15).   pEΔ

          In the previously mentioned HAARP 
conditions, Eq.(11) gives . 
Thus, from (15), we obtain   

( ) 410~1 −− ioχχ

( )1910~ 4
sunseairp grmE −Δ

Thus, the initial air speed is  airV0

( )20/400~/10~10 24
0 hkmsmrgV sesunair

−≅
This velocity will strongly reduce the 
pressure in the air column (Bernoulli 
principle) and it is sufficient to produce a 
powerful Cyclone around the air column 
(Coriolis Effect).  

          Note that, by reducing the diameter 
of the HF beam radiation, it is possible to 
reduce dipole length (d) and consequently to 
reduce the reach of the Gravitational 
Shielding, since the effect of the gravitational 
shielding reaches approximately18 times the 
dipole length. By reducing d, we also reduce 
the area , increasing consequently the 
value of 

aS

ioχχ  (See Eq. (18)). This can cause 
an increase in the velocity (See Eq. (22)).  airV0

          On the other hand, if the dipole length 
(d) is increased, the reach of the 
Gravitational Shielding will also be 
increased. For example, by increasing the 
value of  for d kmd 101= , the effect of the 
Gravitational Shielding reaches 
approximately , and can surpass the 
surface of the Earth or the Oceans (See 
Fig.2). In this case, the decrease in the 
gravitational potential energy at the local, by 
analogy to Eq.(15), is  

km1010

( ) ( )211 sunsep grmE
io
χχ−=Δ

where is the mass of the soil, or the mass 
of the ocean water, according to the case.  

m

          The decrease, pEΔ , in the gravitational 
potential energy increases the kinetic energy 
of the local at the same ratio, in such way 
that the mass  acquires a kinetic 
energy

m
pk EE Δ= . If this energy is not enough 

to pluck the mass  from the soil or the 
ocean, and launch it into space, then  is 
converted into heat, raising the local 
temperature by 

m
kE

TΔ , the value of which can 
be obtained from the following expression: 

( )22Tk
N
Ek Δ≅

where  is the number of atoms in the 
volume  of the substance considered; 

 is the Boltzmann 
constant. Thus, we get 

N
V

KJk /1038.1 23−×=

( )
( )

( )
( )23

1

1

nk

gr

knV

grm

Nk
E

T

sunse

sunsek

io

io

ρχχ

χχ

−
=

=
−

=≅Δ

where  is the number of atoms/mn 3 in the 
substance considered.  
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          In the previously mentioned HAARP 
conditions, Eq. (11) gives ( ) 410~1 −− ioχχ . 
Thus, from (23), we obtain   

( )24104.6 27
ρ

n
T ×
≅Δ

           For most liquid and solid substances 
the value of  is about , and 

. Therefore, in this case, Eq. 
(24) gives 

n 328 /10 matoms
33 /10~ mkgρ

CKT °≅≅Δ 400640
This means that, the region in the soil or in 
the ocean will have its temperature increased 
by approximately 400°C. 
          By increasing  or decreasing the 
frequency, , of the ELF radiation, it is 
possible to increase 

ELFP
f

TΔ (See Eq.(16)). In this 
way, it is possible to produce strong 
localized heating on Land or on the Oceans.  
          This process suggests that, by means 
of two small Gravitational Shieldings built 
with Gas or Plasma at ultra-low pressure, as 
shown in the processes of gravity control 
[22], it is possible to produce the same 
heating effects. Thus, for example, the water 
inside a container can be strongly heated 
when the container is placed below the 
mentioned Gravitational Shieldings.  
          Let us now consider another source of 
ELF radiation, which can activate the 
Gravitational Shieldings So and Si.   
          It is known that the Schumann 
resonances [23] are global electromagnetic 
resonances (a set of spectrum peaks in the 
extremely low frequency ELF), excited by 
lightning discharges in the spherical 
resonant cavity formed by the Earth’s surface 
and the inner edge of the ionosphere (60km 
from the Earth’s surface). The Earth–
ionosphere waveguide behaves like a 
resonator at ELF frequencies and amplifies 
the spectral signals from lightning at the 
resonance frequencies. In the normal mode 
descriptions of Schumann resonances, the 
fundamental mode (  is a standing wave 
in the Earth–ionosphere cavity with a 
wavelength equal to the circumference of the 
Earth. This lowest-frequency (and highest-
intensity) mode of the Schumann resonance 
occurs at a frequency 

          It was experimentally observed that 
ELF radiation escapes from the Earth–
ionosphere waveguide and reaches the Van 
Allen belts [25-28]. In the ionospheric 
spherical cavity, the ELF radiation power 
density, D , is related to the energy density 
inside the cavity,W , by means of the well-
known expression: 

( )25
4

WcD =

where is the speed of light, and c
2

02
1 EW ε= . The electric field E , is given by 

2
04 ⊕

=
r

qE
πε

where Cq 000,500= [24] and . 
Therefore, we get 

mr 610371.6 ×=⊕

( )26/1.4

,/104.5

,/7.110

2

38

mWD

mJW

mVE

≅

×=

=
−

The area, , of the cross-section of the cavity 
is . Thus, the ELF 
radiation power is . The 
total power escaping from the Earth-
ionosphere waveguide, , is only a fraction of 
this value and need to be determined.   

S
212

104.22 mdrS ×== ⊕π

WDSP 12108.9 ×≅=

escP

          When this ELF radiation crosses the 
Van Allen belts the Gravitational Shieldings 
So and Si can be produced (See Fig.4).  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Fig.4 – ELF radiation escaping from the Earth–
ionosphere waveguide can produce the Gravitational 
Shieldings So and Si in the Van Allen belts. 

kmd 000,12610~ =× ⊕  
Inner
core

Outer
core

Crust 

Mantle

Earth

So 

Si 

⊕d

ELF 
radiation 

Reach of the Gravitational Shielding 

 

)1=n

Hzf 83.71 =  [24].    
The ELF radiation power densities  and 

, respectively in S
iD

oD i and So, are given by  
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( )27

4 2
i

esc
i r

PD
π

=

and 

( )28
4 2

o

esc
o r

PD
π

=

where  and  are respectively, the 
distances from the Earth’s center up to the 
Gravitational Shieldings S

ir or

i and So .   
          Under these circumstances, the kinetic 
energy related to the mass, , of the 
Earth’s outer core

ocm
§, with respect to the Sun’s 

center, considering the effects produced by 
the Gravitational Shieldings So and Si ** is  

( ) ( )291 2
2
1

ococsunseock VmgrmE
io

=−= χχ

Thus, we get 
( ) ( )301 sunseoc grV

io
χχ−=

          The average radius of the outer core 
is mroc

6103.2 ×= . Then, assuming that the 
average angular speed of the outer core, ocϖ , 
has the same order of magnitude of the 
average angular speed of the Earth’s 
crust, ⊕ϖ , i.e., , 
then we get 

sradoc /1029.7~ 5−
⊕ ×=ϖϖ

smrV ocococ /10~ 2ϖ= . Thus, Eq. 
(30) gives 

( ) ( )3110~1 5−−
io

χχ

        This relationship shows that, if the 
power of the ELF radiation escaping from 
the Earth-ionosphere waveguide is 
progressively increasing (for example, by the 
increasing of the dimensions of the holes in 
the Earth-ionosphere waveguide††), then as 
soon as the value of ioχχ  equals 1, and the 
                                           
§ The Earth is an oblate spheroid. It is composed of a 
number of different layers. An outer silicate solid 
crust, a highly viscous mantle, a liquid outer core that 
is much less viscous than the mantle, and a solid inner 
core. The outer core is made of liquid iron and nickel.  
  
** Note that the reach of the Gravitational Shielding 
is .   kmd 000,12610~ =× ⊕
†† The amount of ELF radiation that escapes from the 
Earth-ionosphere waveguide is directly proportional to 
the number of holes in inner edge of the ionosphere 
and the dimensions of these holes. Thus, if the amount 
of holes or its dimensions are increasing, then the 
power of the ELF radiation escaping from the Earth-
ionosphere waveguide will also be increased.   
   

speed ocV  will be null. After a time 
interval, the progressive increasing of the 
power density of the ELF radiation makes  

ioχχ  greater than 1. Equation (29) shows 
that, at this moment, the velocity  
resurges, but now in the opposite direction.  

ocV

          The Earth's magnetic field is generated 
by the outer core motion, i.e., the molten iron 
in the outer core is spinning with angular 
speed, ocϖ , and it's spinning inside the Sun’s 
magnetic field, so a magnetic field is 
generated in the molten core. This process is 
called dynamo effect. 
      Since Eq. (31) tells us that the 
factor ( )

io
χχ−1  is currently very close to zero, 

we can conclude that the moment of the 
reversion of the Earth’s magnetic field is 
very close.  
 
5. Device for moving very heavy loads. 
 
          Based on the phenomenon of reduction 
of local gravity related to the Gravitational 
Shieldings So and Si, it is possible to create a 
device for moving very heavy loads such as 
large monoliths, for example.  
           Imagine a large monolith on the 
Earth’s surface. At noon the gravity 
acceleration upon the monolith is basically 
given by  

sunR ggg −=

where 232 /1092.5 smrGMg sesunsun
−×=−=  is the 

gravity due to the Sun at the monolith and 
. 2/8.9 smg=

          If we place upon the monolith a mantle 
with a set of  Gravitational Shieldings 
inside, the value of becomes 

n
Rg

sun
n

R ggg χ−=
This shows that, it is possible to reduce  
down to values very close to zero, and thus to 
transport very heavy loads (See Fig.5). We 
will call the mentioned mantle of 
Gravitational Shielding Mantle. Figure 5 
shows one of these mantles with a set of 8 
Gravitational Shieldings. Since the mantle 
thickness must be thin, the option is to use 
Gravitational Shieldings produced by layers of 
high-dielectric strength semiconductor [

Rg

22]. 
When the Gravitational Shieldings are active the  
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                               (a)                                                                              (b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                               Cross-section of the Mantle 
                                                                                                      (c)  
 
 
 
 
 
Fig. 5 – Device for transporting very heavy loads.  It is possible to transport very heavy loads by 
using a Gravitational Shielding Mantle - A Mantle with a set of 8 semiconductor layers or more (each 
layer with 10μm thickness, sandwiched by two metallic foils with 10μm thickness). The total thickness of the 
mantle (including the insulation layers) is ~1mm. The metallic foils are connected to the ends of an ELF
voltage source in order to generate ELF electromagnetic fields through the semiconductor layers. The
objective is to create 8 Gravitational Shieldings as shown in (c). When the Gravitational Shieldings are active
the gravity due to the Sun is multiplied by the factor 8χ , in such way that the gravity resultant upon the 

monoliths (a) and (b) becomes SunR ggg 8χ−= . Thus, for example, if 525.2−=χ results 2/028.0 smg R = . 

Under these circumstances, the weight of the monolith becomes 3109.2 −×  of the initial weight.  

~

~ 1 mm 

g  

Sung8χ  
g

Sung8χ  

Set of  8 Gravitational Shieldings inside the Mantle

ELF
f

V 

mμ10 mμ100
dielectric metallic 

foils

High-dielectric strength 
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gravity due to the Sun is multiplied by the 
factor , in such way that the gravity resultant 

upon the monolith becomes . 
Thus, for example, if 

8χ

SunR ggg 8χ−=
525.2−=χ  the result is 

. Under these circumstances, 

the weight of the monolith becomes  of 
the initial weight.  

2/028.0 smg R =
3109.2 −×

 
6. Gates to the imaginary spacetime in the 
Earth-ionosphere waveguide. 
 
          It is known that strong densities of 
electric charges can occur in some regions of 
the upper boundary of the Earth-ionosphere 
waveguide, for example, as a result of the 
lightning discharges [29]. These anomalies 
increase strongly the electric field  in the 
mentioned regions, and possibly can produce 
a tunneling effect to the imaginary 
spacetime. 

wE

          The electric field  will produce an 
electrons flux in a direction and an ions flux 
in an opposite direction. From the viewpoint 
of electric current, the ions flux can be 
considered as an “electrons” flux at the same 
direction of the real electrons flux. Thus, the 
current density through the air, , will be 
the double of the current density expressed 
by the well-known equation of Langmuir-
Child  

wE

wj

( )321033.22
9
4

2
6

220
2
3

2
3

2
3

r
V

r
V

r
V

m
ej
e

r
−×=== αεε

where 1≅rε  for the air;  is 
the called Child’s constant; 

61033.2 −×=α
r , in this case, is  

the distance between the center of the charges 
and the Gravitational Shieldings and  

(see Fig.6) (
1wS 2wS

( ) mmr 1615
2
1 107104.1 −− ×=×= ); V  is the 

voltage drop given by  

( )33
22 00 A
QrrrEV Q

w εε
σ

===

where  is the anomalous amount of charge 
in the region with area , i.e., 

Q
A

qAQQ ησσ == , η  is the ratio of 

proportionality, and 2102 /108.94 mCRqq
−×≅= πσ  

is the normal charge density ;  is 

the total charge[

Cq 000,500=

24], then nq qAQ ηση ==  
( qn Aq σ=  is the normal amount of charge in 
the area ).     A
          By substituting (33) into (32), we get 
 

( )34
2

22
222

2
3

2
3

2
3

0
2

0
2 ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

===
A

Q
rr

A
Qr

r
Vjjw ε

αε
αα

 
Since 02εσQwE =  and www Ej σ= , we can 
write that 

( )

( )351014.2

18.018.018.0

22
2

5.516

5.5
0

5.1

5.53

5.5
0

5.1

5.53

5.55.5
0

5.1

5.53

0

3

0

343
2
3

η

ε

ησα

ε
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ε

α

εε
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×=
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=
⎥
⎥
⎥

⎦
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⎟⎟
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⎞
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⎛
==

rrAr
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EjE
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wwww

          

The electric field  has an oscillating 
component, , with frequency, , equal to 
the lowest Schumann resonance frequency 

wE

1wE f

Hzf 83.71 = . Then, by using Eq. (7), that can 
be rewritten in the following form [18]:   

( )36110758.1121 32

43
27

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
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⎦

⎤

⎢
⎢

⎣

⎡
−×+−== −

f

E
m

m r

i

g

ρ

σμ
χ

we can write that 

( )37110758.1121 3
1

2

4
1

3
27

⎪⎭

⎪
⎬
⎫

⎪⎩
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⎧

⎥
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⎢
⎢
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−×+−== −

f
E
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w

wwrw

i

g
w ρ
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By substitution of Eq. (35), 1=rwμ , 
 and into the 

expression above, we obtain 

32 /101 mkgw
−×=ρ Hzf 83.71 =

( )3811084.7121 5.510

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−= − ηχw

          The gravity below  will be 
decreased by the effect of the Gravitational 
Shieldings and , according to the 
following expression 

2wS

1wS 2wS

 
( )sunww gg 21χχ−

 
where www χχχ == 21 . Thus, we get 
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 Fig. 6 -  Gravitational Shieldings 1wS and 2wS  produced by strong densities of electric charge in the 
upper boundary of the Earth-Ionosphere.  
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gg
g

gsun χη =
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−− −

2
5.510 11084.71211

where 

( )3911084.71211
2

5.510

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−−= −

g
g sunηχ

           In a previous article [18], it was shown 
that, when the gravitational mass of a body is 
reduced to a value in the range of  
to  or the local gravity

im159.0+

im159.0− ( )g  is 
reduced to a value in the range of  
to , the body performs a transition 
to the imaginary spacetime. This means that, 
if the value of 

g159.0+
g159.0−

χ  given by Eq.(39) is in the 
range 159.0159.0 −<< χ , then any body 
(aircrafts, ships, etc) that enters the region - 
defined by the volume ( )dA 10~×  below the 
Gravitational Shielding ,  will perform a 
transition to the imaginary spacetime. 
Consequently, it will disappear from our 
Real Universe and will appear in the 
Imaginary Universe. However, the electric 
field , which reduces the gravitational 
mass of the body (or the gravitational 
shieldings, which reduce the local gravity) 
does not 

2wS

1wE

accompany the body; they stay at 
the Real Universe. Consequently, the body 
returns immediately from the Imaginary 
Universe. Meanwhile, it is important to note 
that, in the case of collapse of the 
wavefunction of the body, it will never 
more come back to the Real Universe.  

Ψ

        Equation (39) shows that, in order to 
obtain χ  in the range of 159.0159.0 −<<χ   the 
value of η  must be in the following range:  

4.1351.127 << η
 Since the normal charge density is 

 then it must be increased 
by about 130 times in order to transform the 
region , below the Gravitational 
Shielding , in a gate to the imaginary 
spacetime.  

210 /108.9 mCq
−×≅σ

( dA 10~× )
2wS

          It is known that in the Earth's 
atmosphere occur transitorily large densities 
of electromagnetic energy across extensive 
areas. We have already seen how the density 
of electromagnetic energy affects the 

gravitational mass (Eq. (4)). Now, it will be 
shown that it also affects the length of an 
object. Length contraction or Lorentz 
contraction is the physical phenomenon of a 
decrease in length detected by an observer of 
objects that travel at any non-zero velocity 
relative to that observer. If is the length of 
the object in its rest frame, then  the length 

, observed by an observer in relative 
motion with respect to the object, is given by 

0L

L

( ) ( )401 22
0

0 cVL
V

L
L −==

γ
where is the relative velocity between the 
observer and the moving object and the 
speed of light. The function

V
c

( )Vγ is known as 
the Lorentz factor.  
          It was shown that Eq. (3) can be 
written in the following form [18]:  
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This expression shows that  
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By substitution of Eq. (41) into Eq.(40) we 
get 

( ) ( )42
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==
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It was shown that, the term, cmp i0Δ , in the 
equation above is equal to 2cWn r ρ , where 

is the density of electromagnetic energy 
absorbed by the body and  the index of 
refraction, given by 

W
rn

( ) ⎟
⎠
⎞⎜

⎝
⎛ ++== 11

2
2ωεσ

με rr
r v

cn

In the case of επσ f2>> , ( ) 28 EfW πσ=  and 

fcvcnr πμσ 42==  [30]. Thus, in this case, 
Eq. (42) can be written as follows  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 

4
rmsE

( )44

10758.11 4
32

3
27

0

rms
r E

f

LL

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
×+

=
−

ρ
σμ

Now, consider an airplane traveling in a 
region of the atmosphere. Suddenly, along a 
distance  of the trajectory of the airplane 
arises an ELF electric field with intensity 

 and frequency . The 
Aluminum density is  and 
its conductivity is . 
According to Eq. (44), for the airplane the 
distance  is shortened by . Under 
these conditions, a distance  of about 
3000km will become just 0.08km.  

0L

15 .10~ −mVErms Hzf 1~
33 .107.2 −×= mkgρ

17 .1082.3 −×= mSσ

0L 5107.2 −×

0L

          Time dilation is an observed 
difference of elapsed time between two 
observers which are moving relative to each 
other, or being differently situated from 
nearby gravitational masses. This effect 
arises from the nature of space-time 
described by the theory of relativity. The 
expression for determining time dilation in 
special relativity is:  

( )
22

0
0

1 cV

TVTT
−

== γ  

where  is the interval time measured at the 
object in its rest frame (known as the proper 
time); 

0T

T is the time interval observed by an 
observer in relative motion with respect to 
the object.  
          Based on Eq. (41), we can write the 
expression of T  in the following form: 
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For , we can write that and cV << Vmp i0=Δ

ϕϕ 22
00

2
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where ϕ  is the gravitational potential. 
Then, it follows that 
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Consequently, the expression of T becomes 
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which is the well-known expression obtained 
in the General Relativity.  
          Based on Eq. (41) we can also write 
the expression of T  in the following form: 
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          Now, consider a ship in the ocean. It is 
made of steel ( 300=rμ ; ; 

). When subjected to a 
uniform ELF electromagnetic field, with 
intensity  and 
frequency 

16 .101.1 −×= mSσ
33 .108.7 −×= mkgρ

13 .1036.1 −×= mVErms

Hzf 1= , the ship will perform a 
transition in time to a time T given by 
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If shJanuaryT 0min00,19431,0 =  then 
the ship performs a transition in time 
to shJanuaryT 0min00,19811,= . Note 
that the use of ELF ( )Hzf 1=  is fundamental. 
          It is important to note that the 
electromagnetic field , besides being 
uniform, must remain with the ship during 
the transition to the time 

rmsE

T . If it is not 
uniform, each part of the ship will perform  
transitions for different times in the future. 
On the other hand, the field must remain with 
the ship, because, if it stays at the time , 
the transition is interrupted. In order to the 
electromagnetic field remains at the ship, it is 
necessary that all the parts, which are 
involved with the generation of the field, stay 

0T
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inside the ship. If persons are inside the ship 
they will perform  transitions for different 
times in the future because their 
conductivities and densities are different. 
Since the conductivity and density of the ship 
and of the persons are different, they will 
perform transitions to different times. This 
means that the ship and the persons must 
have the same characteristics, in order to 
perform transitions to the same time. Thus, in 
this way is unsuitable and highly dangerous 
to make transitions to the future with 
persons. However, there is a way to solve 
this problem. If we can control the 
gravitational mass of a body, in such way 
that 0ig mm χ= , and we put this body inside 
a ship with gravitational mass 0ig MM ≅ , 
then the total gravitational mass of the ship 
will be given by‡‡

( ) 00 iiggtotalg mMmMM χ+=+=
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we can write that  
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Then it follows that 
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Substitution of Eq. (47) into Eq. (49) gives 
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Note that, if ( )000391148.0 ii mM−=χ , Eq. 
(50) gives 

( )0195574.10TT =
which is the same value given by Eq.(46).  
 
                                           
‡‡ This idea was originally presented by the author in 
the paper: The Gravitational Spacecraft [30].  
 

          Other safe way to make transitions 
in the time is by means of flights with 
relativistic speeds, according to predicted by 
the equation: 

( )51
1 22

0

cV

TT
−±

=

          With the advent of the Gravitational 
Spacecrafts [30], which could reach velocities 
close to the light speed, this possibility will 
become very promising. 
          It was shown in a previous paper [18] 
that by varying the gravitational mass of the 
spacecraft for negative or positive we can go 
respectively to the past or future.         
          If the gravitational mass of a particle is 
positive, then t  is always positive and given 
by 

( )521 22
0 cVtt −+=

This leads to the well-known relativistic 
prediction that the particle goes to the future 
if .  However, if the gravitational 
mass of the particle is negative, then t  is also 
negative and, therefore, given by  

cV →

( )531 22
0 cVtt −−=

In this case, the prevision is that the particle 
goes to the past if .  In this way, 
negative gravitational mass is the necessary 
condition to the particle to go to the past.    

cV →

           Now, consider a parallel plate 
capacitor, which has a high-dielectric strength 
semiconductor between its plates, with the 
following characteristics 1=rμ ; ; 

. According to Eq.(45), when 
the semiconductor is subjected to a uniform 
ELF electromagnetic field, with intensity 

14 .10 −= mSσ
33 .10 −= mkgρ

( )mmKVmVErms /1.0.10 15 −=  and frequency 
Hzf 1= , it should perform a transition in 

time to a time T given by 
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)
However, the transition is not performed, 
because the electromagnetic field is external 
to the semiconductor, and obviously would 
not accompany the semiconductor during the 
transition.  In other words, the field stays at 
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the time , and the transition is not 
performed.  

0T

 
7. Detection of Earthquakes at the Very  
    Early Stage  
 
           When an earthquake occurs, energy 
radiates outwards in all directions. The 
energy travels through and around the earth 
as three types of seismic waves called 
primary, secondary, and surface waves (P-
wave, S-wave and Surface-waves). All 
various types of earthquakes follow this 
pattern. At a given distance from the 
epicenter, first the P-waves arrive, then the 
S-waves, both of which have such small 
energies that they are mostly not threatening. 
Finally, the surface waves arrive with all of 
their damaging energies. It is predominantly 
the surface waves that we would notice as the 
earthquake. This knowledge, that, preceding 
any destructive earthquake, there are telltales 
P-waves, are used by the earthquake warning 
systems to reliably initiate an alarm before 
the arrival of the destructive waves. 
Unfortunately, the warning time of these 
earthquake warning systems is less than 60 
seconds.  
          Earthquakes are caused by the 
movement of tectonic plates. There are three 
types of motion: plates moving away from 
each other (at divergent boundaries); moving 
towards each other (at convergent 
boundaries) or sliding past one another (at 
transform boundaries). When these 
movements are interrupted by an obstacle 
(rocks, for example), an Earthquake occurs 
when the obstacle breaks (due to the sudden 
release of stored energy).  
          The pressure P  acting on the obstacle 
and the corresponding reaction modifies the 
gravitational mass of the matter along the 
pressing surfaces, according to the following 
expression [18]: 
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where  ρ  and  are respectively, the density 
of matter and the speed of the pressure waves 
in the mentioned region. 

v

          Hooke’s law tells us that , 
thus Eq. (55) can be rewritten as follows 
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Thus, the matter subjected to the 
pressure P works as a Gravitational 
Shielding. Consequently, if the gravity below 
it is , then the gravity above it is

⊕
g

⊕
gχ , in 

such way that a gravimeter on the Earth 
surface (See Fig.7) shall detect a gravity 
anomaly gΔ  given by 
 

( ) ( )581
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Substitution of Eq. (57) into this Eq. (58) 
yields 
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Thus, when a gravity anomaly is detected, 
we can evaluate, by means of Eq. (59), the 
magnitude of the ratio ρP  in the 
compressing region. On the other hand, 
several experimental observations of the time 
interval between the appearing of gravity 
anomaly gΔ  and the breaking of the obstacle 
(beginning of the Earthquake) will give us a 
statistical value for the mentioned time 
interval, which will warn us (earthquake 
warning system) when to initiate an alarm. 
Obviously, the earthquake warning time, in 
this case becomes much greater than 60 
seconds.   
 
 
 
 
 
 
 
 
 
 
 

245



 16
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(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c) 
 
  Fig. 7 – Three main types of movements: (a) Divergent (tectonic plates diverge). (b) Convergent 
(plates converge). (c) Transform (plates slide past each other). Earthquakes occur when the obstacle
breaks (due to the sudden release of stored energy).  
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The quantization of gravity showed that the matter is also quantized, and that there is an elementary quantum of 
matter, indivisible, whose mass is kg73109.3 −×± . This means that any body is formed by a whole number of these 
particles (quantization). It is shown here that these elementary quanta of matter should fill all the space in the 
Universe forming a Quantum Fluid continuous and stationary. In addition, it is also explained why the 
Michelson-Morley experiment was not able to detect this Universal Quantum Fluid.  
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1. Introduction        
          Until the end of the century XX, 
several attempts to quantize gravity were 
made. However, all of them resulted fruitless 
[1, 2]. In the beginning of this century, it was 
clearly noticed that there was something 
unsatisfactory about the whole notion of 
quantization and that the quantization 
process had many ambiguities. Then, a new 
approach has been proposed starting from the 
generalization of the action function*.  The 
result has been the derivation of a theoretical 
background, which finally led to the so-
sought quantization of gravity and of matter 
[3]. The quantization of matter shows that 
there is an elementary quantum of matter 
whose mass is kg73109.3 −×± . This means that 
there are no particles in the Universe with 
masses smaller than this, and that any body is 
formed by a whole number of these particles. 
Here, it will be shown that these elementary 
quanta of matter should fill all the space in 
the Universe, forming a quantum fluid 
continuous and stationary. In addition, it is 
also explained why the Michelson-Morley 
experiment found no evidence of the existence 
of the universal fluid [4]. A modified 
Michelson-Morley experiment is proposed in 
order to observe the displacement of the 
interference bands.  
  2. The Universal Quantum Fluid 
          The quantization of gravity showed 
that the matter is also quantized, and that 
                                           
* The formulation of the action in Classical Mechanics 
extends to Quantum Mechanics and has been the basis 
for the development of the Strings Theory.   

there is an elementary quantum of matter, 
indivisible, whose mass is kg73109.3 −×± [3].   
          Considering that the inertial mass of 
the Observable Universe is kgGHcMU

53
0

3 102 ≅=  , 
and that its volume is 

( ) 3793
03

43
3
4 10 mHcRV UU ≅== ππ , where 

is the Hubble constant, 
we can conclude that the number of these 
particles in the Observable Universe is  

118
0 1075.1 −−×= sH

( )
( )110125

min0
particles

m
M

n
i

U
U ≅=

By dividing this number by , we get UV

( )2/10 346 mparticles
V
n

U

U ≅

          Obviously, the dimensions of the 
elementary quantum of matter depend on its 
state of compression. In free space, for 
example, its volume is UU nV . 
Consequently, its “radius” is mnR UU

153 10−≅ .  
          If  particles with diameter N φ  fill all 
space of  then . Thus, if  

 then the number of particles, with 
this diameter, necessary to fill all  is  

. Since the number of 

31m 13 =φN

m1510−≅φ
31m

particlesN 4510≅
elementary quantum of matter in the 
Universe is 346 /10 mparticlesVn UU ≅  we can 
conclude that these particles fill all space in 
the Universe, forming a Quantum Fluid 
continuous and stationary, the density of 
which is    

( ) ( )3/10 327min0 mkg
V

mn

U

iU
CUF

−≅=ρ

Note that this density is smaller than the 
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 2
density of the Intergalactic Medium 
( )326 /10 mkgIGM

−≅ρ . 
          The density of the Universal Quantum 
Fluid is clearly not uniform along the 
Universe, since it can be strongly 
compressed in several regions (galaxies, 
stars, blackholes, planets, etc). At the normal 
state (free space), the mentioned fluid is 
invisible. However, at supercompressed 
state, it can become visible by giving origin 
to the known matter, since matter, as we have 
seen, is quantized and consequently, formed 
by an integer number of elementary quantum 
of matter with mass . Inside the 
proton, for example, there are 

(min0im )

( )
45

min0 10≅= ipp mmn  elementary quanta of matter 
at supercompressed state, with volume 

pproton nV  and “radius” mnR pp
303 10−≅ .  

          Therefore, the solidification of the 
matter is just a transitory state of this 
Universal Quantum Fluid, which can turn 
back into the primitive state when the 
cohesion conditions disappear. 
          Due to the cohesion state of the 
elementary quanta of matter in the Universal 
Quantum Fluid, any amount of linear 
momentum transferred to any elementary 
quantum of matter propagates totally to the 
neighboring and so on, in such way that, 
during the propagation of the momentum, the 
elementary quanta of matter do not move, in 
the same way as the intermediate spheres in 
Newton’s pendulum (the well-known device 
that demonstrates conservation of momentum 
and energy) [5, 6]. Thus, whether it is a 
photon that transfers its momentum to the 
elementary quanta of matter, then the 
momentum variation due to the incident 
photon is λhp =Δ , where λ  is its 
wavelength. As we have seen, the diameter 
of the elementary quantum of matter is 

. According to the Uncertainty 
Principle the variation  can only be 
detected if . In order to satisfy this 
condition we must have . 
This means that momentum variations, in the 
elementary quanta of matter, caused by 
photons with wavelength cannot 

be detected.  That is to say that the 
propagation of these photons through the 
Universal Quantum Fluid is equivalent to its 
propagation in the free space. In practice, it 
works as if there was not the Universal 
Quantum Fluid.  This conclusion is highly 
important, because it can easily explain why 
in the historical Michelson-Morley 
experiment there was no displacement of the 
interference bands namely because the 
wavelength of the light used in the Michelson-
Morley experiment was  fact that led 
Michelson to conclude that the hypothesis of 
a stationary ether was incorrect. Posteriorly, 
several experiments [

mx 1510−≈Δ
pΔ

h≥ΔΔ xp

mx 14102 −≈Δ≤ πλ

m1410−>λ

m7105 −×=λ

7-13] have been carried 
out in order to check the Michelson-Morley 
experiment, but the results basically were the 
same obtained by Michelson.  
         Thus, actually there was no 
displacement of the interference bands in the 
Michelson-Morley experiment because the 
wavelength used in the experiment 
was , which is a value clearly 
much greater than , and therefore, 
does not satisfy the condition 

derived from the Uncertainty 
Principle. The substitution of light used in 
the Michelson-Morley experiment by 
radiation with  is clearly 
impracticable. However, the Michelson-
Morley experiment can be partially modified 
so as to yield the displacement of the 
interference bands. The idea is based on the 
generalized expression for the momentum 
obtained recently[

m7105 −×=λ
m1410−

mx 14102 −≈Δ≤ πλ

m1410−≤λ

3], which is given by   
( )4VMp g=

where  221 cVmM gg −=  is the relativistic 

gravitational mass of the particle and V  its 
velocity;   the general expression 
of the correlation between the gravitational 
and inertial mass; 

0ig mm χ=

χ  is the correlation 
factor[3].Thus, we can write  

( )5
11 22

0
22 cV

m

cV

m ig

−
=

−

χ  

Therefore, we get 
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( )6ig MM χ=

The Relativistic Mechanics tells us that  

( )72c
UVp =

where  is the total energy of the particle. 
This expression is valid for any velocity V of 
the particle, including 

U

cV = . 
          By comparing Eq. (7) with Eq. (4) we 
obtain 

( )82cMU g=

It is a well-known experimental fact that 
( )92 hfcM i =

Therefore, by substituting Eq. (9) and Eq. (6) 
into Eq. (4), gives 

( )10
λ

χ h
c
Vp =

Note that this expression is valid for any 
velocity of the particle. In the particular 
case of , it reduces to  

V
cV =

( )11
λ

χ hp =

By comparing Eq. (10) with Eq. (7), we 
obtain 

( )12hfU χ=

Note that only for 1=χ  Eq. (11) and Eq. 
(12) are reduced to the well=known 
expressions of DeBroglie ( )λhq =  and 
Einstein ( ) .  hfU =
          Equations (10) and (12) show, for 
example, that any real particle (material 
particles, real photons, etc) that penetrates a 
region (with density ρ , conductivityσ and 
relative permeability rμ ), where there is an 
electromagnetic field ( , will have its 
momentum 

)BE,
p  and its energy U  reduced by 

the factor χ , where  χ    is given by[3]:  
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where is the rms value of the magnetic 
field 

rmsB
B . 

        The remaining amount of momentum 
and energy, respectively given by 

( )
λ

χ h
c
V
⎟
⎠
⎞

⎜
⎝
⎛−1  and ( ) hfχ−1 , are 

transferred to the imaginary particle 
associated to the real particle† (material 
particles or real photons) that penetrated the 
mentioned region.  
          It was previously shown that, when the 
gravitational mass of a particle is reduced to 
a range between iM1590.+  to , 
i.e., when 

iM1590.−
159.0<χ , it becomes 

imaginary[3], i.e., the gravitational and the  
inertial masses of the particle becomes 
imaginary. Consequently, the particle disappears 
from our ordinary space-time. It goes to the 
Imaginary Universe. On the other hand, when the 
gravitational mass of the particle becomes greater 
than iM1590.+ , or less than  , i.e., 
when 

iM1590.−
159.0>χ , the particle return to our 

Universe.  
          Figure 1 (a) clarifies the phenomenon of 
reduction of the momentum for 159.0>χ , and 
Figure 1 (b) shows the effect in the case of 

159.0<χ . In this case, the particles become 
imaginary and, consequently, they go to the 
imaginary space-time when they penetrate the 
electric field E .  However, the electric field E  
stays in the real space-time. Consequently, the 
particles return immediately to the real space-
time in order to return soon after to the imaginary 
space-time, due to the action of the electric 
field E . Since the particles are moving at a 
direction, they appear and disappear while they 
are crossing the region, up to collide with the 
plate (See Fig.1) with a momentum, 

λ
χ h

c
Vp m ⎟

⎠
⎞

⎜
⎝
⎛= , in the case of a material 

particle, and 
λ

χ hpr =   in the case of a photon.   

          If this photon transfers its momentum 
to elementary quanta of matter ( )mx 1510−≈Δ , 
then the momentum variation due to the 
incident photon is λχ hp =Δ . According to 
the Uncertainty Principle the variation pΔ  
can only be detected if , i.e., if  h≥ΔΔ xp

( )142 xΔ≤ χπλ
We conclude, then, that the interaction 
between the light used in the Michelson-
                                           
† As previously shown, there are imaginary particles 
associated to each real particle[3].   
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Morley experiment ( )m7105 −×=λ  and the 
Universal Quantum Fluid just can be 
detected, and to produce of the displacement 
of the interference bands, if 

( )15108 7×≥χ
          In order to satisfy this condition in the 
Michelson-Morley experiment, we must modify 
the medium where the experiment is performed 
(for example substituting the air by low-pressure 
Mercury plasma), and apply through it an 
electromagnetic field with frequency . Under 
these conditions, according to Eq. (13), the value 
of 

f

χ will be given by 

( )16110758.1121 44
32

3
27

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
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⎤

⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
×+−= −

rms
r Bc

fρ

σμ
χ

If the low-pressure Mercury plasma is 
at  and  
[

23 80106 −− =×= mNTorrP .. KT 15.318≅
14], then the mass density, according to the 

well-known Equation of State, is 

( )17.10067.6 350 −−×≅= mkg
ZRT
PM

ρ

where  is the molecular 
mass of the Hg; 

1
0 20060 −= molkgM ..

1≅Z  is the compressibility 
factor for the Hg plasma; 

 is the gases 
universal constant. 

1013148 −−= KmoljouleR ...

           The electrical conductivity of the Hg 
plasma, under the mentioned conditions, has 
already been calculated [15], and is given by 

( )18.419.3 1−≅ mSσ
By substitution of the values of ρ  and σ into 
Eq. (16) yields 

( )191105471.1121
3

4
17

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢
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⎡
−×+−=

f

Brmsχ

By comparing with (15), we get 

( )2001037.0
3

4
≥

f
Brms

Thus, for , the ELF magnetic field 
must have the following intensity:  

Hzf 1=

 
( )2132.0 TBrms ≥

 
This means that, if in the Michelson-Morley 
experiment the air is substituted by Hg    

plasma at  and , and an 
ELF magnetic field with frequency 

Torr3106 −× K15.318
Hzf 1=  

and intensity  is applied through 
this plasma (Fig. 2), then the displacement of 
the interference bands should appear.   

TBrms 32.0≥

          It is important to note that due to the 
Gravitational Shielding effect [3], the gravity 
above the magnetic field is given by  

. This value, extends 
above the vacuum chamber for 
approximately 10 times its length. In order to 
eliminate this problem we can replace the 
ELF magnetic field,

28 .108.7 −×≥ smgχ

B , shown in Fig. 2, by 
two ELF magnetic fields, and , sharing 
the same frequency, . The field, , is 
placed vertically through the region of the 
experimental set-up. The field, , is also 
placed vertically, just above (See Fig. 3). 
Thus, the gravity above  is given by 

1B 2B
Hzf 1= 1B

2B

1B

2B
g21χχ  where 111 ig mm=χ  and 

222 ig mm=χ  are respectively, the 
correlation factors in the Gravitational 
Shieldings 1 and 2, produced by the ELF 
magnetic fields  and , respectively. In 
order to become 

1B 2B
gg =21χχ  we must make 

7
12 10811 ×−== χχ . According to Eq. 

(19), this value can be obtained if 
 and . 

Note that the value of is less than the 
value of the Earth’s magnetic field 
( ). However, this is not a 
problem because the steel of the vacuum 
chamber works as a magnetic shielding, 
isolating the magnetic fields inside the 
vacuum chamber.  

( ) TBrms
5

2 10331481522.5 −×= ( ) TBrms 32.01 =

( )2rmsB

TB 5106 −×≅
⊕
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                                                      (a) 
 * There are a type of neutrino, called "ghost” neutrino, predicted by General Relativity, with zero mass
and zero momentum. In spite its momentum be zero, it is known that there are wave functions that 
describe these neutrinos and that prove that really they exist.  
  
   
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
                                                      (b) 
Fig. 1 –The correlation factor in the expression of the Momentum. (a) Shows the
momentum for 159.0>χ . (b) Shows the effect when 159.0<χ . Note that in both cases, 
the material particles collide with the cowl with the momentum ( ) λχ h

m cVp = ,  and 

the photons with
λ

χ hpr =  .  
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 Fig. 2 - The modified Michelson-Morley experiment. The air is substituted by Hg plasma at

Torr3106 −×  and K15.318 , and an ELF magnetic field with frequency Hzf 1=  and intensity 
TBrms 32.0≥  is applied through this plasma, then the displacement of the interference bands should

appear.  
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Fig. 3 – Cross-section of the vacuum chamber showing the magnetic fields 1B and 2B . 
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Electric double-layer capacitors (EDLCs), also known as supercapacitors, electrochemical double layer 
capacitors, or ultracapacitors, are electrochemical capacitors that have an unusually high energy density when 
compared to common capacitors, typically on the order of thousands of times greater than a high capacity 
electrolytic capacitor. It is shown here that when an EDLC is fully charged its gravitational mass is considerably 

eater than when it is discharged.  gr   
Key words: Supercapacitors, Energy storage systems, Experimental tests of gravitational theories  
PACS: 88.80.fh; 84.60.Ve , 04.80.Cc   

 
1. Introduction        
 
          The electric double-layer capacitor 
effect was first noticed in 1957 by General 
Electric engineers experimenting with 
devices using porous carbon electrode [1]. It 
was believed that the energy was stored in 
the carbon pores and it exhibited 
"exceptionally high capacitance", although 
the mechanism was unknown at that time. 
          General Electric did not immediately 
follow up on this work, and the modern 
version of the devices were eventually 
developed by researchers at Standard Oil of 
Ohio in 1966, after they accidentally re-
discovered the effect while working on 
experimental fuel cell designs [2]. Their cell 
design used two layers of activated carbon 
separated by a thin porous insulator, and this 
basic mechanical design remains the basis of 
most electric double-layer capacitors to this 
day. 
          An electric double-layer capacitor 
(EDLC), is known as supercapacitor, or 
ultracapacitor. Their energy density is 
typically hundreds of times greater than 
conventional electrolytic capacitors. They 
also have a much higher power density than 
batteries or fuel cells. As of 2011 EDLCs had 
a maximum working voltage of 5 volts and 
capacities of up to 5,000 farads [3].  
          Currently, the EDLCs are used for 
energy storage rather than as general-purpose 
circuit components. The EDLCs also have 
two metal plates, but they are coated with 
activated carbon immersed in an electrolyte, 
and separated by an intervening insulator, 
forming in this manner, the double-layer of 

activated carbon inside the capacitor. During 
the charging process, ions from the 
electrolyte accumulate on the surface of each 
carbon-coated plate.  
          Here it is shown that when an EDLC is 
fully charged its gravitational mass is 
considerably greater than when it is 
discharged.  
    
2. Theory 
 
          Consider the cross-section of an 
EDLC as shown in Fig. 1. The double-layer 
in the EDLCs is generally made of activated 
carbon immersed in an electrolyte whose 
conductivity is much less than carbon 
conductivity [4]. The result is that the 
conductivity of the double-layer becomes 
much less than the conductivity of the 
activated carbon and, in this way, the double-
layer can withstand a low voltage, and no 
significant current flows through the 
activated carbon layers of an ELDC [3]. This 
means that they are similar to dielectrics with 
very low dielectric strength. Thus, due to the 
electrical charge stored in the activated 
carbon layers, each layer  can be considered 
as a non-conducting plane of charge, with 
density of charge, Sq=σ , where  is the 
area of the plates of the capacitor, and 

S

CVq =  is the amount of electrical charge 
stored in the activated carbon layers; is the 
capacity of the EDLC. Thus, according to the 
well-known expression of the electric field 
produced by a non-conducting plane of 
charge [

C

5], we can conclude that the electric 
field through the layers of activated carbon 
(See Fig.1) is given by 
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Consequently, the density of electromagnetic 
energy in the carbon layers is 
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          It was shown that the relativistic 
gravitational mass is correlated with the 
relativistic inertial mass  by means of the 
following factor [

gM

iM
6]: 

 
( )3ig MM χ=

 
where χ  can be expressed by 
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where  is the refraction index and rn ρ  the 
density of the material.  
         Substitution of Eq. (2) into Eq. (4), 
yields 
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In the case of activated carbon layer: 

; ( ) 1≅layerrn ( ) 12≅layerrε  and . 
Thus, if the supercapacitor has ; 

 and is subjected to 
then Eq. (5) gives 

3.800 −≅ mkglayerρ

FC 000,3=
2036.045.008.0 mS =×=

VoltsV 4=
 

( )614.1−=χ
 
Substitution of Eq.(6) into Eq. (3) yields 
 

( ) ( ) ( ) ( )714.114.1 layerilayerilayerg MMM =−=

 
This means an increase of 14% in the 
gravitational mass of the double-layer when 

the supercapacitor is fully charged. Since 
the mass of the double-layer is a significant 
part of the total mass of the supercapacitor, 
we can conclude that, when fully charged the 
supercapacitor will display considerably 
more mass than when it is discharged.  
         It is important to note that the 
gravitational mass of the double-layer can 
also be reduced, decreasing the total mass of 
the supercapacitor. This can occur, for 
example, when .  VoltsVVolts 1.35.1 <<
 
Conclusion  
 
          The theoretical results here obtained 
for the gravitational mass of an EDLC are 
general for energy accumulator cells which 
contain non-conducting planes of charges 
similar to the activated carbon + electrolyte 
layers of the EDLCs.  
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Fig. 1 – Cross-section of an Electric Double-Layer Capacitor (Supercapacitor) -  Each activated 
carbon + electrolyte layer works as a non-conducting plane of charge, with density of charge 

Sq−− =σ and Sq++ =σ  respectively. The electric fields through the layers, due to these 
densities of charges ( )+− EE , , are shown in the figure above.   
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Science and Religion have always observed the events from their exclusive viewpoint. It was necessary 
the arising of a bond that would make possible the unification of them. This bond was revealed in the last 
decades by Quantum Physics, which has shown us that some physical laws extend beyond the material 
world, pointing to the existence of the spiritual world. Thus, the spiritual world exists now no longer as 
supernatural one, but as world as real as our material world. This discovery marked the beginning of the 
understanding of the spiritual world nature and its relationship with the material world. Starting from this 
knowledge, here widely detailed, it is now possible to understand the eternal puzzles: where have we 
come from, because here we are, and where do we go.   
 
Key words: Science, Religion, Spiritual World, Quantum Gravity, Quantum Cosmology, Quantum 
Consciousness.    
  
1. Introduction         
 
        The Spiritual World has always been considered something supernatural. Only recently, 
with the advent of Quantum Physics, the first evidences of its existence arose. However, it was 
the theoretical background derived from Quantum Gravity [1] that has shown that our Real 
Universe is contained in an Imaginary Universe. Here, the terms real and imaginary are 
borrowed from mathematics (real and imaginary numbers). In addition, it has been possible to 
show that the Imaginary Energy has the same characteristics of the Psychic Energy, that is, both 
are equivalent. This means that the Imaginary Universe is in fact the Psychic Universe. This 
discovery was the starting point for understanding the nature of the Spiritual World and beings 
it contains. It also made possible the acquisition of a strong knowledge about the relationship of 
the beings of the Spiritual World with us, and with our Material World. This knowledge, which 
leads us beyond the Material Universe, is widely detailed in this work.  
 
2. The Psychic Energy  
 
          It is known that the De Broglie waves are characterized by a variable quantity called the 
wave function, denoted by the symbolψ. While the frequencies of the De Broglie waves are 
determined by a simple form, the value of ψ is usually very complicated. The value of 2Ψ  (or 

*ΨΨ ) calculated for a particular point x, y, z, t is proportional to the probability of finding the 
particle experimentally in that place and time1.  
          Thus, each particle has a particular wave function, which describes the particle fully. 
Roughly, it is similar to the "identity card" of the particle, containing all information about the 
particle or the body. 
          Since  is proportional to the probability  of finding the particle described byΨ , the 
integral of  on the whole space must be finite – inasmuch as the particle is someplace.  
Therefore, if           

2Ψ P
2Ψ

( )010V2 =Ψ∫
+∞

∞−
d

The interpretation is that the particle does not exist. However, if 

                                                 
1 Interpretation by Max Born in 1926. 
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( )02V2 ∞=Ψ∫
+∞

∞−
d

the particle will be everywhere simultaneously.   
          Despite the fact that the De Broglie waves are normally associated to material particles 
and, in general associated to material bodies, it is known that they are also associated to exotic 
particles that cannot even be detected, such as a type of neutrinos called "ghost” neutrinos, 
predicted by General Relativity. These are called "ghost” neutrinos, because they have zero 
mass and zero momentum, and cannot be detected. But even so, it is known that there are wave 
functions that describe them, which means that they exist and can be present in any place. As a 
rough analogy, it is like a person who, despite of existing and possessing an identity card, is 
never seen by anyone. The existence of a wave function associated with the "ghost” neutrino is 
very important, because, in this context, we can conclude that even a thought may have a wave 
function associated with it.  
          It is a proven quantum fact that the wave function Ψ  may "collapse" and, in that instant, 
the possibilities that it describes, suddenly express themselves in reality. The moment of the 
"collapse" of the wave function is then a decision point where the pressing need of realization 
of the possibilities described by the wave function occurs.                          
          For an observer in our universe something is real when it is in the form of matter or 
radiation. Therefore, it can occur that the possibilities described by the wave function realize 
themselves in the form of radiation, i.e., they did not materialize. This obviously must occur 
when the energy that forms the content described by the wave function is not equal to the 
amount of energy needed for its materialization.  
          Then consider any thought. A thought is a psychic body, with a well-defined psychic 
energy, and, as such, with a wave function of its own as any other psychic body. When its wave 
function collapses, two possibilities may occur: (a) the psychic energy contained in the thought 
is not sufficient to materialize its content - in this case, the collapse of the wave function is 
realized in the form of radiation: (b) the psychic energy is sufficient for its materialization -  in 
this case, the collapse of the wave function content will be fully materialized. 
            However, in both cases, there must always be production of "virtual" photons to 
communicate the psychic interaction to other bodies of the universe, because, according to the 
quantum theory, only through this type of quanta, can the interaction be communicated, since it 
has infinite range just in the same way as the electromagnetic interaction has, which we know is 
communicated by exchanging "virtual" photons. The term "virtual" derives from the principle of 
uncertainty due to the impossibility to detect these photons. This is a limitation imposed by 
Nature proper.  
        It can be easily seen that this materialization process, although theoretically possible, 
requires enormous amounts of psychic energy, because, according to Einstein's famous equation 
E = mc , even a tiny object contains an enormous amount of energy. Moreover, one can 2

conclude that materializations of this type could only be produced by great consciousness with 
large psychic energy. In addition, it is evident, in this context, that the larger the amount of 
psychic energy of a consciousness the greater its chances of realization. 
          This is a materialization process that can explain the materialization of the Primordial 
Universe. In addition, it becomes evident that the Psychic Energy is a type of mother-energy or 
Universal Fluid, which can produce anything.   
          Since it is in the continuum 4-dimensional (space-time) that the realization of the wave 
functions which describe the psychic bodies occurs, then we can assume that they are generated 
in a continuum that, despite of containing all psychic forms, also interpenetrates the space-time 
continuum. Let us call it, hereafter, Psychic Continuum. By definition this continuum should 
also contain the Supreme Consciousness. Therefore, it should be infinite. 
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          Then, from the above we can see that an accurate description of the universe cannot 
exclude the psychic energy, psychic particles and psychic bodies. That is, the situation calls for 
a cosmology that includes the psyche in the description of the Universe, thus complementing the 
traditional cosmology that is only a matter of cosmology. This idea is not new; it has existed for 
some time and seems to have arisen mainly in Princeton and Pasadena in the USA in the 70s [2] 
as a result of the joint effort of eminent physicists, biologists, psychologists and theologians as 
well. [3].  
             In traditional cosmology, the universe comes from a big bang where everything that 
exists would be concentrated in a tiny particle with the size of a proton and an enormous mass 
equal to the mass of the Universe at the instant before the Big Bang,. But its origin is not 
explained, nor the why of its critical volume. 
          The critical volume, in our opinion denotes knowledge of what would happen from these 
initial conditions, a fact which points to the existence of a Creator. In this case, the 
materialization process described above would explain the materialization of the Primordial 
Universe. That is, the Primordial Universe arose at the exact moment that the primordial wave 
function collapsed (initial instant) realizating the contents of the psychic form generated in the 
consciousness of the Creator when He thought of creating the universe. 
          The psychic form described by this primordial wave function must then have been 
generated in a consciousness with psychic energy much larger than that needed to materialize 
the Universe. This enormous consciousness in turn, not only would be the biggest of all 
consciences, but also would be the substratum of everything that exists, and obviously 
everything that exists would be wholly contained therein, including all space-time. 
          Based on the General Theory of Relativity and the recent cosmological observations, it is 
known that the Universe occupies a space of positive curvature. This space, as we know, is 
"closed in itself", its volume is finite, but rest well understood, the space has no boundaries, it is 
unlimited. Thus, if the consciousness which we refer to contains all the space, its volume is 
necessarily infinite, and therefore contains an infinite psychic energy. 
          This means that it contains all the psychic energy that exists and therefore, any other 
consciousness will be contained in it. Thus, we can conclude that it is the Supreme 
Consciousness, and there is no other like it: it is unique. In addition, since it contains all the 
psychic energy, it can accomplish everything that it wants, and therefore is omnipotent. 
Previously, we showed in the article "Physical Foundations of Quantum Psychology" the 
manifestation of knowledge, or auto-accessible knowledge in a consciousness, should be related 
to its quantity of psychic energy. In the Supreme Consciousness, whose psychic energy is 
infinite, the manifestation of the knowledge is total, thus, necessarily, it must be omniscient. 
Being omniscient, we cannot doubt its justice or goodness. Thus, God is supremely just and 
good. Moreover, as it also contains all the time, with past, present and future merging into it in 
an eternal present, so that the time will not flow as it does for us, in the four-dimensional 
continuum called space-time, as "we see" the future changing continuously into present and the 
present into past. Similarly, an observer in five-dimensional continuum would not have access 
to all time as the Supreme Consciousness, but his dimensional "vision" of the time would 
certainly be wider than that of the observer positioned in the four-dimensional continuum [3]. In 
this context, only the Supreme Consciousness would have a perfect "vision" of all dimensional 
levels.  
          When we speak of creation of the universe, the use of the verb to create means that 
anything that was not came to be; assuming therefore, the concept of time flow. For the 
Supreme Consciousness however, the instant of the creation coincides with all the other times, 
not existing neither before nor after the creation, and in this way, questions like "What did the 
Supreme Consciousness do before creation?” are not justified.  
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            We can also infer from the above that the existence of the Supreme Consciousness has 
no defined limit (beginning and end), which gives It the peculiar qualities of uncreated and 
eternal.  
          Being eternal, its wave function ψ  never collapses.  Moreover, as it has infinite psychic 
energy, the value of ψ  will also be infinite. In this way, according to Quantum Mechanics, it 
means that the Supreme Consciousness is simultaneously everywhere, or omnipresent. 
          All conclusions presented here about the Supreme Consciousness were mathematically 
demonstrated in the article "Mathematical Foundations of the Relativistic Theory of Quantum 
Gravity" [1], and represent nothing more than a formal finding of what was already accepted by 
most religions.   
         It is then justified the intuitive feeling that people have about the existence of God, and 
reveals that God is the Supreme Consciousness, the first cause of all things.
          Although we can understand this and, thus, learn that God is psychic energy, we can say 
nothing about the nature of psychic energy. Likewise, we do not know the nature of electric 
charge, etc. This is a limitation imposed by the Creator Himself. 
          The option of the Supreme Consciousness in materializing the Primordial Universe into a 
critical volume, as we have seen, means that It knew what would happen from that initial 
condition. Therefore It also knew how the universe would behave under existing laws. Thus, the 
laws were not created for the Universe, and therefore are not "laws of Nature" or "laws that have 
been placed in Nature" as Descartes wrote. They already existed as an intrinsic part of the 
Supreme Consciousness; Thomas Aquinas had a very clear understanding about this. He speaks 
of the Eternal Law, "... those exist in the mind of God and rules the entire Universe."  
         The Supreme Consciousness had then complete freedom to choose the initial conditions 
of the Universe. But opted for the concentration of the early Universe in the critical volume in 
order that its development should be performed in the most convenient way for the purposes It 
had in mind, according to laws inherent in its very nature. This responds to Einstein's famous 
question: "What level of choice would God have had to build the universe?" 
          It seems that Newton was the first to realize the divine option. In his book Opticks, he 
gives us a perfect view of how he imagined the creation of the Universe:  
                             
"It seems to me that God, at the beginning, first gave way to matter in solid particles, compacted 
[...] in such way that best contribute to the purpose He had in mind ..." 
 
        For what purpose the Supreme Consciousness created the universe? This is a question that 
seems difficult to answer. However, if we assume the natural desire of the Supreme 
Consciousness of procreating, that is, of generating individual consciousness from itself so that 
they could evolve and express themselves creating attributes to Her, then, we can infer that in 
order to evolve, such consciousness would need a Universe, and this may have been the main 
reason for its creation. Thus, the origin of the Universe would be related to the generation of 
said consciousness and, consequently, the materialization of the Primordial Universe must have 
occurred at the same time at which the Supreme Consciousness decided to individualize the 
Primordial Consciousnesses.  
          As the Supreme Consciousness occupies all the space, it follows that it cannot be 
displaced by another consciousness, and not for himself. Therefore, the Supreme Consciousness 
is immovable.  
          As Augustine says (Gen. Ad lit vii, 20), "The Creator does not move either in time or 
space." 
          The immobility of God had been deemed necessary also by Thomas Aquinas, "we can 
infer be necessary that the God who puts into motion all the objects, it is immovable." (Summa 
Theologica).  

263



 5

          Due to fact that they were individualized directly from the Supreme Consciousness, the 
primordial consciousnesses certainly contained in themselves - albeit in a latent state, all the 
possibilities of the Supreme Consciousness, including the germ of independent will that allows 
the establishment of original points of departure. However, although similar to the Supreme 
Consciousness, the primordial consciousnesses could have no understanding of themselves. 
This understanding comes only with the creative mental state that the consciousnesses can only 
achieve by evolution.  
          Thus, in the first evolutionary period, the primordial consciousnesses must have 
remained in complete unconsciousness. It was then, the beginning of a pilgrimage from 
unconsciousness to the superconsciousness.    
 
3. The Good and the Evil  
 
          Basically, in the Universe there are two types of radiation: the real radiation constituted 
by of real photon, and the “virtual” radiation constituted by "virtual" photons. Previously, we 
talked about the "virtual" quanta, which are responsible for the interaction among the psychic 
particles. According to the Uncertainty Principle, “virtual” quanta cannot be observed 
experimentally. However, since they are interaction quanta, their effects may be verified in the 
very particles or bodies subjected to the interactions.  
          Obviously, only one specific type of interaction occurs between two particles if each one 
absorbs the quanta of said interaction emitted by the other; otherwise, the interaction will be 
null. Thus, the null interaction between psychic bodies particularly means that there is no 
mutual absorption of the “virtual” psychic photons (psychic interaction quanta) emitted by 
them. That is, the emission spectrum of each one of them does not coincide with the absorption 
spectrum of the other.  
          It was shown that, in all interactions (gravitational, electromagnetic, strong nuclear and 
weak nuclear), the "virtual" quanta are "virtual" photons [1].   
          It is obvious, then, that an interaction between two particles only occurs if each of them 
absorbs the "virtual" photons emitted by the other, otherwise the interaction will be zero. Thus, 
the null interaction means specifically that the emission spectrum of each particle does not 
coincide with the absorption spectrum of the other. 
          By analogy with material bodies, the emission spectra of which are, as we know, identical 
to the absorption spectra, also the psychic bodies must absorb radiation within the spectrum they 
emit. Specifically, in the case of human consciousness, their thoughts cause them to become 
emitters of psychic radiation in certain frequency spectra and, consequently, receivers in the 
same spectra. Thus, when a human consciousness, by its thoughts, is receptive to a radiation 
coming from a certain thought, said radiation will be absorbed by the consciousness (resonance 
absorption). Under these circumstances, the radiation absorbed must stimulate – through the 
Resonance Principle – said consciousness to emit in the same spectrum, just as it happens with 
matter. 
          Nevertheless, in order for that emission to occur in a human consciousness, it must be 
preceded by the individualization of thoughts identical with that which originated the radiation 
absorbed, because obviously only identical thoughts will be able to reproduce - when they 
collapse - the spectrum of “virtual” psychic radiations absorbed.  
          These induced thoughts – such as the thoughts of consciousnesses themselves – must 
remain individualized for a period of time tΔ  (lifetime of the thought) after which its wave 
functions collapse, thus producing the “virtual” psychic radiation in the same spectrum of 
frequencies absorbed.  
          The Supreme Consciousness, just as other consciousnesses, has Its own spectrum of 
absorption determined by Its thoughts – which make up the standard of a good-quality thought. 
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Thus, the concept of good-quality thoughts is immediately established. That is, they are 
resonant thoughts in the Supreme Consciousness. Thus, only thoughts of this kind, produced in 
human consciousnesses, may induce the individualization of similar thoughts in the Supreme 
Consciousness.  
          In this context, a system of judgment is established in which the good and the evil are 
psychic values, with their origin in free thought. The good is related to the good-quality 
thoughts, which are thoughts resonant in the Supreme Consciousness. The evil, in turn, is 
related to the bad-quality thoughts, non-resonant in the Supreme Consciousness. 
          Consequently, the moral derived thereof results from the Law itself, inherent in the 
Supreme Consciousness and, therefore, this psychic moral must be the fundamental moral. 
Thus, fundamental ethics is neither biological nor located in the aggressive action, as thought by 
Nietzsche. It is psychic and located in the good-quality thoughts. It has a theological basis and, 
in it, the creation of the Universe by a pre-existing God is of an essential nature, opposed, for 
instance, to Spinoza’s “geometrical ethics”, which eliminated the ideas of Creation of the 
Universe by a pre-existing God, the main underpinning of Christian theology and philosophy. 
However, it is very close to Aristotle’s ethics, to the extent that, from it, we understand that we 
are what we repeatedly do (think) and that excellence is not an act, but a habit (Ethics, II, 4). 
According to Aristotle: ‘” the goodness of a man is a work of the soul towards excellence in a 
complete lifetime: … it is not a day or a short period that makes a man fortunate and happy. “ 
(Ibid, I, 7). 
          The “virtual” psychic radiation coming from a thought may induce several similar 
thoughts in the consciousness absorbing it, because each photon of radiation absorbed carries in 
itself the electromagnetic expression of the thought which produced it and, consequently, each 
one of them stimulates the individualization of a similar thought. However, the amount of 
thoughts induced is, of course, limited by the amount of psychic mass of the consciousness 
proper.  
          In the specific case of the Supreme Consciousness, the “virtual” psychic radiation coming 
from a good-quality thought must induce many similar thoughts. On the other hand, since 
Supreme Consciousness involves human consciousness, the induced thoughts appear in the 
surroundings of the very consciousness which induced them. These thoughts are then strongly 
attracted by said consciousness and fuse therewith, for, just as the thoughts generated in a 
consciousness have a high degree of positive mutual affinity [4] with it, they will also have the 
thoughts induced by it.  
          The fusion of these thoughts in the consciousness obviously determines an increase in its 
psychic mass. We then conclude that the cultivation of good-quality thoughts is highly 
beneficial to the individual. Reversally, the cultivation of bad-quality thoughts makes 
consciousness lose psychic mass.  
          When bad-quality thoughts are generated in a consciousness, they do not induce identical 
thoughts in Supreme Consciousness, because the absorption spectrum of Supreme 
Consciousness excludes psychic radiations coming from bad-quality thoughts. Thus, such 
radiation directs itself to other consciousnesses; however, it will only induce identical thoughts 
in those that are receptive in the same frequency spectrum. When this happens and right after 
the wave functions corresponding to these induced thoughts collapse and materialize said 
thoughts or change them into radiation, the receptive consciousness will lose psychic mass, 
similarly to what happens in the consciousness which first produced the thought. Consequently, 
both the consciousness which gave rise to the bad-quality thought and those receptive to the 
psychic radiations coming from this type of thoughts will lose psychic mass. 
          We must observe, however, that our thoughts are not limited only to harming or 
benefiting ourselves, since they also can, as we have already seen, induce similar thoughts in 
other consciousnesses, thus affecting them. In this case, it is important to observe that the 
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psychic radiation produced by the induced thoughts may return to the consciousness which 
initially produced the bad-quality thought, inducing other similar thoughts in it, which evidently 
cause more loss of psychic mass in said consciousness.    
          The fact that our thoughts are not restricted to influencing ourselves is highly relevant, 
because it leads us to understand we have a great responsibility towards other persons as regards 
what we think.  
 
4. The Psychic Universe 
 
          When we studied elementary Mathematics, we learned the called Imaginary Numbers. 
Just as there are the real numbers and imaginary numbers, there are also the real space-time and 
imaginary time. In the article "Mathematical Foundations of the Relativistic Theory of Quantum 
Gravity", we showed that the former contains our Real Universe, and the latter contains the 
Imaginary Universe. We also saw how a material body can make a transition to the Imaginary 
Universe. Simply reducing its gravitational mass to the range iM1590.+  to . 
Under these circumstances, its gravitational and inertial masses become imaginaries, and 
therefore, the body becomes imaginary. Consequently, the body disappears from our ordinary 
space-time and resurges in the imaginary space-time like an imaginary body. In other words, it 
becomes invisible for persons in the Real Universe.   

iM1590.−

          What will an observer see when in the imaginary space-time? It will see light, bodies, 
planets, stars, etc., everything formed by imaginary photons, imaginary atoms, imaginary 
protons, imaginary neutrons and imaginary electrons.  That is to say, the observer will find an 
Universe similar to ours, just formed by particles with imaginary masses. The term imaginary 
adopted from the Mathematics, as we already saw, gives the false impression that these masses 
do not exist. In order to avoid this misunderstanding we researched the true nature of that new 
mass type and matter.   
          The existence of imaginary mass associated to the neutrino is well-known. Although its 
imaginary mass is not physically observable, its square is. This amount is found experimentally 
to be negative. Recently, it was shown [1] that quanta of imaginary mass exist associated to the 
photons, electrons, neutrons, and protons, and that these imaginary masses would have psychic 
properties (elementary capability of “choice”). Thus, the true nature of this new kind of mass 
and matter shall be psychic and, therefore we should not use the term imaginary any longer. 
Consequently, from the previously described, we can conclude that the gravitational spacecraft 
penetrates in the Psychic Universe and not in an “imaginary” Universe. 
          In this Universe, the matter would be, obviously composed by psychic molecules and 
psychic atoms formed by psychic neutrons, psychic protons and psychic electrons. i.e., the 
matter would have psychic mass and consequently it would be subtle, much less dense than the 
matter of our real Universe. 
          From the quantum viewpoint, the psychic particles are similar to the material particles, so 
that we can use the Quantum Mechanics to describe the psychic particles. In this case, by 
analogy to the material particles, a particle with psychic mass  will be described by the 
following expressions: 
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          As we already have seen, the variable quantity that characterizes DeBroglie’s waves is 
called Wave Function, usually indicated byΨ .    
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          The wave function Ψ  corresponds, as we know, to the displacement  of the undulatory 
motion of a rope. However,  as opposed to , is not a measurable quantity and can, hence, be 
a complex quantity. For this reason, it is admitted that 

y
Ψ y

Ψ  is described in the x -direction by  
( )( ) ( )042 pxEthiBe −−

=Ψ
π

This equation is the mathematical description of the wave associated with a free material 
particle, with total energy E  and momentum p , moving in the direction x+ .   
          As concerns the psychic particle, the variable quantity characterizing psyche waves will 
also be called wave function, denoted by ΨΨ  ( to differentiate it from the material particle wave 
function), and, by analogy with equation Eq. (04), expressed by:   
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          If an experiment involves a large number of identical particles, all described by the same 
wave function  , real density of mass  Ψ ρ  of these particles in x, y, z, t is proportional to the 

corresponding value  (  is known as density of probability. If 2Ψ 2Ψ Ψ  is complex then 
. Thus, ).  Similarly, in the case of psychic particles, the density 

of psychic mass, 
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Ψρ , in x, y, z,  will be expressed by . It is known that 
 is always real and positive while 

*
ΨΨΨΨ ΨΨ=Ψ∝ 2ρ

2
ΨΨ VmΨΨ =ρ  is an imaginary quantity. Thus, as the 

modulus of an imaginary number is always real and positive, we can transform the proportion 
, in equality in the following form:  2
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Where k  is a proportionality constant (real and positive) to be determined.   
          In Quantum Mechanics we have studied the Superposition Principle, which affirms that, 
if a particle (or system of particles) is in a dynamic state represented by a wave function  and 
may also be in another dynamic state described by 

1Ψ

2Ψ  then, the general dynamic state of the 
particle may be described by Ψ , where Ψ  is a linear combination (superposition) of  and 

, i.e., 
1Ψ

2Ψ
( )072211 Ψ+Ψ=Ψ cc

Complex constants  e  respectively indicate the percentage of dynamic state, represented 
by  e  in the formation of the general dynamic state described by 

1c 2c

1Ψ 2Ψ Ψ .  
          In the case of psychic particles (psychic bodies, consciousness, etc.), by analogy, if , 

,...,  refer to the different dynamic states the psychic particle assume, then its general 

dynamic state may be described by the wave function 

1ΨΨ

2ΨΨ nΨΨ

ΨΨ  , given by:   
( )08...2211 nnccc ΨΨΨΨ Ψ++Ψ+Ψ=Ψ

The state of superposition of wave functions is, therefore, common for both psychic and 
material particles. In the case of material particles, it can be verified, for instance, when an 
electron changes from one orbit to another. Before effecting the transition to another energy 
level, the electron carries out “virtual transitions” [5]. A kind of relationship with other 
electrons before performing the real transition. During this relationship period, its wave function 
remains “scattered” by a wide region of the space [6] thus superposing the wave functions of 
the other electrons. In this relationship the electrons mutually influence each other, with the 
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possibility of intertwining their wave functions2. When this happens, there occurs the so-called 
Phase Relationship according to quantum-mechanics concept.  
          In the electrons “virtual” transition mentioned before, the “listing” of all the possibilities 
of the electrons is described, as we know, by Schrödinger’s wave equation. Otherwise, it is 
general for material particles. By analogy, in the case of psychic particles, we may say that the 
“listing” of all the possibilities of the psyches involved in the relationship will be described by 
Schrödinger’s equation – for psychic case, i.e., 
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         Because the wave functions are capable of intertwining themselves, the quantum systems 
may “penetrate” each other, thus establishing an internal relationship where all of them are 
affected by the relationship, no longer being isolated systems but becoming an integrated part of 
a larger system. This type of internal relationship, which exists only in quantum systems, was 
called Relational Holism [7].  
          The idea of psyche associated with matter dates back to the pre-Socratic period and is 
usually called panpsychism. Remnants of organized panpsychism may be found in the Uno of 
Parmenides or in Heracleitus’s Divine Flux. Scholars of Miletus’s school were called hylozoists, 
that is, “those who believe that matter is alive”. More recently, we will find the panpsychistic 
thought in Spinoza, Whitehead and Teilhard de Chardin, among others. The latter one admitted 
the existence of proto-conscious properties at level of elementary particles. 
          Generally, the people believe that there is some type of psyche associated to the animals, 
and some biologists agree that even very simple animals like the ameba and the sea anemone are 
endowed with psychism.  This led several authors to consider the possibility of the psychic 
phenomena to be described in a theory based on Physics [8-11].   
          The fact that an electron carries out “virtual” transitions to several energetic levels before 
performing the real transition [5] clearly shows a “choice” made by the electron. Where there is 
“choice” isn’t there also psyche, by definition? 
          An elementary psyche associated to the electron would be an entity very similar to the 
elementary electric charge associated to the electron, whose existence was necessary to 
postulate for the establishment of electromagnetic theory. However, the elementary psyche has 
unique characteristics. Being a discrete quantity (quantum) of the Supreme Consciousness, 
which is omniscient, it must also contain within it all knowledge. In the Supreme 
Consciousness, whose psychic energy is infinite, the manifestation of this knowledge is total. In 
the case of the elementary psyche, would be minimal by definition, remaining the rest of the 
knowledge in a latent state.   
          But still this knowledge would be sufficient, for example, for electrons to define their 
orbital position (energy level) around the nuclei when they were electromagnetically attracted 
by the such nuclei.  
          How else could they have the knowledge of the exact orbit to stay? The electrosphere of 
atoms is a complex and accurate structure, and in no way could have been created randomly. Its 
construction undoubtedly involves knowledge.
          Due to the fact that the formation of the electrosphere of the atoms is an organized 
process, the psyches of the electrons is also grouped in an organized manner, specifically in 
phase condensates, forming, what we can define as the Individual Consciousnesses of the 
atoms. Ice and NaCl crystals are common examples of imprecisely-structured phase 
condensates. Lasers, superfluids, superconductors, and magnets are examples of better-
structured phase condensates.  
                                                 
2 Since the electrons are simultaneously waves and particles, their wave aspects will interfere with each 
other. Besides superposition, there is also the possibility of occurrence of intertwining of their wave 
functions.  
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          If electrons, protons and neutrons have psychic mass, then we can infer that the psychic 
mass of the atoms are Phase Condensates.  In the case of the molecules the situation is similar. 
More molecular mass means more atoms and consequently, more psychic mass. In this case the 
phase condensate also becomes more structured because the great amount of elementary 
psyches inside the condensate requires, by stability reasons, a better distribution of them. Thus, 
in the case of molecules with very large molecular masses (macromolecules) it is possible that 
their psychic masses already constitute the most organized shape of a Phase Condensate, called 
Bose-Einstein Condensate3.  
         The fundamental characteristic of a Bose-Einstein condensate is, as we know, that the 
various parts making up the condensed system not only behave as a whole but also become a 
whole, i.e., in the psychic case, the various consciousnesses of the system become a single 
consciousness with psychic mass equal to the sum of the psychic masses of all the 
consciousness of the condensate. This obviously, increases the available knowledge in the 
system since it is proportional to the psychic mass of the consciousness. This unity confers an 
individual character to this type of consciousness. For this reason, from now on they will be 
called Individual Material Consciousness.  
          It derives from the above that most bodies do not possess individual material 
consciousness. In an iron rod, for instance, the cluster of elementary psyches in the iron 
molecules does not constitute Bose-Einstein condensate; therefore, the iron rod does not have an 
individual consciousness. Its consciousness is consequently, much more simple and constitutes 
just a phase condensate imprecisely structured made by the consciousness of the iron atoms.        
          The existence of consciousnesses in the atoms is revealed in the molecular formation, 
where atoms with strong mutual affinity (their consciousnesses) combine to form molecules. It 
is the case, for instance of the water molecules, in which two Hydrogen atoms join an Oxygen 
atom. Well, how come the combination between these atoms is always the same: the same 
grouping and the same invariable proportion? In the case of molecular combinations the 
phenomenon repeats itself. Thus, the chemical substances either mutually attract or repel 
themselves, carrying out specific motions for this reason. It is the so-called Chemical Affinity. 
This phenomenon certainly results from a specific interaction between the consciousnesses. 
From now on, it will be called Psychic Interaction.  
          After the formation of the first planets, some of them came to develop favorable conditions for the 
appearance of macromolecules. These macromolecules, as we have shown, may have a special type of 
consciousness formed by a Bose-Einstein condensate (Individual Material Consciousness). In this case, 
since the molecular masses of the macromolecules are very large, they will have individual material 
consciousness of large psychic mass and, therefore, have access to a considerable amount of information 
in its own consciousness. Consequently, macromolecules with individual material consciousness are 
potentially very capable of, and some certainly already can carry out, autonomous motions, thus being 
considered as “living” entities.  
          However, if we decompose one of these molecules so as to destroy its individual 
consciousness, its parts will no longer have access to the information which “instructed” said 
molecule and, hence, will not be able to carry out the autonomous motions it previously did. 
Thus, the “life” of the molecule disappears – as we can see, Delbrück’s Paradox is then solved4.    

                                                 
3 Several authors have suggested the possibility of the Bose-Einstein condensate occur in the brain, and 
that it might be the physical base of memory, although they have not been able to find a suitable 
mechanism to underpin such a hypothesis. Evidences of the existence of Bose-Einstein condensates in 
living tissues abound (Popp, F.A Experientia, Vol. 44, p.576-585; Inaba, H., New Scientist, May89, p.41; 
Rattermeyer, M and Popp, F. A. Naturwissenschaften, Vol.68, Nº5, p.577.)   
 
4 This paradox ascribed to Max Delbrück (Delbrück, Max., (1978) Mind from Matter?  American Scholar, 
47.  pp.339-53.) remained unsolved and was posed as follows: How come the same matter studied by 
Physics, when incorporated into a living organism, assumes an unexpected behavior, although not 
contradicting physical laws?   
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          The appearance of “living” molecules in a planet marks the beginning of the most 
important evolutionary stage for the psyche of matter, for it is from the combination of these 
molecules that there appear living beings with individual material consciousness with even 
larger psychic masses.   
          Biologists have shown that all living organisms existing on Earth come from two types of 
molecules – aminoacids and nucleotides – which make up the fundamental building blocks of 
living beings. That is, the nucleotides and aminoacids are identical in all living beings, whether 
they are bacteria, mollusks or men. There are twenty different species of aminoacids and five of 
nucleotides.  
          In 1952, Stanley Miller and Harold Urey proved that aminoacids could be produced from 
inert chemical products present in the atmosphere and oceans in the first years of existence of 
the Earth. Later, in 1962, nucleotides were created in laboratory under similar conditions. Thus, 
it was proved that the molecular units making up the living beings could have formed during the 
Earth’s primitive history. 
          Therefore, we can imagine what happened from the moment said molecules appeared. 
The concentration of aminoacids and nucleotides in the oceans gradually increased. After a long 
period of time, when the amount of nucleotides was already large enough, they began to group 
themselves by mutual psychic attraction, forming the molecules that in the future will become 
DNA molecules.    
          When the molecular masses of these molecules became large enough, the distribution of 
elementary psyches in their consciousnesses took the most orderly possible form of phase 
condensate (Bose-Einstein condensate) and such consciousnesses became the individual 
material consciousness. 
          Since the psychic mass of the consciousnesses of these molecules is very large (as 
compared with the psychic mass of the atoms), the amount of self-accessible knowledge in such 
consciousnesses became considerable and, thus, they became apt to instruct the joining of 
aminoacids in the formation of the first proteins (origin of the Genetic Code). Consequently, the 
DNA’s capability to serve as guide for the joining of aminoacids in the formation of proteins is 
fundamentally a result of their psychism.  
          In the psychic of DNA molecules, the formation of proteins certainly had a definite 
objective: the construction of cells.  
          During the cellular construction, the most important function played by the 
consciousnesses of the DNA molecules may have been that of organizing the distribution of the 
new molecules incorporated to the system so that the consciousnesses of these molecules jointly 
formed with the consciousness of the system a Bose-Einstein condensate. In this manner, more 
knowledge would be available to the system and, after the cell is completed, the latter would 
also have an individual material consciousness.  
          Afterwards, under the action of psychic interaction, the cells began to group themselves 
according to different degrees of positive mutual affinity, in an organized manner so that the 
distribution of their consciousnesses would also form Bose-Einstein condensates.  Hence, 
collective cell units began to appear with individual consciousnesses of larger psychic masses 
and, therefore, with access to more knowledge. With greater knowledge available, these groups 
of cells began to perform specialized functions to obtain food, assimilation, etc. That is when 
the first multi-celled beings appeared.  
          Upon forming the tissues, the cells gather structurally together in an organized manner. 
Thus, the tissues and, hence, the organs and the organisms themselves also possess individual 
material consciousnesses.  
          The existence of the material consciousness of the organisms is proved in a well-known 
experiment by Karl Lashley, a pioneer in neurophysiology. 
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          Lashley initially taught guinea pigs to run through a maze, an ability they remember and 
keep in their memories in the same way as we acquire new skills. He then systematically 
removed small portions of the brain tissue of said guinea pigs. He thought that, if the guinea 
pigs still remembered how to run through the maze, the memory centers would still be intact.  
          Little by little he removed the brain mass; the guinea pigs, curiously enough, kept 
remembering how to run through the maze. Finally, with more than90% of their cortex 
removed, the guinea pigs still kept remembering how to run through the maze. Well, as we have 
seen, the consciousness of an organism is formed by the concretion of all its cellular 
consciousnesses. Therefore, the removal of a portion of the organism cells does not make it 
disappear. Their cells, or better saying, the consciousnesses of their cells contribute to the 
formation of the consciousness of the organism just as the others, and it is exactly due to this 
fact that, even when we remove almost all of the guinea pigs’ cortex, they were still able to 
remember from the memories of their individual material consciousnesses. In this manner, what 
Lashley’s experiment proved was precisely the existence of individual material consciousnesses 
in the guinea pigs.   
          Another proof of the existence of the individual material consciousnesses in organisms is 
given by the regeneration phenomenon, so frequent in animals of simple structure: sponges, 
isolated coelenterates, worms of various groups, mollusks, echinoderms and tunicates. The 
arthropods regenerate their pods. Lizards may regenerate only their tail after autotomy. Some 
starfish may regenerate so easily that a simple detached arm may, for example, give origin to a 
wholly new animal.   
          The organization of the psychic parts in the composition of an organism’s individual 
material consciousness is directly related to the organization of the material parts of the 
organism, as we have already seen. Thus, due to this interrelationship between body and 
consciousness, any disturbance of a material (physiological) nature in the body of the being will 
affect its individual material consciousness, and any psychic disturbance imposed upon its 
consciousness affects the physiology of its body.  
 When a consciousness is strongly affected to the extent of unmaking the Bose-
Einstein’s condensate, which gives it the status of individual consciousness, there also occurs 
the simultaneous disappearance of the knowledge made accessible by said condensation. 
Therefore, when a cell’s consciousness no longer constitutes a Bose-Einstein condensate, there 
is also the simultaneous disappearance of the knowledge that instructs and maintains the 
cellular metabolism. Consequently, the cell no longer functions thus initiating its decomposition 
(molecular desegregation). 
          Similarly, when the consciousness of an animal (or vegetables) no longer constitutes a 
Bose-Einstein condensate, the knowledge that instructs and maintains its body functioning also 
disappears, and it dies. In this process, after the unmaking of the being’s individual 
consciousness, there follows the unmaking of the individual consciousnesses of the organs; next 
will be the consciousnesses of their own cells which no longer exist. At the end there will 
remain the isolated psyches of the molecules and atoms. Death, indeed, destroys nothing, 
neither what makes up matter nor what makes up psyche.  
 As we have seen, all the information available in the consciousnesses of the beings is 
also accessible by the consciousnesses of their organs up to their molecules’. Thus, when an 
individual undergoes a certain experience, the information concerning it not only is recorded 
somewhere in this consciousness but also pervades all the individual consciousnesses that make 
up its total consciousness. Consequently, psychic disturbances imposed to a being reflect up to 
the level of their individual molecular consciousnesses, perhaps even structurally affecting said 
molecules, due to the interrelationship between body and consciousness already mentioned here.  
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                   Therefore, some modifications in the sequences of nucleotides of the DNA 
molecules can occur when the psychism of the organism in which the molecules are 
incorporated is sufficiently affected. 
          It is known that such modifications in the structure of DNA molecules may also occur as 
consequence of chemical products in the blood stream (as in the case of the mustard gas used in 
chemical warfare) or exposition to high-energy radiation.  
          Modifications in the sequences of nucleotides in DNA molecules are called mutations. 
Mutations, as we know, determine hereditary variations, which are the basis of Darwin’s theory 
of evolution.  
         It is known that mutations of two types, “favorable” or “unfavorable”, can occur. The 
former type enhances the individuals’ possibility of survival, whereas the second reduces such 
possibility.      
          The theory of evolution is established as a consequence of individuals’ efforts to survive 
in the environment where they live. This means that their descendants may become different 
from their ancestors. This is the mechanism that leads to frequent appearance of new species. 
Darwin believed that the mutation process was slow and gradual. Nevertheless, it is known 
today that this is not the general rule, for there are evidences of the appearance of new species in 
a relatively short period of time [12]. We also know that individual’s characteristics are 
transmitted from parents to offsprings by means of genes and that the recombination of the 
parents’ genes, when genetic instructions are transmitted, by such genes. 
          However, it was shown that the genetic instructions are basically associated with the 
psychism of DNA molecules. Consequently, the genes transmit not only physiological but also 
psychic differences. 
          Thus, as a consequence of genetic transmission, besides the great physiological difference 
between individuals of the same species, there is also a great psychic dissimilarity.  
          Such psychic dissimilarity associated with the progressive enhancement of the 
individual’s psychic quantities may have given rise, in immemorial time, to a variety of 
individuals (most probably among anthropoid primates) which unconsciously established a 
positive mutual affinity with primordial consciousnesses that must have been attracted to Earth. 
Thus, the relationship established among them and the consciousnesses of said individuals is 
enhanced.  
          In the course of evolutionary transformation, there must have been a time when the 
fetuses of said variety already presented such a high degree of mutual affinity with the 
primordial consciousnesses attracted to Earth that, during pregnancy, the incorporation of 
primordial consciousnesses may have occurred in said fetuses. 
          In spite of absolute psychic mass of the fetus’s material consciousness be much smaller 
than that of the mother’s consciousness, the degree of positive mutual affinity between the 
fetus’s consciousness and the primordial consciousness that is going to be incorporated is much 
greater than that between the latter and the mother’s, which makes the psychic attraction 
between the fetus’s consciousness and primordial consciousness much stronger than the 
attraction between the latter and the mother’s. That is the reason why primordial consciousness 
incorporates the fetus. Thus, when these new individuals are born, they bring with them their 
individual material consciousness, an individualized consciousness of the Supreme 
Consciousness. In this way were the first hominids born.  
          Having been directly individualized from Supreme Consciousness, the primordial 
consciousnesses are perfect individualities and not phase condensates as the consciousnesses of 
the matter. In this manner, they do not dissociate after the death of those that incorporated them. 
Afterwards, upon the action of psychic attraction, they are again able to incorporate into other 
fetuses to proceed on their evolution.  
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          These consciousnesses (hereinafter called human consciousness) constitutes 
individualities and, therefore, the larger their psychic mass the more available knowledge they 
will have and, consequently, greater ability to evolve.  
          Just as the human race evolves biologically, human consciousnesses have also been 
evolving. When they are incorporated, the difficulties of the material world provide them with 
more and better opportunities to acquire psychic mass (later on we will see how said 
consciousnesses may gain or lose psychic mass). That is why they need to perform successive 
reincorporations. Each reincorporation arises as a new opportunity for said consciousnesses to 
increase their psychic mass and thus evolve.  
          The belief in the reincarnation is millenary and well known, although it has not yet been 
scientifically recognized, due to its antecedent probability being very small. In other words, 
there is small amount of data contributing to its confirmation. This, however, does not mean that 
the phenomenon is not true, but only that there is the need for a considerable amount of 
experiments to establish a significant degree of antecedent probability.  
          The rational acceptance of reincarnation entails deep modifications in the general 
philosophy of the human being. For instance, it frees him from negative feelings, such as 
nationalistic or racial prejudices and other response patterns based on the naive conception that 
we are simply what we appear to be.  
          Darwin’s lucid perception upon affirming that not only the individual’s corporeal 
qualities but also his psychic qualities tend to improve made implicit in his “natural selection” 
one of the most important rules of evolution: the psychic selection, which basically consists in 
the survival of the most apt consciousnesses. Psychic aptitude means, in the case of human 
consciousnesses, mental quality, i.e., quality of thinking.    
          In this context, the human consciousnesses are equivalent to the called Spirits, 
mentioned in the Kardecist literature [13], where the reincarnation was strongly considered. 
  
5. The Spirits 
 
Origin and Nature of the Spirits 
 
As we have already seen, the origin of the spirits is related to the natural desire of the Supreme 
Consciousness to procreate, that is, of generating individual consciousnesses in itself so that 
they could evolve and express the same creative attributes pertinent to Her. In this way, the 
nature of Spirits is the same of the Supreme Consciousness.        
             
Form and Ubiquity of the Spirits 
 
          By definition the consciousnesses, the thought, etc., are psychic bodies, i.e., psychic 
energy locally concentrated. In the material world, we can not distinguish the form of thoughts 
probably because the density of concentrated psychic energy is so low that would be equivalent 
to a fluid with a density much lower than the densities of gases. We know that we can only see a 
body if the light emitted by it can be detected by our eyes. The solids and liquids generally 
reflect light well and this makes them visible. The gases, on the contrary, are only visible in a 
state of high density, as in the case of the clouds. In a state of low density, like the wind, 
become invisible, because, practically, do not reflect the rays of light. In the case of thoughts, 
whose density would be much lower than the density of the gases, we also cannot distinguish its 
shape. The same is true in the case of Spirits. Thus, it becomes very difficult for us to see the 
Spirits. However, as the concentration of energy in spirits is greater than the thoughts it is 
possible that we can see traces of its forms in certain circumstances. This would then 
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correspond to the vision of figures, flashes, etc. Thus, the perfect vision of the forms of the 
spirits will probably only be possible for an observer in the Spiritual World. 
              As concerns the ubiquity of the Spirits, it is necessary to use the Quantum Physics in 
order to understand it. We start from the Uncertainty Principle, under the form obtained in 1927 
by Werner Heisenberg, i.e.,  

( )10hpx ≥ΔΔ
This expression shows that the product of the uncertainty xΔ in the position of a particle in a 
certain instant by the uncertainty pΔ  in its momentum is equal or greater than the Planck’s 
constant h. We cannot measure simultaneously both, position and momentum, with perfect 
accuracy. If we reduce pΔ , then xΔ will be increased and vice-versa. Such uncertainties are not 
in our appliances, but in Nature.
 A mathematical approach more accurate than the one proposed by Heisenberg presents 
to the uncertainty principle the following relationship: 

( )11
2π
hpx ≥ΔΔ

When we want to correlate the uncertainty EΔ in the energy with the uncertainty tΔ in the time 
interval it is customary to write the Uncertainty Principle in the following form:

( )12h≈ΔΔ tE
where π2h=h . 
          According to this expression, an event in which an amount of energy EΔ  is not 
conserved is not prohibited, provided that the duration of the event does not exceed tΔ . This 
means that it can occur variations of energy in a system, that even in principle are impossible to 
determine them. The emission of a meson by a nucleus that does not change its mass - clear 
violation of the principle of conservation of energy - can occur if the nucleon reabsorb the 
meson (or similar) in a time interval less than 2cmE πΔ hh = , ( is the mass of the meson). πm
          Therefore, it can also occur that a material particle moves temporarily to a certain position 
without actually leaving your starting position. In this case, it is said that the particle made a 
Virtual Transition to a certain position. 
          The designation virtual must not lead the reader to imagine that the transition was not 
made. It is effectively carried out: it is real. But, according to the uncertainty principle, it is 
impossible to be observed. This is a limitation imposed by Nature.   
          However, although we cannot observe the virtual transitions, their occurrence can often 
be detected by the produced effects.  
          The psychic particles can also perform virtual transitions, since the uncertainty principle 
also applies to them. 
          This means, therefore, that quanta of human consciousnesses (from the minds’ conscious, 
subconscious and unconscious) can perform "temporary exits" but without leaving them 
effectively. 
          These transitions correspond to virtual transitions of the own minds where the quanta are 
originated, since these, when individualized, form Bose-Einstein condensates with the mind 
where they are originated, and therefore, share all the knowledge and attributes relevant to it.  
          During pseudo-medical deaths, projections, etc., people report later that they "saw" 
themselves out of the body, a clear indication of virtual transitions originating from the 
conscious and subconscious. In dreams, besides such transitions, there are also indications of 
transitions from the unconscious. 
          According to Feynman’s Quantum Theory of Electromagnetic Interaction [14], no energy 
is spent in virtual transitions, which can occur around at any distance. Moreover, as is easily 
concluded from the uncertainty principle, one single quantum can perform several virtual 
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transitions simultaneously. It all depends on how quickly it makes the transitions. Therefore, 
through this process, the quanta of human consciousnesses or it all may go to several places 
simultaneously. We conclude, therefore, that a spirit can be in several places at a time. But of 
course this is not a division of Spirit, but himself present simultaneously in several places.
 
Incarnation of Spirits   
 
         The great dissimilarity associated with the progressive enhancement of the individual’s 
psychic quantities may have given rise, in immemorial time, to a variety of individuals (most 
probably among anthropoid primates) which unconsciously established a positive mutual 
affinity with Primordial Spirits, previously mentioned. 
          As this affinity was developed with the psychic enhancement, it is expected that natural 
selection has made it much higher in the offspring of this variety. Thus, due to the psychic 
interaction, several Primordial Spirits must have been attracted to the Earth. With this, the 
relationship established among them and the material consciousnesses of said individuals was 
intensified. 
          In the course of evolutionary transformation, there was a time when the fetuses of said 
variety already presented such a high degree of mutual affinity with the primordial 
consciousnesses attracted to the Earth that, during pregnancy, the incorporation of Primordial 
Spirits may have occurred in said fetuses5.   
          This phenomenon should not have occurred only on Earth, may also have occurred in the 
same way on other planets with evolutionary conditions similar to Earth's. The belief that this 
phenomenon occurred only in the incarnation of Spirits on Earth would question the wisdom of 
God, favoring only the Earth and excluding thousands of other worlds.  
          As we have already seen, these Spirits constitute perfect individualities and, therefore, as 
greater their psychic energy greater auto-knowledge accessible and, consequently, they will 
have greater opportunities to evolve.           
          Thus, also the Spirits evolve as the human race evolved biologically. 
    
Return to Corporal Life  
 
          Just as the consciousnesses of the children have a high degree of positive mutual affinity 
with the consciousnesses of their parents, and among themselves (principle of familiar 
formation), the embryo cells, by having originated from cellular duplication, have a high degree 
of positive mutual affinity. The embryo cells result, as we know, from the cellular duplication of 
a single cell containing the paternal and maternal genes and, hence, have a high degree of 
positive mutual affinity. 
           Thus, under the action of psychic interaction the cells of the internal cellular mass start 
gathering into small groups, according to the different degrees of mutual affinity. 
          When there is a positive mutual affinity between two consciousnesses there occurs the 
intertwining between their wave functions, and a Phase Relationship is established among them. 
Consequently, since the degree of positive mutual affinity among the embryo cells is high, also 
the relationship among them will be intense, and it is exactly this what enables the construction 
of the organs of the future child. In other words, when a cell is attracted by certain group in the 
embryo, it is through the cell-group relationship that determines where the cell is to aggregate to 

                                                 
5 When incarnated, the Spirit is commonly called of Soul. However, considering that while incarnated the 
Spirit form a Bose-Einstein condensate with the material consciousness of the body, we can define the 
Soul as the individual consciousness of being, i.e., a Bose-Einstein condensate containing the incarnated 
Spirit and material consciousness of the body.
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the group. In this manner, each cell finds its correct place in the embryo; that is why observers 
frequently say that, ”the cells appear to know where to go”, when experimentally observed.    
          The cells of the internal cellular mass are capable of originating any organ, and are hence 
called totipotents; thus, the organs begin to appear. In the endoderm, there appear the urinary 
organs, the respiratory system, and part of the digestive system; in the mesoderm are formed the 
muscles, bones, cartilages, blood, vessels, heart, kidneys; in the ectoderm there appear the skin, 
the nervous system, etc. 
          Thus, it is the mutual affinity among the consciousnesses of the cells that determines the 
formation of the body organs and keeps their own physical integrity. For this reason, every body 
rejects cells from other bodies, unless the latter have positive mutual affinity with their own 
cells. The higher the degree of cellular positive mutual affinity, the faster the integration of the 
transplanted cells and, therefore, the less problematic the transplant. In the case of cells from 
identical twins, this integration takes place practically with no problems, since said degree of 
mutual affinity is very high.  
          In eight weeks of life, all organs are practically formed in the embryo. From there on, it 
begins to be called fetus.  
          The embryo’s material individual consciousness is formed by the consciousnesses of its 
cells united in a Bose-Einstein condensate. As more cells become incorporated into the embryo, 
its material consciousness acquires more psychic mass. This means that this type of 
consciousness will be greater in the fetus than in the embryo and even greater in the child.  
          Thus, the psychic mass of the mother-fetus consciousness progressively increases during 
pregnancy, consequently increasing the psychic attraction between this consciousness and that 
new one about to incorporate. In normal pregnancies, this psychic attraction also increases due 
to the habitual increase in the degree of positive mutual affinity between said consciousnesses.  
          Since the embryo's consciousness has greater degree of positive mutual affinity with the 
consciousness that is going to incorporate, then the embryo's consciousness becomes the center 
of psychic attraction to where the human consciousness (Spirit) destined to the fetus will go.  
          When the psychic attraction becomes intense enough, human consciousness penetrates the 
mother consciousness, forming with it a new Bose–Einstein condensate. From that instant on, 
the fetus begins to have two consciousnesses: the individual material one and the human 
consciousness attracted to it.  
          However, this should only occur after eight weeks, when all organs are practically formed 
in the embryo, and it is called fetus. This is a critical period in which the imperfections of matter 
can cause fetal death. Thus, the Spirit waits to complete formation of the fetus. If the fetus can 
not be structured conveniently, it will naturally be aborted and the Spirit will look for another 
body to reincarnate.  
              We conclude, therefore, that the initial eight weeks are a period imposed by Nature 
herself to finish the building of the fetus and test whether it will be able to be used by the Spirit 
that want to incarnate. Thus, in this period of "construction" of the fetus, both the Spirit and the 
mother, based on free will, also have the freedom to give up the process. In this case, breaks 
easily the Bose-Einstein condensate, and the Spirit and both the mother can restart on other 
basis, making sure they have fully exercised their rights and have not harmed or caused harm to 
either party involved in the process. 
          However, if the fetus is able, the process to continue the psychic attraction between 
material consciousness of the fetus and the Spirit that want to incarnate, accepted by the mother 
and by said Spirit, will progressively increase. In this way, with the psychic attraction, this 
human consciousness tends to continue, being progressively compressed until effectively 
incorporating the fetus. When this takes place, it will be ready to be born. 
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          It is probably due to this psychic compression process that the incorporated consciousness 
suffers amnesia of its preceding history. Upon death, after the psychic decompression that arises 
from the definitive disincorporation of the consciousness, the preceding memory must return.  
                 
Evolutionary Degree and Fate of the Spirit 
 
             We have already seen that, when the gravitational mass, Mg, of a body is smaller than 
−0.159Mi or larger than +0.159 Mi it is in the Material World. However, if its gravitational mass 
is reduced to the range between −0.159Mi < Mg < +0.159 Mi, it performs a transition to the 
Psychic World or Spiritual World. [1] When this occurs, its real gravitational mass, ) , is 

totally converted into imaginary gravitational mass, , due to the Principle of 
Conservation of Energy.  

(realgm

)(imaginariagm

          On the other hand, it was shown that the psychic mass, , is equal to the imaginary 
gravitational mass[

Ψm
1] , i.e.,  

(( ) )13imaginariagmm =Ψ

realgm
Thus, when a body perform a transition to the Psychic World, its real gravitational mass 

) , is totally converted into psychic mass.  (

( ) ( )realgimaginariag mmm ≡=Ψ  
          Since the mass is quantized, the body performs a transition to a quantum level 
correspondent to its psychic mass (See Fig.1). Thus, the body goes to a region corresponding to 
the gravitational mass that it acquired in the Material World.               
          According to the new concepts of spacecraft and aerospatial flight shown in the book 
Física dos UFOs6, the called Gravitational Spacecrafts must use the Psychic Universe in order 
to viabilize trips that would require much time in the Material Universe. 
          As the mentioned spacecrafts just perform transition to the Psychic Universe if and only if 
its gravitational masses are reduced to the range −0.159Mi < Mg < +0.159 Mi, then, with 
negative gravitational mass in the range −0.159Mi < Mg, they perform the transition, and their 
gravitational masses would be transformed into negative gravitational mass. Thus, they will 
enter the Psychic Universe by the zone energetically located in the range −∞ < MΨ < 0 (See Fig. 
1). In the case of the gravitational mass of the spacecraft be reduced to the positive range, i.e., 
0< Mg < +0.159 Mi, the spacecraft will enter the Psychic Universe by zone of positive energy of 
the psychic spectrum.   
          Only after the discovery of the correlation between the gravitational mass and the 
inertial mass could the finding of negative gravitational mass be achieved, making it possible to 
find ways to obtain it. It is clear, then, that the common material in the Material Universe is the 
existence of bodies with positive gravitational mass. Similarly, in the Psychic Universe, the 
common is to find psychic bodies with positive psychic mass. Thus, to find the World of Spirits, 
a Gravitational Spacecraft must enter the Psychic Universe with positive psychic mass.  
          When a spirit disincarnates, he does not makes a transition to the Spiritual Universe 
because, due to its own nature, the Spirit is already in the Spiritual Universe. Thus, the Spirit 
just turn off the material body which they lived. As it leaves the Material World with a given 
positive psychic mass7,  − Ψm acquired during its evolution, and during its recent reincarnation 
in the Material World − it should proceed to the region of the World of Spirits corresponding to 
its psychic mass. Thus, as the evolutionary degree of each Spirit is defined by the amount of 

                                                 
6 See at www.frandeaquino.org  
7 It is fact that the presence of negative psychic energy in the Spirits would cause a decrease in its total psychic 
energy, which would imply involution (since the addition of positive psychic energy implies in evolution) and, as we 
have seen, the Spirits do not involute.  
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psychic mass contained in the Spirit8, then the Spirits proceed precisely to the regions that 
correspond to their evolutionary degrees, and there, brought together by mutual affinity, they 
continue the evolutionary process and wait for the time of new reincarnation. Driven by the 
need for progress, this is therefore the destiny of Spirits.   
         Thus, in the World of Spirit there is a natural selection that brings together Spirits with 
the same level of evolution, and that does not allow the less evolved access to more evolved 
regions. The most evolved Spirits, however, can transit through the lower regions, making the 
already mentioned "virtual" transitions. In this way, they may intervene with less evolved 
regions.       
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1 – When the gravitational mass, Mg, of a body is in 
the range −0.159Mi > Mg > +0.159 Mi it is in the Material 
Universe. However, If Mg is reduced to the range −0.159Mi
< Mg < +0.159 Mi, then it makes a transition to the Psychic 
Universe (or Spiritual) with its gravitational mass converted 
to in psychic mass. Since the mass is quantized, the body
performs a transition to a quantum level correspondent to its 
psychic mass.  Thus, it follows to a region correspondent to 
the gravitational mass, which it acquired in the Material
Universe.  
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Life in the World of Spirits 
 
          By doing the good, spirits acquire more psychic mass, and thus, more latent powers are 
awaken, which facilitates their achievements, and makes them happier9. But they should not 
occupy themselves only with their personal improvement, since life in the Spirit World, such as 
life in the Material World, is a continuous occupation. We can also conclude from the above 

                                                 
8 As already seen, the Spirits were individualized in the Supreme Consciousness, and therefore brought with them, in 
a latent state, the same attributes pertinent to Her. With the progressive evolution of the Spirit, these attributes are 
being awakened, so that the degree of evolution of a Spirit is directly related to the quantity of attributes it aroused. 
On the other hand, the number of attributes in a Spirit is directly correlated to the amount of mass psychic of the 
Spirit. Thus, more psychic mass the Spirit has greater the amount of attributes awakened and, therefore, more 
evoluted is the Spirit. 
9The happiness of the good Spirits certainly consists in knowing more and more; not having hate, 
jealousy, envy, or any of the passions that make the misery of men. They don't experience needs or 
suffering, or the anxieties of material life, and this in itself is synonymous of great happiness.
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that even the spirits of the highest order, in having nothing more to improve, do not cease their 
activities, once the eternal idleness would also be an eternal punishment.  
          We have seen that the realization of what we want requires an expenditure of psychic 
energy proportional to the nature of desire. In other words, in order to have what we want 
realized through the collapse of its wave function, it is necessary an expenditure of psychic 
energy sufficient for its accomplishment. As the density of material bodies is much greater than 
the density of psychic bodies, the realization of our desires in the Material Universe usually 
requires much more the psychic energy than in the Psychic Universe. Thus, life in the World of 
Spirit becomes much easier and more enjoyable than in the Material World. But the difficulties 
of the Material World are what allow the Spirits to progress in their evolution, and that might 
have been the main reason for the creation of the Material Universe.  
          The possibility of transition to the Psychic Universe increased the likelihood of close 
encounters with beings from other planets in our ordinary Universe, and also with the people 
who live in planets of the Psychic Universe, since Gravitational Spacecraft trips can also be 
carried over in this Universe, as already shown. The characteristics associated to the subtle 
psychic mass indicate that the life of these beings should not be finite as the lives of the humans. 
This makes us think that maybe life in the Psychic Universe be the real life while our brief life 
in this Universe has only specific goals such as, for example, a learning period. 
          The Psychic Universe, by its very nature, it is constituted of photons, atoms and 
molecules psychics. This means that all types of photons, atoms and molecules that exist here 
may have its corresponding counterparts in the Psychic Universe. Therefore, all we have here 
can exist there with a similar form. However, considering the characteristics associated to the 
subtle psychic mass, we can conclude that life here may be an imperfect copy of the life there.
        
 Time in the World of Spirits  
 
          We have already seen that the Real Universe, where we live, is contained in the Psychic 
Universe (Imaginary Universe), so the real space-time that corresponds to the Real Universe is 
within the Imaginary space-time, which forms the Psychic Universe, where the Spirits live. By 
definition, in the imaginary space-time both the space coordinates and the time coordinate are, 
obviously, imaginary. This means that the time in the Universe of the Spirits (imaginary time) is 
different from the real time of our Universe. 
          Only recently the concept of imaginary time was considered by physicists. Difficult to 
understand, but deemed essential to connect the Statistical Mechanics to Quantum Mechanics, 
the concept of imaginary time also became instrumental in Quantum Cosmology, where it was 
introduced in order to eliminate singularities (points where the curvature of space-time becomes 
infinite), which occur in the real time (See Hartle-Hawking state [15]). Twenty-two years ago, 
Hawking popularized the concept of imaginary time in his book: A Brief History of Time [16].  
          The imaginary time is not imaginary in the sense that it does not exist. Nor is it a 
mathematical artifice. No, it really exists, however, it has different characteristics of the time 
which we are used to.  
          The existence of the imaginary time is mathematically sustained by a mechanism called 
Wick Rotation10, which transform the metrics of the Minkowski space-time 

( ) ( )1422222 dzdydxdtds +++−=
into the metrics of the Euclidean space-time  

( )1522222 dzdydxdds +++= τ

where it=τ ; 1−=i is called imaginary unit, which defines the imaginary numbers in the 
form , where  and b are real numbers, called respectively, the real part of “z” and 
the imaginary part of “z”.  

biaz += a

                                                 
10 It is the called rotation because when we multiply an imaginary number by i the result, on the Cartesian plane, is 
equivalent to a rotation of 900 of the vector that represents the number. Assim, − dt2 = − dt. dt = i2 dt. dt = i(i 
dt). dt = dτ2.   
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          From the definition of complex numbers follows that they can interpreted as points in the 
Cartesian plane (where conventionally we mark on the x-axis the real part and on the y-axis the 
imaginary part of a imaginary number “z”) or, as vectors whose origin “O” is at the origin 
of the Cartesian grid, and the point “Z” with the coordinates (a, b).   (See Fig. 2). 

→
OZ

          Thus, imaginary numbers can be conceived as a new type of number perpendicular to the 
real numbers. This leads to the possibility of expressing mathematically imaginary time in a 
direction perpendicular to the common real time. In this model, the imaginary time is a function 
of real time and vice versa (See Fig.3). Thus, the imaginary time appears as a new dimension 
that makes a right angles to real time, and thereby, as Hawking showed [17], it has much more 
possibilities than the real time, which always flows from past to future, and only may have a 
beginning and an end.   
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   0                                             a       Re 
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                                       b                       Z 
 
        Z’                            a 
 
 
 
 
         - b                            0                   a  Re

(b) 
 
Fig. 2 – (a) The Imaginary Plane (or Argand-
Gauss Plane) is a way to visualize the space of 
imaginary numbers. Can be understood as a
modified Cartesian plane, where the real part is 
represented on the x-axis and the imaginary part
on the y-axis. The x-axis is called real axis while 
the y-axis is called imaginary axis. (b) When we 
multiply a imaginary number  z = a+bi  by  i (iz
= ai - b = z’) the result on the Cartesian plane is 
equivalent to a rotation of 90° of the vector OZ
that represents the number.   
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 Fig.3 – Mathematically, it is possible to express the
imaginary time in a direction perpendicular to the
common real time. In this model, the imaginary time is a 
function of real time and vice versa. 
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 Fig. 4 – The Model of the Imaginary Universe (or 
Psychic Universe) containing the Real Universe. In the 
Imaginary Universe the space-time is flat (Euclidean
metric), whereas in the Real Universe space-time is
curved due to the presence of matter. In this model, the 
boundaries of the Real Universe confuse itself with the
Imaginary Universe that is unlimited.  
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          Imaginary time is measured in imaginary units (e.g., 2i seconds instead of 2 seconds). 
This imaginary unit of time may seem strange to us, such as our unit of real time measurement 
seems to the spirits, accustomed in their world measuring time in imaginary units. It all 
depends, of course, on the Universe where we are.   
         Based on the very definition of imaginary time, it is easy to see that we can interpret it as a 

vector 
→

OZ . Thus, being a vector, the imaginary time need not necessarily be always oriented in 
the same direction as the real time. It can freely change direction and intensity. This means that 
an observer in imaginary time can move in any direction for the future or past, such as we can 
move in any direction in space. This unique feature creates for us − accustomed to the flow of 
time always in the same direction − a horizon of events full of possibilities, hard to imagine 
because of the limitations imposed upon our consciousnesses by the Material Universe.  
          The existence of imaginary time derives from the very existence of the imaginary space-
time contained in the Psychic Universe. As already shown, the speed of propagation of 
interactions in the Psychic Universe is infinite, which means that the metrics of space-imaginary 
time is Euclidean (or flat), while the metrics of the real universe is non-Euclidean (or curve). 
Since the Psychic Universe contains the Real Universe, we can conclude that the limits of the 
Real Universe mix itself up with the Psychic Universe that is unlimited (See Fig. 4). 
          The fact that the Psychic Universe have no limits implies that it has no singularities or 
boundaries in the imaginary time direction. With this condition, there is no beginning or end of 
the imaginary time.
 
Conclusion 
 
          Both the traditional physicists and most people recognize that there are phenomena where 
matter does not act alone, i.e., which involves also what we call psychism (consciousness, 
thought). These phenomena had hitherto been relegated to the professional affair of experts 
other than the traditional physicists. However, in recent decades, Quantum Physics has shown 
us that some physical laws are stretched beyond the Material World, revealing the existence of 
the Spiritual World. Thus, the Spiritual World arises not as a supernatural world11, but as 
something as real as our Material World. On the other hand, this knowledge paved the way for 
Physics to study psychic phenomena using the same criteria adopted for the study of physical 
phenomena. In other words, it was evident that psychic phenomena could also be described by 
the laws of Physics. This unification is the basis for the Grand Unification of Science and 
Religion. Thereafter, both could no longer follow on separately. It was clear that Science could 
more accurately describe the truth postulated by Religion. 
          In this context, the Religion - absorbed by Science, must leave the scene just as the purely 
philosophical Cosmology gave way, in the past century, to Quantum Cosmology, when 
Quantum Physics discovered the laws that accurately describe the structures of the Universe.     
         The unification of Science and Religion is highly relevant because it will eliminate the 
spread of religious beliefs that have caused so much harm to Humanity in recent millennia. 
Now, the truth postulated by Religion will be transmitted by Science in schools and universities, 
and the human beings will understand it and use it, such as they use and understand, for 
example, the electric current, knowing that it can cause harm and also benefits for its users.         
          It would be too much presumptuous to believe that, due to the simple revelation of this 
new knowledge, the human nature could change suddenly. It will certainly take several decades 
for a complete assimilation of such truth.  
          It will then be taught to people from early stages of learning, the fundamental importance 
of the quality of our thoughts, since it is from them that the psychic interaction is defined and, 
                                                 
11 In the eyes of the general public, all phenomena of unknown cause become readily supernatural, 
wonderful and miraculous: the cause, once known, shows that the phenomenon, for more extraordinary it 
may seems, is nothing but a consequence of one or more natural laws. It is in this way that the set of 
supernatural facts is reduced with the Science progress.  
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consequently, the extraordinary relationship that is established among the human 
consciousnesses, the Universe and God. 
          Mankind then will begin to develop its psychic possibilities starting from the regular 
training at school. 
          There will come a time when, on Earth, the good will prevail over evil. The good spirits 
incarnated on Earth will become more numerous and, by the law of Psychic Interaction and 
Mutual Affinity, they will attract more and more the good spirits to Earth, warding off evil 
Spirits. The great transformation of Humanity then will be made by the progressive incarnation 
of better Spirits, which will give origin, on Earth, to a generation much more evolved than the 
current one. 
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Recently, evidence indicating cosmological variations of the fine structure constant, α, has been 
reported.  This result led to the conclusion that possibly the physical constants and the laws of 
physics vary throughout the universe. However, it will be shown here that variations in the value of 
the elementary electric charge, e, can occur under specific conditions, consequently producing 
variations in the value of α.    
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          The well-known Fine Structure 
Constant determines the strength of the 
electromagnetic field and is expressed by the 
following equation (in SI units) [1]: 
 

( )1
58(52)137.035999

1
4 0

2
==

c
e
hπε

α

 
However, recently, Webb, J.K et al., [2] 
using data of the Very Large Telescope 
(VLT) and of the ESO Science archive, 
noticed small variation in the value ofα  in 
several distant galaxies. This led to the 
conclusion that α  is not a constant [2- 4].  
          It will be shown here, that variations in 
the value of the elementary electric charge, e, 
can occur under specific conditions, 
consequently producing variations in the 
value of α.  This effect may be explained 
starting from the expression recently 
obtained for the electric charge [5], i.e., 

( ) ( )24 0 imGq imgπε=

where  are the imaginary gravitational 
mass of the elementary particle; 

 is the permittivity of the 
free space and  is 
the universal constant of gravitation.  
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          For example, in the case of the 
electron, it was shown [5] that    
 

( )
( )

( )
( )

( ) ( )3

1121

0

0

2

2
0

imeie

imei
imei

ime
imge

m

m
cm

U
m

χ=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
+−=

 

where ( ) ( ) imm realeiimei 03
2

0 −= , ( ) kgm realei
31

0 1011.9 −×=

and ( ) ikTU eeime η= . In this expression 
1.0≅eη  is the absorption factor for the 

electron and  is its internal 
temperature (temperature of the Universe 
when the electron was created); 

 is the Boltzmann constant.  

KTe
31102.6 ×≅

KJk /º1038.1 23−×=
          Thus, according to Eq. (3), the value of 

eχ  is given by . Then, 
according to Eq. (2), the electric charge of 
the electron is 

21108.1 ×−=eχ
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As we know, the absolute value of this 
charge is called the elementary electric 
charge, . e
           Since the internal temperature of the 
particle can vary, we then conclude that χ  is 
not a constant, and consequently the value of  

 also cannot be a constant in the Universe. 
Its value will depend on the local conditions 
that can vary the internal temperature of the 
particle.  The gravitational compression, for 
example, can reduce the volume V of the 
particles, diminishing their internal 
temperature 

e

T  to a temperature  
T ′ according to the well-known equation: 

( )TVVT ′=′  [6]. This decreases the value of 
, decreasing consequently the value of ( )imU
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χ . Equation (2) shows that e  is proportional 
to  χ , i.e.,  
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Therefore, when the volume of the particle 
decreases, the value of e  will be less 
than . Similarly, if the volume 

is increased, the temperature 
C19106.1 −×

V T  will be 
increased at the same ratio, increasing the 
value of χ , and also the value of . The 
gravitational traction, for example, can 
increase the volume V of the particles, 
increasing their internal temperature

e

T , and 
consequently increasing their electric charges 
(See Fig.1).  
          Conclusions – Our theoretical results 
show that variations in the value of the 
elementary electric charge, e, can occur 
under specific conditions, consequently 
producing variations of the fine structure 
constant, α, as shown in Fig.1. This excludes 
totally the erroneous hypothesis that the laws 
of physics vary throughout the universe.   
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Fig. 1 – A spatial dipole that can explain the dipole variation of α reported by Webb. J.K. et 
al. 
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Recently, the OPERA neutrino experiment at the underground Gran Sasso Laboratory has 
measured the velocity of neutrinos from the CERN CNGS beam over a baseline of about 730 
km. The experiment shows that neutrinos can have superluminal velocities. This result could, in 
principle, be taken as a clear violation of the Special Relativity. However, it will be show here 
that neutrinos can actually travel at velocities faster than light speed, without violating Special 
Relativity.
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          The mass of the electron neutrino ( )eν  
is usually measured using the beta decay. 
The continuous spectrum of beta decay 
electrons terminates at a maximal energy, 
which depends on the neutrino mass and on 
the emitting nucleus type. Because of the 
way that the neutrino mass affects the 
electron energy spectrum, the measured 
quantity is the square of the neutrino mass. 
All recent measurements show that the 
neutrino mass squared is negative [1]. 
However, the square root of a negative 
number is an imaginary number. Thus, the 
measurements suggest that the electron 
neutrino has an imaginary mass. Assuming 
that the neutrino has no real mass, and 
considering that the imaginary momentum 
has a real value, i.e., ( ) ( ) ( ) ( )realimimim SIL ≡= ω  
and , we can infer that 
the neutrino is an imaginary particle with a 
measurable property; the square of its 
imaginary mass.   

( ) ( ) ( ) ( )realimimgim pVMp ≡=

          The OPERA neutrino experiment [2] 
at the underground Gran Sasso Laboratory 
(LNGS) was designed to perform the first 
detection of neutrino oscillations. Recently, it 
was reported that the OPERA neutrino 
experiment had discovered neutrinos with 
velocities greater than the light speed [3].    
The neutrinos in question appear to be 
reaching the detector 60 nanoseconds faster 
than light would take to cover the same 
distance. That translates to a speed 0.002% 
higher than (the speed 
upper limit for real particles in the real 
spacetime). 

-1m.s8299,792,45=c

          The quantization of velocity shows 
that there is a speed upper limit,  , for 
imaginary particles in the real spacetime 
(real Universe)

cci >

*. This means that Einstein's 
speed limit ( )c  not applies to imaginary 
particles propagating in the real spacetime. 
Theoretical predictions show that 

[112 .10 −≈ smci 4]. Consequently, the 
imaginary particles, such as the neutrinos, 
can reaches velocities faster than light speed. 
Therefore, in the case of imaginary particles, 
we must replace c  in the Lorentz 
transformation by  in order to 
generalize the equations of Special relativity. 
Thus, the imaginary kinetic energy of 
imaginary particles, for example, is written 
in the following form: 
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where  is the imaginary mass of the 
particle at rest. The  expression above shows 

( )imim 0

                                           
* The speed upper limit for real particles in the imaginary 
spacetime is , because the relativistic expression of the 
mass shows that the velocity of real particles cannot be 
larger than c  in any space-time. 

c
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that the imaginary particle has a real velocity 

. This means that imaginary particles 
propagating in the real spacetime can be 
detected. This is the case, for example, of the 
neutrinos with  observed in the OPERA 
neutrino experiment.   

V

cV >

          Note that the imaginary kinetic energy 
of the particle is what gives to the neutrino 
its real velocity ( )( )VK im → . This solves 
therefore, the problem of how the neutrino 
propagates in the space.  
          In addition, we can conclude that in the 
neutrino-electron reactions, mediated by the 
Z particle, the neutrino does not enter as a 
real mass but as a real angular momentum 
(spin ½). The real mass of the neutrino is 
null, but the real angular momentum and the 
imaginary angular momentum of the neutrino 
are not null. The real angular momentum of 
the neutrino, , derives from its imaginary (realS )
angular momentum, according to the 
following relation: ( ) ( ) ( ) ( ) ( )h1+=≡= ssSIL realimimim ω .  
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Proca Equations and the Photon Imaginary Mass 
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It has been recently proposed that the photon has imaginary mass and null real mass. Proca equations are 
the unique simplest relativistic generalization of Maxwell equations. They are the theoretical expressions 
of possible nonzero photon rest mass. The fact that the photon has imaginary mass introduces relevant 
modifications in Proca equations which point to a deviation from the Coulomb’s inverse square law. 
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          For quite a long time it has been 
known that the effects of a nonzero photon 
rest mass can be incorporated into 
electromagnetism through the Proca 
equations [1-2]. It is also known that 
particles with imaginary mass can be 
described by a real Proca field with a 
negative mass square [3-5]. They could be 
generated in storage rings, jovian 
magnetosphere, and supernova remnants. 
The existence of imaginary mass associated 
to the neutrino is already well-known. It has 
been reported by different groups of 
experimentalists that the mass square of the 
neutrino is negative [6]. Although the 
imaginary mass is not a measurable amount, 
its square is [7]. Recently, it was shown that 
an imaginary mass exist associated to the 
electron and the photon too [8]. The photon 
imaginary mass is given by  

( ) ( )12
3

2 ichfm =γ

This means that the photon has null real 
mass and an imaginary mass, , expressed 
by the previous equation.  

γm

       Proca equations may be found in many 
textbooks [9-11]. They provide a complete 
and self-consistent description of 
electromagnetic phenomena [12]. In the 
presence of sources ρ  and j

r
, these 

equations may be written as (in SI units) 
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where hcmγγμ = , with the real variables 

γμ  and . However, according to Eq. (1) 
 is an imaginary mass. Then, 

γm

γm γμ  must be 

also an imaginary variable. Thus,  is a 

negative real number similarly to . 
Consequently, we can write that  
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whence we recognize λπ2=rk  as the real 
part of the propagation vector k

r
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           Substitution of Eq. (6) into Proca 
equations, gives 
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         In four-dimensional space these 
equations can be rewritten as 
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where  and μA μj
r

are the 4-vector of 
potential ( )ciA φ, and the current density 
( )ρicj ,
r

, respectively. In free space the above 
equation reduces to 
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 2
which is essentially the Klein-Gordon 
equation for the photon.  
          Therefore, the presence of a photon in 
a static electric field modifies the wave 
equation for all potentials (including the 
Coulomb potential) in the form 
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For a point charge, we obtain 

( )
( )

( )15
4

1 3
2

0

rk
e

r
qr

r−
=

πε
φ

and the electric field  
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Note that only in the absence of the photon 

 the expression of   reduces to 
the well-known expression: 
( 0=rk ) ( )rE

( ) 2
04 rqrE πε= . 

Thus, these results point to an exponential 
deviation from Coulomb’s inverse square 
law, which, as we know, is expressed by the 
following equation (in SI units): 
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As seen in Eq. (16), the term  

( )rkr3
2

only becomes significant if  
( )1810~ 4λ−>r

This means that the Coulomb’s law is a good 
approximation when . However, if 

, the expression of the force 
departs from the prediction of Maxwell’s 
equations.   

λ410~ −<r

λ410~ −>r

          The lowest-frequency photons of the 
primordial radiation of 2.7K is about 

[Hz810 13]. Therefore, the wavelength of 
these photons is m1≈λ . Consider the 
presence of these photons in a terrestrial 
experiment designed to measure the force 
between two electric charges separated by a 
distance r . According to Eq. (18), the 
deviation from the Coulomb’s law only 

becomes relevant if . Then, if we 
take 

mr 410−>
mr 1.0= , the result is  
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Therefore, a deviation of 17% in respect to 
the value predicted by the Coulomb’s law.  
          Then, why the above deviation is not 
experimentally observed? Theoretically 
because of the presence of Schumann 
radiation ( )mHzf 7

11 108.3,83.7 ×== λ  
[14-15]. According to Eq. (18), 
for , the deviation only 
becomes significant if   

m7
1 108.3 ×=λ

Kmr 8.310~ 1
4 => − λ

Since the values of r  in usual experiments 
are much smaller than the result is 
that the deviation is negligible. In fact, this is 
easy to verify. For example, if , we 
get 

Km8.3

mr 1.0=
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Now, if we put the experiment inside an 
aluminum box whose thickness of the walls 
are equal to 21cm * the experiment will be 
shielded for the Schumann radiation. By 
putting inside the box a photons source of 

m1≈λ , and making , then it will be 
possible to observe the deviation previously 
computed of 17% in respect to the value 
predicted by the Coulomb’s law.  

mr 1.0=

                                           
* The thickness δ  necessary to shield the experiment 
for Schumann radiation can be calculated by means of 
the well-known expression [16]: fz πμσδ 2105 ==  
where μ and σ  are, respectively, the permeability 
and the electric conductivity of the material; is the 
frequency of the radiation to be shielded.  

f
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Here a new way for gravity control is proposed that uses electromagnetic radiation modified to have a smaller 
wavelength. It is known that when the velocity of a radiation is reduced its wavelength is also reduced. There are 
several ways to strongly reduce the velocity of an electromagnetic radiation. Here, it is shown that such a reduction 
can be done simply by making the radiation cross a conductive foil.    
                
Key words: Modified theories of gravity, Experimental studies of gravity, Electromagnetic wave propagation.  
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          It was shown that the gravitational 
mass mg and inertial mass mi are correlated 
by means of the following factor [1]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

          When  is produced by the 
absorption of a photon with wavelength

pΔ
λ , it 

is expressed by λhp =Δ . In this case, Eq. 
(1) becomes  
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .  0im
           It is easily seen that  cannot be 
strongly reduced simply by using 
electromagnetic waves with wavelength 

gm

λ  
because  0λ  is very smaller than . 
However, it is known that the wavelength of 
a radiation can be strongly reduced simply by 
strongly reducing its velocity.  

m1010−

          There are several ways to reduce the 
velocity of an electromagnetic radiation. For 
example, by making light cross an ultra cold 
atomic gas, it is possible to reduce its velocity 
down to 17m/s [2-7]. Here, it is shown that the 
velocity of an electromagnetic radiation can 

be strongly reduced simply by making the 
radiation cross a conductive foil. 
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by  [

rn
8]  
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If  ωεσ >> f, π2ω = , the Eq. (3) reduces to 

( )4
4 0 f

n r
r πε

σμ
=

Thus, the wavelength of the incident 
radiation becomes 
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πλλ
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f
v

rr
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

           
          Now consider a (GHz1 m3.0≅λ ) 
radiation incident on Aluminum foil with 

 and thicknessmS /1082.3 7×=σ mμξ 5.10= . 
According to Eq. (5), the modified 
wavelength  is  
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( )6106.14 5
mod m

f
−×==

σμ
πλ

Consequently, the wavelength of the  
radiation inside the foil will be 

 and not

GHz1

m5
mod 106.1 −×=λ m3.0≅λ . 

          It is known that a radiation with 
frequency  f,  propagating through a material 
with electromagnetic characteristics ε, μ and 
σ , has the amplitudes of its waves decreased 
in e−1=0.37 (37%), when it passes through a 
distance  z, given by  
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 The radiation is totally absorbed at a 
distance δ≅5z  [8].  
          In the case of the  radiation 
propagating through the Aluminum foil  Eq. 
(7), gives  

GHz1

)8(57.21057.21 6 m
f

z μ
πμσ

=×== −

Since the thickness of the Aluminum foil is  
mμξ 5.10=  then, we can conclude that, 

practically all the incident   radiation is 
absorbed by the foil. 

GHz1

           If the foil contains atoms/mn 3, then 
the number of atoms per area unit is ξn . 
Thus, if the electromagnetic radiation with 
frequency incides on an area  of the foil 
it reaches

f S
ξnS atoms. If it incides on the total 

area of the foil, , then the total number of  
atoms reached by the radiation is 

fS
ξfnSN = .  

The number of atoms per unit of volume, , 
is given by 

n

( )90

A
N

n
ρ

=

where  is the 
Avogadro’s number ; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the foil (in kg/m3) and A is the atomic 
mass. In the case of the Aluminum 
( )kmoleAmkg 98.26,/2700 3 ==ρ  the result is  

( )10/1002.6 328 matomsnAl ×=
The total number of photons inciding on the 
foil is 2hfPn photonstotal = , where  is the 

power of the radiation flux incident on the 
foil.              

P

          When an electromagnetic wave incides 
on the Aluminum foil, it strikes on  front 
atoms, where 

fN
( ) atomff nSN φ≅  . Thus, the 

wave incides effectively on an area 

af SNS = , where 2
4
1

atomaS πφ=  is the cross 

section area of one Aluminum atom. After these 
collisions, it carries out  with the 
other atoms of the foil (See Fig.2).  

collisionsn

 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the foil.   

foil 

atom 
Sa 

Wave 

Thus, the total number of collisions in the 
volume ξS is 

( )
( )11ξ

φξφ
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nSnSnSnNN atomatomcollisionsfcollisions
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=−+=+=

    The power density, , of the radiation on 
the foil can be expressed by 

D

( )12
af SN

P
S
PD ==

The same power density as a function of the 
power  radiated from the antenna, is given by 0P

( )13
4 2

0

r
P

D
π

=

where r is the distance between the antenna 
and the foil. Comparing equations (12) and 
(13), we get 

( )14
4 02 P

r
SN

P af
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

π
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation 

1n

( )151 N
Nn

n collisionsphotonstotal=

Since in each collision is transferred a 
momentum λh to the atom, then the total 
momentum transferred to the foil will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (11) gives ξnSNcollisions = , we get 
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Substitution of Eq. (17) into Eq. (16) yields 
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Substitution of Eq. (14) into Eq. (18) gives 
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Substitution of ( ) atomff nSN φ≅ and af SNS =    
into Eq. (19) it reduces to 
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In the case of a 20cm square Aluminum foil, 
with thickness mμξ 5.10= , we get 

kgmi
3

0 101.1 −×= , ,  

, , 

22104 mSf
−×= 21010 matom

−≅φ
22010 mSa

−≅ 328 /1002.6 matomsnn Al ×==
Substitution of these values into Eq. (20), 
gives 
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Thus, if the Aluminum foil is at a distance 
mr 1= from the antenna, and the power 

radiated from the antenna is WP 320 = , and 
the frequency of the radiation is GHzf 1=  
then Eq.(21) gives 
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In the case of the Aluminum foil and Ghz1  
radiation, Eq. (6) shows that 

m5
mod 106.1 −×=λ .  Thus, by substitution of 
λ  by modλ  into Eq. (22), we get the 
following expression 
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Since gmP g
rr

=  then the result is  

( ) ( ) ( ) ( )240 gmgmP AliAlgAl
rrr
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This means that, in the mentioned conditions, 
the weight force of the Aluminum foil is 
inverted.  
          It was shown [1] that there is an 
additional effect of Gravitational Shielding 
produced by a substance whose gravitational 
mass was reduced or made negative. This 
effect shows that just above the substance the 
gravity acceleration  will be reduced at the 
same ratio 

1g

01 ig mm=χ , i.e., gg 11 χ= , ( g  
is the gravity acceleration bellow the 
substance).  This means that above the 
Aluminum foil the gravity acceleration will 
be modified according to the following 
expression 
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where the factor ( ) ( )AliAlg mm 01 =χ will be 
given Eq. (21).  
          In order to check the theory presented 
here, we propose the experimental set-up 
shown in Fig. 3. The distance between the 
Aluminum foil and the antenna is mr 1= . 
The maximum output power of the  
transmitter is 32W CW. A 10g body  is 
placed above Aluminum foil , in order to 
check the Gravitational Shielding Effect. The 
distance between the Aluminum foil and the 
10g body is approximately 10 cm. The 
alternative device to measure the weight 
variations of the foil and the body (including 
the negative values) uses two balances (200g 
/ 0.01g) as shown in Fig .3.  

GHz1

          In order to check the effect of a second 
Gravitational Shielding above the first 
one(Aluminum foil), we can remove the 10g 
body, putting in its place a second Aluminum 
foil, with the same characteristics of the first 
one. The 10g body can be then placed at a 
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distance of 10cm above of the second 
Aluminum foil. Obviously, it must be 
connected to a third balance.  
          As shown in a previous paper [9] the 
gravity above the second Gravitational 
Shielding, in the case of 12 χχ = , is given by 

( )262
1122 ggg χχ ==

If a third Aluminum foil is placed above the 
second one, then the gravity above this foil is 

, and so on. gggg 3
1123233 χχχχχ ===

          In practice, Multiple Gravitational 
Shieldings can be constructed by inserting N 
several parallel Aluminum foils inside the 
dielectric of a parallel plate capacitor (See 
Fig. 4). In this case, the resultant capacity of 
the capacitor becomes NdSNCC frr 0εε== , 
where  is the area of the Aluminum foils 
and  the distance between them; 

fS
d rε  is the 

relative permeability of the dielectric. By 
applying a voltage  on the plates of the 
capacitor  a current  is produced through 
the Aluminum foils. It is expressed by 

rmsV

rmsi

rmsrCrmsrms VfCXVi π2== . 
          Since rmsrms Ej σ=  and frmsrms Sij =  we 
get σfrmsrms SiE = , which is the oscillating 
electric field through the Aluminum foils. By 
substituting this expression into Eq. (20), and 
considering that ( )2

1

4mod σμπλλ f==  (Eq.6) 
and cEnrPD rrmsr 0

22
0 24 μμπ == , where  
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Then
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Substitution of this equation into Eq. (27) gives 
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Substitution of the known value of 
, , 328 /1002.6 matomsnAl ×= matom

10101 −×≅φ

( )[ ] 2202
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1 10124 mS atomatoma
−×≅== πφφπ , 

1.2=rε  (Teflon mmKV/24 , Short Time, 1.6 
mm [10]), , we get 3.2700 −= mkgAlρ
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          Note that, based on the equation above, 
it is possible to create a device for moving 
very heavy loads such as large monoliths, for 
example.  
           Imagine a large monolith on the 
Earth’s surface. If we place below the 
monolith some sets with Multiple 
Gravitational Shieldings (See Fig.4), the 
value of the gravity acceleration above each 
set of Gravitational Shieldings  becomes 

( )31ggR
ηχ=

where η  is the number of Gravitational 
Shieldings in each set.  
      Since we must have mmKVdVrms /24<  
(dielectric strength of Teflon) [10] then, for 

KVVmmd rms 4.386.1 <→= . For KVrms 37V = , 
mmd 6.1= , ,  and 27.2 mS f = 2=N 3=η  Eq. 

(30) gives 36.0−=χ   and  Eq. (31) shows 
that . The sign (-) 
shows that the gravity acceleration above the 
six sets of Gravitational Shieldings becomes 
repulsive in respect to the Earth. Thus, by 
controlling the value of 

23 /46.0 smgg R −≅= χ

χ  it is possible to 
make the total mass of the monolith slightly 
negative in order to the monolith can float 
and, in this way, it can be displaced and 
carried to anywhere with ease.  
          Considering the dielectric strength of 
known dielectrics, we can write that 
( ) mmKVdVrms /200max < . Thus, for a single 
capacitor ( )1=N  Eq. (30) gives 

( )[ ]{ } ( )311102.2121 24 −×<<+−= fSχ

The Gravitational Shielding effect becomes 
negligible for 01.0<χ (variation smaller 
than 1% in the gravitational mass). Thus, 
considering Eq. (31), we can conclude that 
the Gravitational Shielding effect becomes 
significant only for 2210 mS f

−>> . Possibly 
this is why it was not yet detected.  
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Fig. 3 – Experimental Set-up 
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Fig. 4 – System with six sets of Gravitational Shieldings for moving very heavy loads. 
For KVVrms 37= , mmd 6.1= , 27.2 mS f = , 2=N  and 3=η  Eq. (30) gives 36.0−=χ   and  Eq. (31) 

shows that 23 /46.0 smggR −≅= χ . The sign (-) shows that the gravity acceleration above the six 
sets of Gravitational Shieldings becomes repulsive in respect to the Earth. Thus, by controlling the 
value of χ  it is possible to make the total mass of the monolith slightly negative in order to the 
monolith can float and, in this way, it can be displaced and carried to anywhere with ease.  
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Recently it was experimentally shown that the DNA genetic information can be transmitted into water when 
the DNA and the water are subjected jointly to an electromagnetic field with 7Hz frequency. As announced, 
the reported phenomenon could allow developing highly sensitive detection systems for chronic bacterial and 
viral infections. Here, it is shown a possible explanation for the phenomenon based on the recent framework 
of Quantum Gravity. It is shown that, if volume of water with a DNA molecule is placed near another 
volume of pure water, and the gravitational masses of the two water volumes are simultaneously reduced to 
values in the range + 0.159mi0 to − 0.159mi0, by means of electromagnetic fields of extremely-low frequency 
(ELF), then the DNA genetic information are transmitted to pure water, imprinting onto it the structure of the 
DNA molecule. After several hours, as final result, a replication of the DNA can arise in the pure water. 
              
Key words: DNA, Modified theories of gravity, Experimental studies of gravity, Memory of Water.  

           PACS: 87.14.gk , 04.50.Kd , 04.80.-y, 41.20.Jb.     
 

1. Introduction 
 
          A recent experiment showed that the 
DNA genetic information can be transmitted 
into water when the DNA and the water are 
subjected jointly to an electromagnetic field 
with 7Hz frequency. The main researcher 
behind the new DNA experiment is a recent 
Nobel prizewinner, Luc Montagnier. He and 
his research partners have made a summary of 
his findings [1]. Montagnier’s experiment 
basically consists in two test tubes, one of 
which contained a tiny piece of bacterial 
DNA, the other pure water. The tubes were 
then placed close to one another inside a 
horizontally oriented solenoid.  Both tubes 
were jointly subjected to a weak 
electromagnetic field with 7Hz frequency. 
Eighteen hours later, after DNA amplification 
using a polymerase chain reaction, as if by 
magic, the DNA was detectable in the test tube 
containing pure water, showing that, under 
certain conditions, DNA can project copies of 
itself in another place. 
          As mentioned in a recently published 
article in the New Scientist [2], ‘physicists in 
Montagnier's team suggest that DNA emits 
low-frequency electromagnetic waves which 
imprint the structure of the molecule onto the 
water. This structure, they claim, is preserved 
and amplified through quantum coherence 
effects, and because it mimics the shape of the 
original DNA, the enzymes in the PCR 
process mistake it for DNA itself, and 
somehow use it as a template to make DNA 
match that which "sent" the signal’. 

          Here, based on the framework of a 
recently proposed theory of Quantum Gravity 
[3], is presented a consistent explanation 
showing how an exact copy of the structure of 
the DNA molecule is imprinted onto the pure 
water.   
 
2. Theory 
 
           The quantization of gravity showed 
that the gravitational mass mg and inertial 
mass mi are correlated by means of the 
following factor [3]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed of 
light.   

c

          When pΔ  is produced by the absorption 
of a photon with wavelengthλ , it is expressed 
by λhp =Δ . In this case, Eq. (1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .  0im

302



 2
           It is easily seen that  cannot be 
strongly reduced simply by using 
electromagnetic waves with wavelength 

gm

λ  
because  0λ  is much smaller than . 
However, it is known that the wavelength of a 
radiation can be strongly reduced simply by 
strongly reducing its velocity.  

m1010−

          From Electrodynamics we know that 
when an electromagnetic wave with frequency 

and velocity  incides on a  material  with 
relative  permittivity 
f c

rε , relative magnetic 
permeability rμ  and electrical conductivity 
σ , its velocity is reduced to rncv =  where 

 is the index of refraction of the material, 
given by [

rn
3]   
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If  ωεσ >> , fπω 2= , the Eq. (3) reduces to 

( )4
4 0 f

n r
r πε

σμ
=

Thus, the wavelength of the incident radiation 
becomes 

( )54
mod σμ

πλλ
fnn
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rr
====   

 
 
 
 
 
 
 
 
Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

           
          Now consider a ( ) 
radiation incident on pure water 
( ). According to Eq. (5), the 
modified wavelength is  

Hz7 m7103.4 ×≅λ

mS /102 4−×=σ

( )6104.84 4
mod m

f
×==

σμ
πλ

Consequently, the wavelength of the  
radiation inside the water will be 

 and not . 

Hz7

m4
mod 104.8 ×=λ m7103.4 ×≅λ

           If a water lamina with thickness equal 
toξ  contains n  molecules/m3, then the number of 
molecules per unit area is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  molecules. If it incides on the total 
area of the lamina, , then the total number of  

molecules reached by the radiation is 
fS

ξfnSN = .  
The number of molecules per unit volume, n , is 
given by 

( )70

A
N

n
ρ

=

where  is the 
Avogadro’s number;

kmolemoleculesN /1002.6 26
0 ×=

ρ  is the matter density of the 
lamina(kg/m3)and A is the Molar Mass. In the case 
of pure Water ( )133 .01.18,/10 −== kmolekgAmkgρ   
the result is  

( )8/1034.3 328 mmoleculesnwater ×=       
          The total number of photons inciding on 
the water is 2hfPn photonstotal = , where P  is the 
power of the radiation flux incident on the water.    
          When an electromagnetic wave incides 
on the water, it strikes on  front molecules, 
where 

fN
( ) mff nSN φ≅ . Thus, the wave incides 

effectively on an area , where mf SNS =
2212

4
1 107 mS mm

−×≅= πφ  is the cross 
section area of one molecule of the water 
molecule. After these collisions, it carries out 

 with the other atoms of the foil (See 
Fig.2).  

collisionsn

          
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the water.   

water

molecule 
Sm 

Wave 

  
Thus, the total number of collisions in the 
volume ξS is 
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( )

( )9ξ

δξδ

nS

nSnSnSnNN ffcollisionsfcollisions

=

=−+=+=
          

The power density, , of the radiation on the 
water can be expressed by 

D

( )10
mf SN

P
S
PD ==

           We can express the total mean number 
of collisions in each molecule, , by means of 
the following equation 

1n

( )111 N
Nn

n collisionsphotonstotal=

Since in each collision a momentum λh  is 
transferred to the molecule, then the total 
momentum transferred to the water will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (9) gives ξnSNcollisions = , we get 
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Substitution of Eq. (13) into Eq. (12) yields 
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Substitution of P given by Eq. (10) into Eq. 
(14) gives 
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Substitution of ( ) mff nSN φ≅ and mf SNS =    
into Eq. (15) the result is 
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 In the case of the water, we can take the 
following values:  ; 

 ( fS is the area of the 
horizontal cross-section of the test tube); 

; ; 

328 /1034.3 mmoleculesn ×=
25109.1 mS f

−×≅

221107 mSm
−×≅ mm 1≅ 1010−×φ ξ  (height of 

water inside the test tube). Substitution of 
these values into Eq. (16), gives   
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          In the case of a 7Hz  radiation, Eq. (6) 
shows that .  Thus, by 
substitution of 

m4
mod 104.8 ×=λ
λ  by modλ  into Eqs. (17) , we 

get the following expression 
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Now, considering that the water is inside a 
solenoid, which produces a weak ELF 
electromagnetic field with and , then 
we can write that [

mE mB
4] 
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Equation (4) shows that for Hzf 7= , 

( ) 7.506=waterrn .Substitution of this value 
into Eq.(19) gives 

211103.2 mBD ×=
Substitution of this value into Eq. (19) gives 
 

( )

( )
[ ]{ } ( )201107.3121 427

0
−×+−≅ m

wateri

waterg B
m
m

 

304



 4
 
 
 
 
 
                          
 
 
 
 
 
          
 
 
 Fig. 3 – The vector of Pointing BES

rrr
×=  at

the test tube. The electromagnetic radiation
propagates in the direction of the vector of
Pointing 

E
r

 

B
r

 ξ  

S
r

 

fS

Coil 

Test tube 

 
          In Montagnier’s experiment, the set-up 
was placed in a container shielded by 1 mm 
thick layer of mumetal in order to avoid 
interference from the earth's natural magnetic 
field, whose intensity is . This 
is because the intensity of magnetic field in 
Montagnier’s experiment was much smaller 
than . Note that, if the intensity of the 
magnetic field is in the range 

, then, according 
to Eq. (20), the gravitational masses of the 
water with DNA and the water inside the other 
test tube are reduced to values in the range 

 to . It was shown in a 
previous paper [

TB 5106 −
⊕ ×≅

⊕B

TBT m
77 104.1102.1 −− ×<<×

0159.0 im+ 0159.0 im−
3] that, when this occurs the 

gravitational masses becomes imaginaries and 
the bodies leave our Real Universe, i.e., they 
perform transitions to the Imaginary Universe, 
which contains our Real Universe. The terms 
real and imaginary are borrowed from 
mathematics (real and imaginary numbers). It 
was also shown that in the Imaginary 
Universe the imaginary bodies are subjected 
to the Imaginary Interaction that is similar to 
the Gravitational Interaction. If the masses of 
the bodies have the same sign, then the 
interaction among  them will be attractive.  
         The masses of the water with DNA and 
the pure water are decreased at the same ratio,   
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Fig. 4 – (a) Transition to the Imaginary Universe and 
attraction. (b) Fusion of the two waters. (c) Return to 
Real Universe. (d) After several comings and goings to 
the Imaginary Universe a real copy of the DNA can be 
detected in the tube with pure water.  

F 

Imaginary Universe
Real Universe

Imaginary Universe
Real Universe

Imaginary Universe
Real Universe

1

F 

Imaginary Universe
Real Universe

DNA

First impression of  
DNA into water. It is a 

tenuous copy  that 
cannot yet be detected.

waterWater with DNA

Test tube 
with  water

Test tube 
with  water
and DNA 

Fusion of the two waters. 
The DNA prints a  tenuous 
copy of itself in the water 
of the second tube. 

2 

After several hours 
the copy of the 

DNA is sufficiently  
intensified in order 

to be detected 

 

305



 5
in such way that they remain with the same 
sign. Thus, when they arrive the Imaginary 
Universe the attractive imaginary interaction 
approaches each other. Due to the small 
distance between them*, they are subjected to 
a significative attraction. Consequently, they 
entered one another (fusion). This imprints in 
the pure water an exactly copy of the DNA 
molecule.  However, the water with DNA and 
the pure water return immediately to the real 
universe because the ELF electromagnetic 
field does not accompany them during the 
transition. When they get back to the real 
universe, the effect previously produced by 
the ELF electromagnetic field sends again the 
water with DNA and pure water to Imaginary 
Universe, and again a new imprint of the 
DNA is produced at the same place of the first 
one, strengthening the copy of DNA onto the 
water.  
           Thus, during the time interval in what 
the ELF electromagnetic field remains on, the 
process continue. After some hours (16 to 18 
hours in the case of Montagnier’s experiment) 
the copy of the DNA can become sufficiently 
strong to be detected. Thus, when the ELF 
electromagnetic field is turned off, the water 
can contain a real DNA molecule, which is an 
exactly equal to that one that exists in the 
other tube.  
          The physicists in Montagnier's team 
suggest that the imprints of the DNA are 
preserved through quantum coherence effects 
[1]. This conclusion is based on the 
framework of a recently proposed theory of 
liquid water based on Quantum Field Theory 
(QFT) [5-10]. Jacques Benveniste [11] has 
been the first to propose (1988) that water has 
memory. The fact that the water contains 
electric dipoles, which can give to it a 
significant memory capacity, has been also 
considered by Brian Josephson [12] and, more 
recently by J. Dunning-Davies [13].  
 
 
 
 
 
                                           
* Due to the small distance between the two test tubes. The 
tubes were then placed near to one another inside a 
horizontally oriented solenoid.  
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Anomalous heat production has been detected in Ni-H Systems. Several evidences point to the occurrence of 
nuclear fusion reactions. A possible explanation for this phenomenon is shown here based on the recent 
discovery that electromagnetic fields of extremely-low frequencies (ELF) can increase the intensities of 
gravitational forces. Under certain circumstances, the intensities of gravitational forces can even overcome 
the intensity of the electrostatic repulsion forces, and, in this way, produce nuclear fusion reactions, without 
need high temperatures for these reactions occur.  

 
         Key words: Modified theories of gravity, Nuclear Fusion, Fusion Reactors. 
            PACS: 04.50.Kd , 89.30.Jj , 28.52.-s.  
 

 
1. Introduction 
 
          Since the experiment of Fleischmann, 
Hawkins and Pons [1] the anomalous 
production of heat has been searched for in 
various systems. Recently, a large anomalous 
production of heat has been reported by 
Focardi et al., [2] in a nickel rod filled with 
hydrogen.  This phenomenon was posteriorly 
confirmed by Cerron-Zeballos et al., [3]. 
          The called “cold fusion” was a process 
of nuclear fusion that was first conceived of 
by Fleischmann, Hawkins and Pons during 
their experiment that involved heavy water 
electrolysis through hydrogen on a palladium 
electrode surface [1]. They made claims 
originally that there was heat and energy 
being created from the reaction taking place 
at room temperature. This is why it is 
referred to as cold fusion, because it occurred 
in an environment that was previously 
considered too cool for nuclear fusion to 
occur. 
          Here it is shown that nuclear fusion 
can be produced at room temperature by 
increasing the gravitational forces in order 
to overcome the electrostatic repulsion 
forces between the nuclei. This process 
became feasible after the Quantization of 
Gravity [4], with the discovery that the 
gravitational mass mg can be made negative 
and strongly intensified by means of 
electromagnetic fields of extremely-low 
frequencies.  
           This effect can provide a consistent and 
coherent explanation for anomalous heat 
production detected in Ni-H Systems.       
 

 
2. Theory 
 
           The quantization of gravity shown that 
the gravitational mass mg and inertial mass 
mi are correlated by means of the following 
factor [4]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass   0im .
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
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reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
5]  

( ) ( )311
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn

 
If  ωεσ >> , fπω 2= , Eq. (3) reduces to 
 

( )4
4 0 f

n r
r πε

σμ
=  

 
Thus, the wavelength of the incident 
radiation (See Fig . 1) becomes 
 

( )54
mod σμ

πλλ
fnn

fc
f
v

rr
====

  
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

 
 
 
          It is known that the Schumann 
resonances [6] are global electromagnetic 
resonances (a set of spectrum peaks in the 
extremely low frequency ELF), excited by 
lightning discharges in the spherical 
resonant cavity formed by the Earth’s surface 
and the inner edge of the ionosphere (60km 
from the Earth’s surface). The Earth–
ionosphere waveguide behaves like a 
resonator at ELF frequencies and amplifies 
the spectral signals from lightning at the 
resonance frequencies. In the normal mode 
descriptions of Schumann resonances, the 
fundamental mode (  is a standing wave 
in the Earth–ionosphere cavity with a 
wavelength equal to the circumference of the 
Earth. This lowest-frequency (and highest-

intensity) mode of the Schumann resonance 
occurs at a frequency  [

)1=n

Hzf 83.71 = 7].    
          Now consider a  
( ) radiation passing through a 
Nickel powder cylinder ( ; 

Hz83.7
m7108.3 ×≅λ

mS /106.1 7×=σ
17.2=rμ  [8,9]) as shown in Fig.2. 

According to Eq. (5), the modified 
wavelength is  

( )619.04
mod m

f
==

σμ
πλ

 
Consequently, the wavelength of the  
radiation inside the Nickel powder will be 

Hz83.7

m19.0mod =λ  and not .   m7108.3 ×≅λ
          If a Nickel powder* lamina with 
thickness equal toξ  contains  
molecules/m

n
3, then the number of molecules 

per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  molecules. If it incides on the 
total area of the lamina, , then the total 
number of  molecules reached by the 
radiation is 

fS

ξfnSN = .  The number of 
molecules per unit of volume, , is given by n
 

( )70

A
N

n
ρ

=

 
where  is 
the Avogadro’s number; 

kmolemoleculesN /1002.6 26
0 ×=

ρ  is the matter 
density of the lamina (in kg/m3) and A is the 
molar mass. In the case of Nickel powder 
( )13 .71.58,/8800 −== kmolekgAmkgρ the result is  
 

( ) ( )8/1002.9 328 mmoleculesn Ni ×=
 
          The total number of photons inciding 
on the Nickel powder is 2hfPn photonstotal = , 
where P  is the power of the radiation flux 
incident on the Nickel powder. 
                                           
* Ultra fine nickel powder (e.g. Inco type 210) with 
particle size of 0.5-1.0μm. 
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  Fig.2 – Experimental set-up. The 
electromagnetic radiation propagates in the direction of
the vector of Pointing BES

rrr
×= . The set-up is 

placed in a container shielded by 1 mm thick layer of
mumetal in order to avoid interference from external 
electromagnetic fields. In practice, the solenoid is not 
necessary, since the 7.83 Hz electromagnetic field
naturally exists inside the spherical resonant cavity
formed by the Earth’s surface and the inner edge of the 
ionosphere. (Schumann resonance). 

 7.83 Hz  current

Nickel powder 

α 

ξ 

Metal tube 

Mumetal 

Solenoid 

S=EmXBm 

                
          When an electromagnetic wave incides 
on a solid lamina of Nickel, it strikes on  
front molecules, where 

fN

( )( ) ( )NifNif SnN φ≅ . 
Thus, the electromagnetic wave incides 
effectively on an area , where ( )Nif SNS =

( ) ( )
2202

4
1 102.1 mS NiNi

−×≅= πφ  is the cross 

section area of one Ni atom. After these 
collisions, it carries out  with the 
other atoms of the Nickel powder (See Fig.3).   

collisionsn

 
    
 
  
 
 
 
 
 
 
 
Fig. 3 – Collisions inside the Nickel powder.   

Nickel powder

molecule 
S(Ni) 

Wave 

 

 
Thus, the total number of collisions in the 
volume ξS is 
 

( ) ( ) ( ) ( ) ( )( )
( ) ( )9ξ

φξφ

Sn

SnSnSnnNN

Ni

NiNiNiNiNicollisionsfcollisions

=

=−+=+=

           
The power density, , of the radiation on the 
Nickel powder can be expressed by 

D

( )
( )10

Nif SN
P

S
PD ==

           We can express the total mean number 
of collisions in each Ni molecule, , by 
means of the following equation  

1n

( )111 N
Nn

n collisionsphotonstotal=

Since in each collision a momentum λh  is 
transferred to the molecule, then the total 
momentum transferred to the Nickel will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (9) gives ( ) ξSnN Nicollisions = , we 
get 

( )( ) ( )132 ξSn
hf
PNn Nicollisionsphotonstotal ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

Substitution of Eq. (13) into Eq. (12) yields 
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Substitution of P given by Eq. (10) into Eq. 
(14) gives 
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Substitution of ( )( ) ( )NifNif SnN φ≅  and ( )Nif SNS =   
into Eq. (15) results 
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where ( ) ( ) ( )( )ξπαρρ 42
0 NicylNiNii Vm == . 

Thus, Eq. (16) reduces to 
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For cm5=φ  we get 232 109.14 mS −×==παα . 
Note that  is not equal to   because the 
area is not continuous, but expressed by  

, where is the area of the cross-
section of one Ni particle, and  is the 
number of particles in the front area, which 
is expressed by 

fS αS

pf nSS = pS
n

( )αφ Snxn pp= , 1<<x  , 
where αφ Sn pp is the number of particles 
inside area ; is the number of Ni 
particles/m

αS pn
3, given by ξαSNn pp =  where 

vpp VVSN += ξα ;  is the mean volume of 
one Ni particle and is the void volume, 
corresponding to that particle. This volume 
can be calculated considering one sphere 
with 

pV

VV

pφ - diameter inside a cube whose edge 

is pφ . The result is . The mean 
size of the particles is 

348.0 pVV φ≅

mp μφ 75.0= . Thus, 

 and . 

Consequently, . Then, 

we get . Now, we 
can calculate the value of : 

319102.2 mVp
−×≅ 213104.4 mS p

−×≅
219102.4 mVV Vp

−×≅+
318 /104.2 mparticlesnp ×=

fS
 

( ) ( ) 23105.1 mxSSnxS pppf
−×≅= αφ

 
Substitution of this value jointly with 

; ; ( )
328 /1002.9 mmolecn Ni ×= ( ) mNi

101024.1 −×=φ
232 109.14 mS −×==παα ; ; 

; (Note 
that, this is lowest-frequency mode of the 
Schumann resonance. Therefore, in practice, 
is not necessary to provide the 7.83 Hz 

electromagnetic field) and 

( )
220102.1 mS Ni

−×≅

( )
3.8800 −= mkgNiρ Hzf 83.7=

m19.0mod == λλ  
into Eq.(17), gives  
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         Now, considering that the Nickel 
powder is inside a solenoid, which produces 
a weak ELF electromagnetic field with 

and , then we can write that [mE mB 10] 
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Equation (4) shows that, for , 
.Substitution of this value into 

Eq.(19) gives 

Hzf 83.7=

( )
8102×=Nirn

( )21109.5 25
mBD ×=

Substitution of this value into Eq. (18) gives 
( )

( )
[ ]{ } ( )221103.1121 4433

0
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Nii

Nig Bx
m
m

χ

     The value of is limited by the 
ionization energy of the atoms, which is, as 
we known, the energy required to remove 
electrons from atoms. Since the minimum 
energy required for the electron to leave the 
atom is:

mB

jouleseU 19
max0

2
min 107.74 −×=−= φπε  

then, for the ionization does not occur, the 
energy of the wave ( )hf must be smaller than 

. Thus, it follows that minU
fSfUDSfUShf aaa ≅<⇒< minmin

2

According to Eq. (19), 0
2
maxmax 2μcBD = . 

Then, the result is 
fB 8

max 109 −×<
In the case of Hzf 83.7= , we conclude that 

( )23102 7
max TB −×<

Assuming that then Eq. (22) 
yields 

TB 7
max 102 −×≅

( )

( )
[ ]{ } ( )241101.2121 46

0
−×+−≅= x

m
m

Nii

Nigχ

Since 1<<x , we can conclude that there is 
no significant variation in the gravitational 
mass of the Nickel powder. 
          However, if the air inside the Nickel 
powder is evacuated by means of a vacuum 
pump, and after Hydrogen (or Deuterium, 
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Tritium, Helium, etc) is injected into the 
Nickel powder (See Fig.4) then, the area  
to be considered, in order to calculate the 
gravitational mass of the Hydrogen, is the 
surface area of the Nickel powder, which 
can be obtained by multiplying the specific 
surface area of the Nickel powder

fS

† 
( ) by the total mass of the 
Nickel powder (

Kgm /104~ 23×

( ) ( ) ( )ξπαρ 42
0 NiNiim = ). 

Thus, we get .  ( ) ξρ αSS Nif
3104 ×≅

        The characteristics of the Nickel prevail 
on those of the Hydrogen, in the Ni-H 
systems, because the Nickel amount is much 
larger than the Hydrogen amount. Thus, we 
must take the values of ρ , rμ , and σ  equal 
to ( )Niρ , ( )Nirμ  and ( )Niσ  respectively, in 
order to calculate , in Ni-H systems. In 
addition, since 

( )Hgm
ANn ρ0=  and 

σμπλ f4mod=  we can conclude that also 
 and ( )Ninn ≡ ( ) mNi 19.0modmod == λλ . 

Therefore, in order to obtain the expression 
( ) ( )HiHg mm 0 we can take Eq. (17) only 

substituting  for the expression above 

obtained 
fS

( )( )ξρ αSS Nif
3104 ×≅ . Thus we 

get 
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For m1.0=ξ  (length of the Ni-H cylinder in 
Focardi experiment) Eq.(25) gives 

( )

( )
[ ]{ } ( )261105.1121 248

0
−×+−== D

m
m

Hi

Hgχ

Based on Eq. (19), we can write that 
                                           
† Ultra fine nickel powder (e.g. Inco type 210) with 
particle size of 0.5-1.0μm has specific surface areas 
range from 1.5 to 6m2/g [11]. Hydrogen production 
with nickel powder cathode points to a value of 
4.31m2 /g in the case of new cathodes, and 3.84 m2 /g  
in the case of used cathodes [12].  
 
  

( )Hrm ncBD 0
2 2μ= , where . Thus, 

we get . Substitution of this 
expression into Eq. (26) yields 

( ) 1≅Hrn
214102.1 mBD ×=

( )

( )
[ ]{ } ( )271101.2121 476

0
−×+−== m

Hi

Hg B
m
m

χ

          It is known that, at any time in the 
spherical resonant cavity formed by the 
Earth’s surface and the inner edge of the 
ionosphere (60km from the Earth’s surface) 
there is a drop voltage of 200KV. This, 
produces an electric field with intensity 

mVEm /3≅ , which gives . 
Substitution of this value into Eq. (27), yields 

TBm
8101 −×≅

( )28102 22×−≅χ
Thus, the gravitational forces between two 
protons (hydrogen nuclei) becomes 

22022222 107 rrGmrGmF ipgp
−×−≅−=−= χ

Comparing with the electrostatic repulsion 
forces between the nuclei, which is given by  

2282
0

2 103.24 rreFe
−×== πε  

We conclude that the intensities of the 
gravitational forces overcome the intensities 
of the electrostatic repulsion forces between 
the nuclei. This is sufficient to produce their 
fusion.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.4 – Cold Fusion Reactor on Earth. Note 
that here the 7.83 Hz electromagnetic field is what 
naturally exists inside the spherical resonant cavity
formed by the Earth’s surface and the inner edge of the 
ionosphere. (Schumann resonance).  
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         The enormous value of χ  (Eq. 28) 
strongly increases the gravitational masses of the 
Hydrogen nuclei ( pigp mm 0χ= ) and their 

respective electrons ( eige mm 0χ= ). Thus, the 
gravitational force between a nucleus (proton) 
and the corresponding electron is given by 

2
00

2 rmGmF eipipe χ−= and the gravitational 
force between two Hydrogen nuclei is 

2
00

2 rmGmF pipipp χ−= . Therefore, two 
well-known types of fusions can occur, i.e.,  

( )29enep ν+→+ −  
 

( )3042.0 MeVedpp e +++→+ +ν  
Due to the strong gravitational attraction, the 
following fusions occur instantaneously: 

ee pnd νν ++→+
and 

epen ν+→+ +

These reactions are widely known because 
they have been studied extensively due to 
their importance in astrophysics and neutrino 
physics [13–16]. Thus, the term  in 
Eq. (30) reduces instantaneously to 

+++ ep eν

eepp νν +++ .  
          In these fusion reactions, neutrons (Eq. 
(29)), neutrinos and antineutrinos, and 
energy (0.42MeV at each fusion of two 
Hydrogen nuclei) are produced. Note that 
there is no gamma ray emission during the 
process. The evidence of neutron emission 
during energy production in Ni-H systems 
has been reported by Battaglia, A. et al., [17].  
          In order to calculate the number of 
Hydrogen atoms/m3 inside the Nickel 
powder we will calculate the density of the 
Hydrogen. According to Focardi’s 
experiments, the pressure of the Hydrogen is 

at temperature 
. Thus, according to the well-kwon 

Equation of State 

23 /10166.5051.0 mNatmP ×==
KT 400=

ZRTPM 0=ρ , we get 

( )( )
( )( )( )

33

11

1323

/101.3

400..314.81~
.102/10166.5

mkg

KKmoljoule
molkgmN

H

−

−−

−−

×=

=
××

=ρ

Thus, the number of Hydrogen atoms/m3 inside 
the Nickel powder is 
 

326
20 /1001.3 matomsANn HHHH ρρ ×==  

        Then, the number of H atoms inside the 
Nickel powder is given by 
 

ξαρδ 224103.8 HHfHHH SnVn ×≅=
 
where nmNiNiH 1≅−Δ= φδ ; Niφ  is the 
diameter of Ni atom;  is the average 
molecular separation in the Ni. Then, we get 

. Thus, 
the total energy realized in the p-p fusions is  

NiΔ

atomsSnVn HfHHH
18104.6 ×≅= δ

 

( )

( )

KwhJ

eVMeV

MeV
Vn

E HH

05.0101.2

103.142.0
2
104.6

42.0
2

5

24
18

≅×≅

≅×=
×

=

==

 
This energy correspond to a power of 

WhKwh 5005.0 = , which is the same value 
detected in the Focardi’s experiments. 
          This explains the anomalous heat 
production in Ni-H Systems detected in the 
Focardi’s experiments.  
          Since the 7.83 Hz electromagnetic 
field (Schumann resonances) does not 
disappear when the device is switched off, 
the energy conversion can remain running 
for long period after it is switched off 
because, when the device is switched off, the 
value of the electrical conductivity of the Ni-
H system, which was approximately equal to 

Niσ , slowly decreases, tending to Hσ , which 
is much smaller than 1. When the electrical 
conductivity becomes smaller than ωε  the 
value of becomes approximately equal to 
1. Consequently, 

rn

modλ  becomes equal to 

mfc 7108.3 ×= and, according to Eq.(17), 
the result is 1≅χ . 
          This explain why in the Focardi’s 
experiment the device remained running for 
twenty four days after being switched off.            
          It is evident that the discovery of this 
energy conversion device is highly relevant.  
However, this system is not an efficient 
energy source if compared to the 
Gravitational Motor [18], which can provide 
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219KW/m3 while the Ni-H system only 
20Kw/m3 (by increasing α  from 5cm up to 
100cm). Furthermore, the Gravitational 
Motor converts gravitational energy into 
rotational mechanical energy directly from 
the gravitational field, while the Ni-H system 
needs to produce vapor in order to convert 
the energy into rotational mechanical energy.  
 
3. Transforming a Ni-H system into a 
Hydrogen Bomb.  
 
          It is easy to see that a Ni-H System can 
be transformed into a Hydrogen bomb, 
simply increasing the volume of the Ni-H 
cylinder and substituting the Hydrogen by a 
liquid deuterium LD (12.5 MeV of energy is 
produced at each fusion of two deuterium 
nuclei ‡ ). For example, if α = 0.27m, ξ = 2 
m, and, if a liquid deuterium 
( [3.8.67 −= mkgHρ 19]) is injected into the Ni 
powder, then the total energy realized in the 
fusions becomes  
 

( )

( )

kilotonsJeV

MeV

MeV
Vn

E

H

H

HH

20102.8102.5

25.12
2

104.8

5.12
2

13231

224

≅×≅×≅

≅
×

=

==

ξαρ

ξαρ ( )

                                          

 
The Hiroshima’s atomic bomb had 20 
kilotons.  
          It is important to note that this bomb 
type is much easier to build than the 
conventional nuclear bombs. Basically, these 
bombs are made of Nickel powder (99%), 
liquid deuterium-tritium mixture and 
Mumetal. These materials can be easily 
obtained. Due to the simplicity of its 
construction these bombs can be built at the 

 
‡ The d + d fusion reaction has two branches that occur with 
nearly equal probability: (T + p + 4.03MeV and 3He + n + 
3.27MeV ). Then, a deuteron d is produced by the fusion  of 
the proton p (produced in the first branch) with the neutron 
(produced in the second branch). Next, occurs the fusion of 
this deuteron with the tritium T produced in the first branch, 
i.e., (d + T → + n + 17.6 MeV). Thus, we count He3

2 the d + 
d  fusion energy as Efus = (4.03+17.6+3.27)/2 = 12.5 MeV. 
 
 

very place of the target (For example, 
inside a house or apartment at the target 
city.). This means that, in the most of cases 
missiles are not necessary to launch them. In 
addition, they cannot be easily detected 
during their building because the necessary 
materials are trivial, and there is no 
radioactive material. 
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The anomalous heat production detected in Ni-H systems was recently explained based on the fact that 
electromagnetic fields of extremely-low frequencies (ELF) can increase the intensities of gravitational forces 
and overcome the intensity of the electrostatic repulsion forces, producing nuclear fusion reactions.  This 
effect can provide a consistent and coherent explanation for anomalous heat production detected in Ni-H 
Systems, and shows that a Ni-H System can be easily transformed into a Hydrogen bomb. Here, a Ni-H bomb 
of 20 kilotons is engineered. 
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1. Introduction 
 
        Recently, a large anomalous production 
of heat in a nickel rod filled with hydrogen 
has been reported by Focardi et al., [1]. This 
phenomenon was posteriorly confirmed by 
Cerron-Zeballos et al., [2].  
        Nuclear fusion can be produced by 
increasing the gravitational forces in order 
to overcome the electrostatic repulsion 
forces between the nuclei. This process 
became feasible after the Quantization of 
Gravity [3], with the discovery that the 
gravitational mass mg can be made negative 
and strongly intensified by means of 
electromagnetic fields of extremely-low 
frequencies. This effect can provide a 
consistent and coherent explanation for 
anomalous heat production detected in Ni-H 
Systems, and shows that a Ni-H System can 
be easily transformed into a Hydrogen bomb 
[4]. Here, a Ni-H bomb of 20 kilotons is 
engineered.  
 
2. Theory 
 
        Consider the Ni-H system showed in 
Fig. 1. In a previous paper [4] it was showed 
that, if the air inside the Nickel powder is 
evacuated by means of a vacuum pump 
(down to at 
temperature ) and after Hydrogen 
is injected into the Nickel powder, then, the 
number of Hydrogen atoms/m

23 /10166.5051.0 mNatmP ×==
KT 400=

3 inside the Nickel 
powder is  
 

329
20 /1094.1 matomsANn HHHH ρρ ×==

 
 

 
 
 
where Hρ is the Hydrogen density; 

  is the 
Avogadro’s number and A is the molar mass. 

kmolemoleculesN /1002.6 26
0 ×=

        Then, the number of atoms inside the Nickel 
powder is given by 
 

ξαρδ 224103.8 HHfHHH SnVn ×≅=
 
where ; ; ( ) ξρ αSS Nif

3104×≅ ( )
3.8800 −= mkgNiρ

42παα =S   and nmNiNiH 1≅−Δ= φδ ; Niφ is 
the diameter of Ni atom;  is the average 
molecular separation in the Ni.   

NiΔ

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 – Ni-H system. Note that, on Earth, the system 
is subjected to a 7.83 Hz electromagnetic field. This 
field is what naturally exists inside the spherical 
resonant cavity formed by the Earth’s surface and the 
inner edge of the ionosphere. (Schumann resonance).  
 

Nickel powder  
+ 

Hydrogen 

 

α 

ξ 

Metal tube 
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 2
        Thus, the total energy realized in the protons 
fusions is*  

( )

JouleseV

MeV
Vn

E

HH

HHH

ξαρξαρ

ξαρ

211230

224

107.2107.1

142.0
2

103.8
2

×≅×≅

≅
×

== ( )

         It is easy to see that a Ni-H System can 
be transformed into a Hydrogen bomb, 
simply increasing the volume of the Ni-H 
cylinder and substituting the Hydrogen by a 
liquid deuterium LD (12.5 MeV of energy  is 
produced at each fusion of two deuterium 
nuclei † ). For example, if α = 0.27m, ξ = 2 
m (See Fig.2), and, if a liquid deuterium 
(  [3.8.67 −= mkgHρ 5]) is injected into the Ni 
powder, then the total energy realized in the 
fusions becomes  
 

( )

kilotonsJeV

MeVE

H

H

20103.8102.5

25.12
2

104.8

13231

224

≅×≅×≅

≅
×

=

ξαρ

ξαρ ( )

 
The Hiroshima’s atomic bomb had 20 
kilotons.  
  
 
 
 
 
 
 
 
 
 
 
 
Fig.2 – The core of the Ni-H bomb of 20 
kilotons. 

Nickel powder 
+ 

LD 

α =0.27 m 

Metal tube 

ξ= 2 m 

           
        It is important to note that this bomb 
type is much easier to build than the 
                                           
* 0.42MeV are realized at each fusion of two Hydrogen 
nuclei. 
† The d + d fusion reaction has two branches that occur with 
nearly equal probability: (T + p + 4.03MeV and 3He + n + 
3.27MeV ). Then, a deuteron d is produced by the fusion  of 
the proton p (produced in the first branch) with the neutron 
(produced in the second branch). Next, occurs the fusion of 
this deuteron with the tritium T produced in the first branch, 
i.e., (d + T → + n + 17.6 MeV). Thus, we count He3

2 the d + 
d  fusion energy as Efus = (4.03+17.6+3.27)/2 = 12.5 MeV. 
 
 

conventional nuclear bombs. Basically, 
these bombs are made of Nickel powder 
(99%), liquid deuterium and Mumetal. These 
materials can be easily obtained. Due to the 
simplicity of its construction, these bombs 
can be built at the very location of the target 
(For example, inside a house or apartment at 
the target city.). This means that, in most of 
cases missiles are not necessary to deliver 
them, except for launching the Ni-H bomb at 
the height of explosion (<1Km ‡ ) when 
necessary.   
        Thus, the Ni-H bomb so far seems to be 
the simplest atomic bomb ever to be built. It 
can be made by every nation, in such a way 
that, peace in the World will be reached in 
the future due to the equilibrium of forces 
among nations.  
        Figure 3 shows the Ni-H bomb. It is 
enveloped by a Mumetal box in order to 
avoid the action of the 7.83Hz 
electromagnetic field that naturally exists 
inside the spherical resonant cavity formed 
by the Earth’s surface and the inner edge of 
the ionosphere. (Schumann resonance [6, 7]). 
When the mumetal shielding is exploded the 
7.83Hz electromagnetic field acts on the core 
of the Ni-H bomb and it explodes.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 – The Ni-H bomb of 20 kilotons. 
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‡ Hiroshima 600m above.  Nagasaki 500m above. 
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Detonation velocities, greater than that generated by high explosives (~104m/s), can be achieved by using the 
gravitational technology recently discovered. This possibility leads to the conception of powerful shockwave 
weapons. Here, we show the design of a portable gravitational shockwave weapon, which can produce 
detonation velocities greater than 105m/s, and detonation pressures greater than 1010N/m2 .   
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1. Introduction 
 
          The most important single property of 
an explosive is the detonation velocity. It is 
the speed at which the detonation wave 
travels through the explosive. Typical 
detonation velocities in solid explosives often 
range beyond 3,000 m/s to 10,300 m/s [1]. 
          At the front of the detonation zone, an 
energy pulse or “shockwave” is generated 
and transmitted to the adjacent region.          
The shockwave travels outward as a 
compression wave, moving at or near 
detonation velocity. When the intensity of the 
shockwave exceeds the compression strength 
of the materials they are destroyed. If the 
mass of the body is too large the wave energy 
is simply absorbed by the body [2]. 
         The pressure produced in the explosion 
zone is called Detonation Pressure. It 
expresses the intensity of the generated 
shockwave. A high detonation pressure is 
necessary when blasting hard, dense bodies. 
Detonation pressures of high explosives are in 
the range from 106N/m2 to over 107 N/m2 [3].   
          Here, we show the design of a portable 
shockwave weapon, which uses the 
Gravitational Shielding Effect (BR Patent 
Number: PI0805046-5, July 31, 2008) in 
order to produce detonations velocities 
greater than 100,000m/s, and detonation 
pressures greater than 1010N/m2. It is 
important to remember that an aluminum-
nitrate truck bomb has a relatively low 
detonation velocity of 3,500 m/s (sound 
speed is 343.2m/s)*. High explosives such as  
 
                                           
* When a shockwave is created by high explosives it 
will always travel at high supersonic velocity from its 
point of origin.  
 

 
 
 
TNT has a detonation velocity of 6,900m/s; 
Military explosives used to destroy strong 
concrete and steel structures have a 
detonation velocity of 7,000 to 8,000 m/s [3].   
 
2. Theory 
 
          The contemporary greatest challenge 
of the Theoretical Physics was to prove that, 
Gravity is a quantum phenomenon. The 
quantization of gravity showed that the 
gravitational mass mg and inertial mass mi 
are correlated by means of the following 
factor [4]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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 2
where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It was shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [5]. The effect extends beyond 
substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and  is the gravity 
acceleration before the gravitational 
shielding). Consequently, after a second 
gravitational shielding, the gravity will be 
given by

g

ggg
21122 χχχ == , where 

2
χ  is 

the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng

 
( )3...

321
gg

nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can make particles acquire enormous 
accelerations.  In practice, this can lead to the 
conception of powerful particles accelerators, 
kinetic weapons or weapons of shockwaves. 
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
6]  

 

( ) ( )411
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn

 
If  ωεσ >> , fπω 2= , Eq. (4) reduces to 
 

( )5
4 0 f

n r
r πε

σμ
=

Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  molecules/mn 3, then the number of 
molecules per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  molecules. If it incides on the 
total area of the lamina, , then the total 
number of  molecules reached by the 
radiation is 

fS

ξfnSN = .  The number of 
molecules per unit of volume, , is given by n

( )70

A
N

n
ρ

=

where  is 
the Avogadro’s number; 

kmolemoleculesN /1002.6 26
0 ×=

ρ  is the matter 
density of the lamina (in kg/m3) and A is the 
molar mass.                
          When an electromagnetic wave incides 
on the lamina, it strikes on  front 
molecules, where

fN
( ) mff SnN φ≅  , mφ  is the 

“diameter” of the molecule. Thus, the 
electromagnetic wave incides effectively on an 
area mf SNS=  , where 2

4
1

mmS πφ=  is the cross 

section area of one molecule. After these 
collisions, it carries out  with the 
other molecules (See Fig.2).   

collisionsn
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Fig. 2 – Collisions inside the lamina.   
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Thus, the total number of collisions in the 
volume ξS is 
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The power density, , of the radiation on the 
lamina can be expressed by 

D
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P
S
PD ==

 
           We can express the total mean number 
of collisions in each molecule, , by means 
of the following equation  

1n

 

( )101 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the molecule, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnNcollisions = , we get 
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Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of given by Eq. (9) into Eq. 
(13) gives 

P
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Substitution of ( ) mff SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside a ELF electromagnetic field with 
E and B , then we can write that [7] 
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Substitution of Eq. (16) into Eq. (15) gives 
 

( )
( )

( )

( )
( )1711

2
121

2

22
00

22223

0
⎪
⎪
⎭

⎪⎪
⎬

⎫

⎪
⎪
⎩

⎪⎪
⎨

⎧

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
+−=

λμ

ξφ

fcm

ESSnn

m
m

li

mmflr

li

lg

 
          Now assuming that the lamina is  a 
cylindrical air lamina (diameter = α ; 
thickness = ξ)  where  

( )
325

0 /106.2 mmoleculesANn l ×== ρ ;  

mm
101055.1 −×=φ ; 2202 1088.14 mS mm

−×==πφ , 
then, Eq. (17) reduces to 
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        An atomized water spray is created by 
forcing the water through an orifice.  The 
energy required to overcome the pressure 
drop is supplied by the spraying pressure at 
each detonation. Spraying pressure depends 
on feed characteristics and desired particle 
size. If atomizing water is injected into the air 
lamina, then the area  to be considered is 
the surface area of the atomizing water, 
which can be obtained by multiplying the 
specific surface area(SSA) of the atomizing 
water (which is given by 

fS

dww rVASSA ρρ 3== ) by the total mass of the 
atomizing water  ( ( ) ddropletswaterwwi NVm ρ=0 ). 

Assuming that the atomizing water is 
composed of monodisperse particles with 

mμ10  radius ( )mrd
5101 −×= , and that the 

atomizing water has  [38 /10 mdropletsN p ≈ 8] 

then we obtain kgmrSSA dw
23003 == ρ  and 

. Thus, we 

get  
( ) kgNVm ddropletswaterwwi

5
0 10−≈= ρ

 
( ) ( ) ( )1810 23

0 mmSSAS wif
−≈=

  
Substitution of  and 2310 mS f

−≈

( ) ξξρ αα SSm airli 2.10 ==  into Eq. (18) 
gives 
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The injection of atomized water increases the 
electrical conductivity of the mean, making it 
greater than the conductivity of water 
( mS /005.0>>

     

( )204

0
mod σμ

πλλ
f

==

 
where  is the frequency of the ELF 
electromagnetic field.  

f

          Substitution of Eq. (20) into Eq. (19) 
yields 
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where ( ) fn rlr 0
2 4πεσμ=  

Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 

4
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Now consider the weapon showed in Fig. 3 
( )mm7.12=α . When an ELF 
electromagnetic field with frequency 

Hzf 10=  is activated, an electric field  
passes through the 7 cylindrical air laminas. 
Then, according to Eq. (22) the value of 

rmsE

χ  
(for mS /005.0>>σ ) at each lamina is  

( )23110121 43
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −+−>> −

rmsE~χ

 
          For example, if  we 
get  

mVErms /.93125≅

 )σ . Under these conditions, 
the value of λ , given by Eq. (6), becomes ( )24103−>>χ

 
Therefore, according to Eq. (3) the 
gravitational acceleration produced by the 
gravitational mass , just after kgM g 23.4=
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the 7th cylindrical air lamina ( ) , 
will be given by 

mmr 1507 =

 

( )25/10 213
2

7

77
7 sm

r

GM
gg g +>>−== χχ

 
This is the acceleration acquired by the air 
molecules that are just after the 7th 
cylindrical air lamina. Obviously, this 
produces enormous pressure in the air after 
the 7th cylindrical air lamina, in a similar way 
that pressure produced by a detonation. The 
detonation velocity after the 7th cylindrical 
air lamina is 
 

( ) ( )26/102 5
7 smrgvd >>Δ=

 
Consequently, the detonation pressure is  
 

( )27/102 2102 mNvp dair >>= ρ
 
These values show how powerful can be the 
gravitational shockwaves weapons. The 
maxima resistance of the most resistant steels 
is of the order of 1011N/m2 (Graphene 
~1012N/m2). Since the gravitational 
shockwave weapons can be designed to 
produce detonation pressures of these 
magnitudes, we can conclude that it can 
destroy anything.  
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Fig. 3 – Portable Weapon of Gravitational Shockwaves. Note that there are two sets of 
Gravitational Shieldings (GS): the set A (accelerator) with 7 GS and the set D (decelerator) with 12 
GS. The objective of the set D, with 12 GCC, is to reduce strongly the value of the external gravity 
along the axis of the tube (in the opposite direction of the acceleration 7g ). In this case, the value 

of the external gravity, extg , is reduced by the factor extd g12χ , where 210−=dχ . For example, if the 

opening of the tube ( )α  of the weapon is positioned on the Earth surface then 2/81.9 smgext =  is 

reduced to extd g12χ and, after in the set A, it is increased by 7χ . Without the set D, the back of the 
weapon can explode.   
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We show that it is possible to produce strong gravitational accelerations on the free electrons of a 
conductor in order to obtain electrical current. This allows the conversion of gravitational energy directly 
into electrical energy. Here, we propose a system that can produce several tens of kilowatts of electrical 
energy converted from the gravitational energy.  
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1. Introduction 
 
          In a previous paper [1], we have 
proposed a system to convert gravitational 
energy into rotational kinetic energy 
(Gravitational Motor), which can be 
converted into electrical energy by means of 
a conventional electrical generator. Now, we 
propose a novel system to convert 
gravitational energy directly into electrical 
energy.    
           It is known that, in some materials, 
called conductors, the free electrons are so 
loosely held by the atom and so close to the 
neighboring atoms that they tend to drift 
randomly from one atom to its neighboring 
atoms. This means that the electrons move in 
all directions by the same amount. However, 
if some outside force acts upon the free 
electrons their movement becomes not 
random, and they move from atom to atom at 
the same direction of the applied force. This 
flow of electrons (their electric charge) 
through the conductor produces the electrical 
current, which is defined as a flow of electric 
charge through a medium [2]. This charge is 
typically carried by moving electrons in a 
conductor, but it can also be carried by ions 
in an electrolyte, or by both ions and 
electrons in a plasma [3].   
          Thus, the electrical current arises in a 
conductor when an outside force acts upon 
the free electrons. This force is called, in a 
generic way, of electromotive force (EMF). 
Usually, it is of electrical nature ( ) .  eEF =

 
 
 
Here, it is shown that the electrical flow can 
also be achieved by means of gravitational 
forces ( )gmF e= . The Gravitational 
Shielding Effect (BR Patent Number: 
PI0805046-5, July 31, 2008 [4]), shows that 
a battery of Gravitational Shieldings can 
strongly intensify the gravitational 
acceleration in any direction and, in this way, 
it is possible to produce strong gravitational 
accelerations on the free electrons of a 
conductor in order to obtain electrical 
current.  
  
2. Theory 
 
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [1]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It has been shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [5]. The effect extends beyond 
substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and  is the gravity 
acceleration before the gravitational 
shielding).  Consequently, after a second 
gravitational shielding, the gravity will be 
given by

g

ggg
21122 χχχ == , where 

2
χ  is 

the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng

 
( )3...

321
gg

nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can make particles acquire enormous 
accelerations.  In practice, this can lead to the 
conception of powerful particles accelerators, 
kinetic weapons or weapons of shockwaves. 
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
6]  

( ) ( )411
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If  ωεσ >> , fπω 2= , Eq. (4) reduces to 

( )5
4 0 f

n r
r πε

σμ
=  

Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 

( )64
mod σμ

πλλ
fnn
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f
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rr
====

  
 
 
 
 
 
 
 
 
 
Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
 

( )70

A
N

n
ρ

=

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
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After these collisions, it carries out  
with the other atoms (See Fig.2).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the lamina.   

atom 
Sm 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS is 
 

( )
( )8ξ

φξφ

Sn
SnSnSnnNN

l

mmlmlcollisionsfcollisions

=

=−+=+=

           
The power density, , of the radiation on the 
lamina can be expressed by 

D

 

( )9
mf SN

P
S
PD ==

 
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )101 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnN lcollisions = , we get 

( ) (122 ξSn
hf
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Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of P given by Eq. (9) into Eq. 
(13) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [7] 
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Substitution of Eq. (16) into Eq. (15) gives 
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In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (17), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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 According to Eq. (6) we have 
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Substitution of Eq. (19) into Eq. (18) gives  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 
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          Now consider the system shown in 
Fig.3. It was designed to convert 
Gravitational Energy directly into Electrical 
Energy. Thus, we can say that it is a 
Gravitational EMF Source. 
          Inside the system there is a dielectric 
tube ( 1≅rε ) with the following characteristics: 

mm8=α (diameter), 252 1003.54 mS −×==παα . 
Inside the tube there is a Lead sphere 
( ) with 4mm radius and 
mass 

3/11340 mKgs =ρ
kgM gs

31004.3 −×= . The tube is filled 
with air at ambient temperature and 1atm. 
Thus, inside the tube, the air density is 

( )22.2.1 3−= mkgairρ
The number of atoms of air (Nitrogen) per 
unit of volume, , according to Eq.(7), is 
given by 

airn

 

( )23/1016.5 3250 matoms
A

N
n

N

air
air ×==

ρ

          The parallel metallic plates (p), shown 
in Fig.3 are subjected to different drop 
voltages. The two sets of plates (D), placed 
on the extremes of the tube, are subjected to  
( ) VV rmsD 72134 .= at Hzf 60= , while the 

central set of plates (A) is subjected to 
( ) VV rmsA 98273 .=  at Hzf 60= . Since 

mmd 14= , then the intensity of the electric 
field, which passes through the 36 cylindrical 
air laminas (each one with 5mm thickness) 
of the two sets (D), is  

( ) ( ) mVdVE rmsDrmsD /. 3106239 ×==

and the intensity of the electric field, which 
passes through the 19 cylindrical air laminas 
of the central set (A), is given by  

( ) ( ) mVdVE rmsArmsA /. 4109571 ×==

          Note that the metallic rings (5mm 
thickness) are positioned in such way to 
block the electric field out of the cylindrical 
air  laminas. The objective is to turn each one 
of these laminas into a Gravity Control Cells 
(GCC) [5]. Thus, the system shown in Fig. 3 
has 3 sets of GCC. Two with  18 GCC each,  
and one with 19 GCC. The two sets with 18 
GCC each are positioned at the extremes of 
the tube (D). They work as gravitational 
decelerator while the other set with 19 GCC 
(A) works as a gravitational accelerator, 
intensifying the gravity acceleration 
produced by the mass of the Lead 
sphere. According to Eq. (3), this gravity, 
after the GCC becomes 

gsM

th19 2
0

19
19 rGMg gsχ= , 

where ( ) ( )lilg mm=χ  given by Eq. (21) and 
mmr 90 =  is the distance between the center 

of the Lead sphere and the surface of the first 
GCC of the set (A).  
          The objective of the sets (D), with 18 
GCC each, is to reduce strongly the value of 
the external gravity along the axis of the 
tube. In this case, the value of the external 
gravity, , is reduced by the factor , 

where 
extg extd g18χ

210−=dχ . For example, if the base 
BS of the system  is  positioned  on  the Earth  
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Fig. 3 – A Gravitational EMF Source (Developed from a process patented in July, 31 2008, PI0805046-5) 
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surface, then  is reduced 

to and, after the set A, it is increased 
by . Since the system is designed for 

2/81.9 smgext =

extd g18χ
19χ

4138.6−=χ , then the gravity acceleration 
on the sphere becomes 

, this value is much 
smaller than 

2201819 /101.2 smgextd
−×=χχ

282 /1027.1 smrGMg sgssphere
−×== .  

          The values of χ  and dχ , according to 
Eq. (21) are given by  
 

( ) ( )

( ) ( )24110441121

1
4

121

416

2622
0

444264

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−+−=

−
rmsA

air

rmsAmmairairr

E

fc

ESSnn

.

ρμ

φ
χ

α

 

( ) ( )

( ) ( )25110441121

1
4

121

416

2622
0

444264

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−+−=

−
rmsD

air

rmsDmmairairr
d

E

fc

ESSnn

.

ρμ

φ
χ

α

 
where ( ) 1≅= rrairrn με , since ( )ωεσ << *; 

, , 325 /1016.5 matomsnair ×= mm
101055.1 −×=φ

2202 1088.14 mS mm
−×==πφ  and Hzf 60= . 

Since  and 

, we get  
( ) mVE rmsA /. 4109571 ×=

( ) mVE rmsD /. 3106239 ×=

( )264138.6−=χ
 
and 
 

( )2710 2−≅dχ  
          Note that there is a uniform magnetic 
field, B , through the Iron rod. Then, the 
gravitational forces due to the gravitational 
mass of the sphere ( )gsM  acting on electrons 

                                           
* The electrical conductivity of air, inside the 
dielectric tube, is equal to the electrical conductivity 
of Earth’s atmosphere near the land, whose average 
value is mSair /101 14−×≅σ [8]. 

( )eF , protons ( )pF  and neutrons ( )pF  of 
the Iron rod, are respectively expressed by 
the following relations   

( )282
0

7
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

r
M

GmamF gs
eBeegee χχ

 

( )292
0

7
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

r
M

GmamF gs
pBppgpp χχ

 

( )302
0

7
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

r
M

GmamF gs
nBnngnn χχ

The factors Bχ  are due to the electrons, 
protons and neutrons are inside the magnetic 
field B.  
          In order to make null the resultant of 
these forces in the Iron (and also in the 
sphere) we must have , i.e.,  npe FFF +=

( )31BnnBppBee mmm χχχ +=
          It is important to note that the set with 
19 GCC (A) cannot be turned on before the 
magnetic field B is on. Because the 
gravitational accelerations on the Iron rod 
and Lead sphere will be enormous 
( )262

0
19 /104.5 smrGM gs ×≅χ , and will 

explode the device.   
          The force  is the electromotive force 
(EMF), which produces the electrical current. 
Here, this force has gravitational nature. The 
corresponding force of electrical nature 
is

eF

eEFe = . Thus, we can write that 
( )32eEam ege =

The electrons inside the Iron rod (See Fig. 3) 
are subjected to the gravity acceleration 
produced by the sphere, and increased by the 
19 GCC in the region (A). The result is 

( )332
0

1919

r
M

Gga gs
se χχ ==

Comparing Eq. (32) with Eq.(33), we obtain 

( )342
0

19

r
M

G
e

m
E gsge χ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

The electron mobility, eμ , considering 
various scattering mechanisms can be 
obtained by solving the Boltzmann equation 
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in the relaxation time approximation. The 
result is [9] 

( )35
ge

e m
e τ

μ =

where τ  is the average relaxation time over 
the electron energies and  is the 
gravitational mass of electron, which is the 
effective mass of electron.  

gem

          Since τ  can be expressed by 
2nemgeστ =  [10], then Eq. (35) can be 

written as follows 

( )36
nee
σμ =

Thus, the drift velocity will be expressed by  

( )372
0

19

r
M

G
e

m
ne

Ev gsge
ed χσμ ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
==

and the electrical current density expressed 
by 

( )382
0

19

r
M

G
e

m
vj gsge

irondqee χσρ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

where neqe =ρ , and  eBege mm χ= . 
Therefore, Eq. (38) reduces to 

( )392
0

19

r
M

G
e

m
j gs

Be
e

irone χχσ ⎟
⎠

⎞
⎜
⎝

⎛=   

In order to calculate the expressions of 
Beχ , Bpχ  and Bnχ   we start from Eq. (17), for 

the particular case of single electron in the region 
subjected to the magnetic field B (Iron rod). In 
this case, we must substitute  by ( )lrn

( )( )2
1

04 fn ironironrriron πεσμ= ln;  by 
3

3
411 ee rV π=   (  is the electrons radius),  

by 
er fS

( ) eee VSSA ρ   ( is the specific surface 
area for electrons in this case: 

eSSA

eeeeeeeee VrVAmASSA ρπρ 2
2
1

2
1 2=== ), 

 by , mS 2
ee rS π= ξ  by em r2=φ  and  

by . The result is 
( )lim 0

em

( )401
56.45

121 24422
0

4242

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

λμ
π

χ
fcm

Enr

e

rirone
Be

Electrodynamics tells us that 
( )( ) rmsironrrmsrms BncvBE == , and Eq. (19) 

gives ( )fironironσμπλλ 4mod == . Substitution 
of these expressions into Eq. (40) yields 

( )41156.45121 2222
0

442

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fcm
Br

e

rmse
Be μ

πχ

Similarly, in the case of proton and neutron 
we can write that 

( )421
56.45

121
2222

0

442

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−+−=

fcm

Br

p

rmsp
Bp μ

π
χ

 

( )431
56.45

121
2222

0

442

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fcm
Br

n

rmsn
Bn

μ
π

χ

The radius of free electron is mre
141087.6 −×=  

(See Appendix A) and the radius of protons 
inside the atoms (nuclei) is mrp

15102.1 −×= , 

pn rr ≅ , then we obtain from Eqs. (41) (42) 
and (43) the following expressions: 

( )4411049.8121
2

4
4

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−=

f
Brms

Beχ

( )4511035.2121
2

4
9

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−=≅ −

f
Brms

BpBn χχ

Then, from Eq. (31) it follows that   
( )462 BppBee mm χχ ≅

Substitution of Eqs. (44) and (45) into Eq. 
(46) gives  

( )473.3666

11035.2121

11049.8121

2

4
9

2

4
4

=

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−

−

f
B

f
B

rms

rms

For Hzf μ1= , we get 

[ ]{ }
[ ]{ } ( )483.3666

11035.2121

11049.8121
47

46

=
−×+−

−×+−
−

rms

rms

B

B

whence we obtain 
( )495.2 TmBrms =

Consequently, Eq. (44) and (45) yields 
( )503.3666−=Beχ

and 
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( )51999.0≅≅ BpBn χχ

In order to the forces  and  have 
contrary direction (such as occurs in the 
case, in which the nature of the electromotive 
force is electrical) we must have 

eF pF

0<Beχ  
and 0>≅ BpBn χχ  (See equations (28) (29) 
and (30)), i.e., 

( )52011049.8121 2

4
4 <

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−

f
Brms

and  

( )53011035.2121 2

4
9 >

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+− −

f
Brms

This means that we must have 
( )5486.15106.0 fBf rms <<

In the case of HzHzf 6101 −== μ the result is 
( )55151.0105.6 5 TBT rms <<× −

          Note the cylindrical format (1turn, 
) of the inductor (Figs. 3 and 6). By 

using only 1 turn it is possible to eliminate 
the capacitive effect between the turns. This 
is highly relevant in this case because the 
extremely-low frequency 

mmr 5=

Hzf μ1=  would 
strongly increase the capacitive reactance 
( ) associated to the inductor.  When a 
current  passes through this inductor, the 
value of 

CX
i

B  inside the Iron rod is given by 
Br xiB 0μμ=  where  is 

inductor’s length and 
mmxB 100=

4000=rμ (very pure 
Iron). However, the effective permeability is 
defined as ( ) ( ) mrreffr N11 −+= μμμ , where  is 
the average demagnetizing factor [

mN
11]. Since 

the iron rod has 5mm diameter and 100mm 
height, then we obtain the factor 

205/100 == mmmmγ  which gives 02.0=mN  
(See table V[12]). Therefore, we obtain 

( ) 4.49=effrμ . Thus, for mTBrms 5.2=  (See Eq. 
(49)) ,i.e., ( ) mTxiB Beffr 5.20 == μμ , the value 
of  must be i Ai 4= . Then, the resistor in  
Fig.3. must have Ω= 5420 AV . The 
dissipated power is 80W. 
          Let us now calculate the current 
density through the Iron rod (Fig. 3). 
According to Eq. (39) we have  

 

2
0

19

r
M

G
e

m
j gs

Be
e

irone χχσ ⎟
⎠

⎞
⎜
⎝

⎛=

 
Since , mSiron /1003.1 7×=σ 4138.6−=χ , 

3.3666−=Beχ , kgM gs
31004.3 −×=  and 

mmr 90 = , we obtain 
26 /10164.1 mAje ×=

Given that 252 1003.54 mS −×==παα we get 
 

ASji esource 6.58≅= α

 
         The resistance of the Iron rod  is 

Ω×=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −41093.1

ασ S
xR

iron

B
source

Thus, the dissipated power by the Iron rod is  
( )5666.02 WiRP sourcesourced ≅=

          Note that this Gravitational EMF 
source is a Current Source. As we known, a 
Current Source is a device that keeps 
invariable the electric current between its 
terminals. So, if the source is connected to an 
external load, and the resistance of the load 
varies, then the own source will increase or 
decrease its output voltage in order to 
maintain invariable the value of the current in 
the circuit.   

 

  
 
 
 
 
 
 
 
 

Fig. 4 – Current Source 

Vsource  ~  isource

Rsource 

R 
Load 

 V 

 
          Based on Kirchhoff’s laws we can 
express the electric voltage between the 
terminals of the Current Source, , by means 
of the following relation (See Fig.4): 

sV

ViRV sourcesourcesource +=
where  is the voltage applied on the 
charge.  

V

          The transformer  connected to 
Gravitational EMF Source (See Fig. 3) is 

T
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designed† to make the voltage 

. Since , then 
we can write that  . Thus, in the 
primary circuit, the voltage is 

 and the current is 
; the winding turns ratio 

is

HzkVV 60@2.2= ViR sourcesource <<
VVsource ≅

kVVVV sourcep 2.2=≅=

Aii sourcep 6.58==

10=sp NN ; thus, in the secondary circuit 
the output voltage is HzVVs 60@220= and 
the current is Ais 586= . Consequently, the 
source output power is 

kWiVP ss 9.128==
          Note that, in order to initializing the 
Gravitational EMF Source, is used an 
external source, which is removed after the 
initialization of the Gravitational EMF 
Source.   
          Now it will be shown that this 
Gravitational EMF source can be 
miniaturized.   
          We start making  and mmxB 10=

mm5.0=ξ ; mm2=α ,  , mmdA 8= mmdD 16=  
and mmr 5.10 =  (See Fig. 5). The sphere with 
2mm diameter is now of Tungsten carbide 
(W+Cobalt) with  density. 

Then

3/630,15 mkg
kgMgs

51054.6 −×=  and 261014.3 mS −×=α  . 
Thus, for Hzf μ1=   Eq.(21) gives 

( ) ( )57110032121 43
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−= −

rmsAE.χ

          For ( ) mVV rmsA 593.= and mmdA 8=  we 
get , and Eq. (57) yields ( ) mVE rmsA /.68811=

236.6−=χ
For ( ) mVV rmsD 593.=  and mmdD 16=  we get 

 and ( ) mVE rmsD /.8445= 010.−≅dχ .  

                                           
† The impedances are respectively,  

( ) Ω==≅ 36.1422 2
0 ppprpp lANffLZ μμππ  

( ) Ω×==≅ −42
0 10154.622 sssrss lANffLZ μμππ

( ) ( ) Ω=+=+= 56.37ssppreflectedptotalp ZNNZZZZ
 where 60=rμ  (iron cast), 100=pN , 10=sN , 

,mll sp 18.0== mmp 6.107=φ , mms 8.136=φ , 

, .  20091.0 mA p = 20147.0 mAs =
 

        Since  and mSiron /1003.1 7×=σ
3.3666−=Beχ , then the value of  is  ej

25

2
0

19

/1029.5 mA

r
M

G
e

m
j gs

Be
e

irone

×=

=⎟
⎠
⎞

⎜
⎝
⎛= χχσ

and 
ASji esource 66.1≅= α

 
          The resistance of the iron rod is given by 

Ω×=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= −4101.3

ασ S
xR

iron

B
source

Thus, the dissipated power by the Iron rod is  
mWiRP sourcesourced 9.02 ≅=           

In the case of the miniaturized source, the 
iron rod has 2mm diameter and 10mm 
height, then we obtain the factor 

52/10 == mmmmγ  which gives 
06.0=mN (See table V[12]). Therefore, we 

obtain ( ) 6.16=effrμ .  
          Since mVVVV rmsDrmsAs 593.)()( ===   
and the resistance of the resistor 1R  is 

mWm 31/6.21 Ω  (See Fig.5), then the current 
from the first source is Ai 2.1= . Thus, we get 

( ) mTxiB Beffr 5.20 == μμ . 
          Since the current through the second 
source is Aisource 66.1= , and, if the voltage 
required by the charge, is VV 7.3= (usual 
lithium batteries’ voltage), then the source 
voltage is given by 

VViRV sourcesourcesource 7.3≅+=
Consequently, the miniaturized source can 
provide the power: 

( ) WAViVP sorcesource 1.666.17.3 ≅==
This is the magnitude of the power of lithium 
batteries used in mobiles. Note that the 
miniaturized source  of Gravitational EMF 
does not need to be recharged and it 
occupies a volume (8mm x 70mm x 80mm. 
See Fig.6) similar to the volume of the 
mobile batteries. In addition, note that the 
dimensions of this miniaturized source can 
be further reduced (possibly down to a few 
millimeters or less).  
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Fig. 5 – A Miniaturized Source of Gravitational EMF  
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Fig. 6 – Schematic Diagram in 3D of the Gravitational EMF Sources 
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Appendix A: The “Geometrical Radii” of Electron and Proton 
 
          It is known that the frequency of 
oscillation of a simple spring oscillator is  
 

( )1
2
1 A

m
Kf

π
=

 
where  is the inertial mass attached to the 
spring and 

m
K  is the spring constant (in 

N·m−1). In this case, the restoring force 
exerted by the spring is linear and given by  
 

( )2AKxF −=
 
where x  is the displacement from the 
equilibrium position. 
          Now, consider the gravitational force: 
For example, above the surface of the Earth, 
the force follows the familiar Newtonian 
function, i.e., 2rmGMF gg⊕−= , where 

the mass of Earth is,  is the 
gravitational  mass of a particle and 

⊕gM gm
r is the 

distance between the centers. Below Earth’s 
surface the force is linear and given by 

( )3
3

Ar
R

mGM
F gg

⊕

⊕−=

where  is the radius of Earth.  ⊕R
          By comparing (A3) with (A2) we 
obtain 

( )4
3

A
x
r

R

GM

m
K

m
K g

g
⎟
⎠
⎞

⎜
⎝
⎛==

⊕

⊕

χ

Making , and substituting (A4) 
into (A1) gives 

⊕== Rrx

 

( )5
2
1

3 A
R

GM
f g

⊕

⊕=
χ

π
 
In the case of an electron and a positron, we 
substitute  by , ⊕gM gem χ  by eχ and  by 

, where  is the radius of electron (or 
positron). Thus, Eq. (A5) becomes 

⊕R

eR eR

 
 

( )6
2
1

3
A

R

Gm
f

e

egeχ
π

=

The value of eχ  varies with the density of 
energy [1]. When the electron and the 
positron are distant from each other and the 
local density of energy is small, the value of 

eχ  becomes very close to 1. However, when 
the electron and the positron are penetrating 
one another, the energy densities in each 
particle become very strong due to the 
proximity of their electrical charges e  and, 
consequently, the value of eχ  strongly 
increases. In order to calculate the value of 

eχ under these conditions ( ), we 
start from the expression of correlation 
between electric charge  and gravitational 
mass, obtained in a previous work [

eRrx ==

q
1]:  

 

( ) ( )74 0 AimGq imaginarygπε=

  
where  is the imaginary 

gravitational mass, and 
(imaginarygm )

1−=i .  
 
          In the case of electron, Eq. (A7) gives  
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where we obtain 
 

( )9108.1 21 Ae ×−=χ
 
This is therefore, the value of eχ  increased 
by the strong density of energy produced by 
the electrical charges  of the two particles, 
under previously mentioned conditions.  

e
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          Given that eiege mm 0χ= , Eq. (A6) 
yields        

( )10
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3
0

2

A
R

mG
f

e

eieχ
π

=

  
From Quantum Mechanics, we know that  
 

( )112
0 Acmhf i=

 
where  is the Planck’s constant. Thus, in 
the case of we get 

h
eii mm 00 =

 

( )12
2

0 A
h

cm
f ei=

 
          By comparing (A10) and (A12) we 
conclude that 
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Isolating the radius , we get: eR
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Compare this value with the Compton sized 
electron, which predicts  
and also with standardized result recently 
obtained of  [

mRe
131086.3 −×=

mRe
131074 −×−= 13].            

         In the case of proton, we have  
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where we obtain 
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 Thus, the result is 
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          Note that these radii, given by 
Equations ( )14A  and ( , are the radii of 
free electrons and free protons (when the 
particle and antiparticle (in isolation) 
penetrate themselves mutually).  

)17A

          Inside the atoms (nuclei) the radius of 
protons is well-known. For example, protons, 
as the hydrogen nuclei, have a radius given 
by  [mRp

15102.1 −×≅ 14, 15]. The strong 
increase in respect to the value given by Eq. 
(A17) is due to the interaction with the 
electron of the atom.  
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Appendix B: An Experimental Setup for Testing a GCC with Air Nucleus 
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DETAILS OF PARTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

5 mm

Metal 

5 mm 

5 mm 

30 mm 

20 mm 

8 mm

10 mm

12 mm

5 mm 

Metal 

Acrylic 

Metal 

 
 

340



 16
DETAIS OF THE BOX 
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We show that by intensifying the gravitational interaction between electron pairs it is possible to produce 
pair binding energies on the order of 10−1eV, enough to keep electron’s pairs (Cooper Pairs) at ambient 
temperatures. By means of this method, metals can be transformed into superconductors at ambient 
temperature.     

 
         Key words: Modified theories of gravity, Theories and models of superconducting state, superconducting materials, 

Nonconventional mechanisms. 
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 1. Introduction 
 
          A pair of weakly bound electrons in a 
superconductor is called Cooper pair; it was 
first described in 1956 by Leon Cooper [1]. 
As showed by Cooper, an attraction between 
electrons in a metal can cause a paired state 
of electrons to have a lower energy than the 
Fermi energy, which implies that the pair is 
bound. In conventional superconductors, this 
attraction is due to the electron–phonon 
interaction. The Cooper pair state is 
responsible for superconductivity, as 
described in the BCS theory developed by 
John Bardeen, John Schrieffer and Leon 
Cooper for which they shared the 1972 Nobel 
Prize [2].  
          In spite of Cooper pairing to be a 
quantum effect the reason for the pairing can 
be seen from a simplified classical 
explanation [3]. In order to understand how 
an attraction between two electrons can 
occur, it is necessary to consider the 
interaction with the positive ions lattice of 
the metal. Usually an electron in a metal 
behaves as a free particle. Its negative charge 
causes attraction between the positive ions 
that make up the rigid lattice of the metal. 
This attraction distorts the ion lattice, moving 
the ions slightly toward the electron, 
increasing the positive charge density of the 
lattice in the local (See gray glow in Fig.1 
(a)). Then, another electron is attracted to the 
positive charge density (gray glow) created 
by the first electron distorting the lattice 
around itself. This attraction can overcome 
the electrons' repulsion due to their negative 
charge and create a binding between the two 
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Fig. 1 – Cooper Pair Formation 
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 2
electrons (See Fig.1 (b)). The electrons can 
then travel through the lattice as a single 
entity, known as a Cooper Pair (See Fig.1 
(c)). While conventional conduction is 
resisted by thermal vibrations within the 
lattice, Cooper Pairs carry the supercurrent 
relatively unresisted by thermal vibrations.  
          The energy of the pairing interaction is 
quite weak, of the order of 10−3eV, and 
thermal energy can easily break the pairs. So 
only at low temperatures, are a significant 
number of the electrons in a metal in Cooper 
pairs.  
          Here is showed that, by intensifying the 
gravitational interaction * [4] between 
electrons pairs, it is possible to produce pair 
binding energies on the order of 10−1eV, 
enough to keep them paired at ambient 
temperatures.  Thus, by this way, metals at 
ambient temperature can have a significant 
number of the electrons in Cooper pairs, 
transforming such metals in superconductors 
at ambient temperature.     
 
 2. Theory 
 
          The quantization of gravity showed 
that the gravitational mass mg and the 
inertial mass mi are correlated by means of 
the following factor [4]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

          When  is produced by the 
absorption of a photon with wavelength

pΔ
λ , it 

is expressed by λhp =Δ . In this case, Eq. 
(1) becomes  
                                           
* De Aquino, F. (2008) Process and Device for Controlling  
    the  Locally  the  Gravitational  Mass   and   the  Gravity  
    Acceleration, BR  Patent Number: PI0805046-5, July 31,  
    2008. 
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where cmh i00 =λ  is the DeBroglie 
wavelength for the particle with rest inertial 
mass .   0im
          In general, the momentum variation 

pΔ is expressed by tFp Δ=Δ  where is the 
applied force during a time interval 

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force, i.e., it can be mechanical, 
electromagnetic, etc. For example, we can 
look on the momentum variation  as due 
to absorption or emission of electromagnetic 
energy by the particle. 

pΔ

          This means that, by means of 
electromagnetic fields, the gravitational mass 
can be decreased down to become negative 
and increased (independently of the inertial 
mass ). In this way, the gravitational 
forces can be intensified. Consequently, we 
can use, for example, oscillating magnetic 
fields in order to intensify the gravitational 
interaction between electrons pairs, in order 
to produce pair binding energies enough to 
keep them paired at ambient temperatures. 
We will show that the magnetic field used in 
this case must have extremely-low frequency 
(ELF). 

im

          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
5]  
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 3
If  ωεσ >> , fπω 2= , Eq. (3) reduces to 
 

( )4
4 0 f

n r
r πε

σμ
=  

 
Thus, the wavelength of the incident 
radiation (See Fig. 2) becomes 
 

( )54
mod σμ

πλλ
fnn

fc
f
v

rr

====

  
 
 
 
 
 
 
 
 
 
 
Fig. 2 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
 
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
 

( )60

A
N

n
ρ

=

 
where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other atoms (See Fig.3).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 3 – Collisions inside the lamina.   

atom 
Sm 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS is 
 

( )
( )7ξ

φξφ
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=−+=+=
           

 
The power density, , of the radiation on the 
lamina can be expressed by 

D

( )8
mf SN

P
S
PD ==  

           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )91 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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 4
Since Eq. (7) gives ξSnN lcollisions = , we get 

( ) (112 ξSn
hf
PNn lcollisionsphotonstotal ⎟⎟
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Substitution of Eq. (11) into Eq. (10) yields 
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Substitution of P given by Eq. (8) into Eq. 
(12) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (13) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
 
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [6] 
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Substitution of Eq. (15) into Eq. (14) gives 
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can replace 4E  for . 

Thus, for 

4
rmsE

modλλ = , the equation above can 
be rewritten as follows 
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Electrodynamics tells us that 

( )( ) rmslrrmsrms BncvBE == . Substitution of 
this expression into Eq. (17) gives 
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Since ( )lrnλλ =mod then Eq. (18) can be 
rewritten in the following form 
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        In order to calculate the expressions of 

Beχ   for the particular case of a free electron 
inside a conductor, subjected to an external 
magnetic field  with frequency , we 
must consider the interaction with the 
positive ions that make up the rigid lattice of 
the metal.  

rmsB f

          The negative charge of the free 
electron causes attraction between the 
positive ions lattice of the metal. This 
attraction distorts the ion lattice, moving the 
ions slightly toward the electron, increasing 
the positive charge density of the lattice in 
the local (See gray glow in Fig.1 (a)). Then, 
another electron is attracted to the positive 
charge density (gray glow) created by the 
first electron distorting the lattice around 
itself, which produces a strong attraction 
upon the electron deforming its surface as 
showed in Fig. 4. Under these circumstances,  
the volume of the electron does not vary, but 
its external surface is strongly increased, 
becomes equivalent to the external area of a 
sphere with radius  ( is the radius 
of  the free electron out of the ions “gage” 

exe rr >> er
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 5
showed in Fig. 1 (a)). Based on such 
conclusions, we substitute  in  Eq.(19)  by ln
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 – Schematic diagram of Electrons’
structure inside the ion lattice.  The positive ions
lattice around the electron produces a strong
attraction upon the electron deforming its surface.
The volume of the electron does not vary, but its
external surface is increased and becomes
equivalent to the area of a sphere with radius

exe rr >> .  

re 

24 xe rA π≡

3
3
4

ee rV π=  

electron 

++ 

++ 

xer

  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 – The deformation of the proton. 

xpr

-

Fe 

Fe

ve 

K 

ve 

rp 

r0 

3
3
411 ee rV π=  ,  by ( )fS eee VSSA ρ   ( is the 

specific surface area for electrons in this 
case:

eSSA

eexeeeeeeeSSA = VrVAmA ρπρ 2
2
1

2
1 2== ), 

 by , mS 2
xee rS π= ξ  by xem r2=φ  and  

by . The result is 
( )lim 0

em
 

( )20156.45121 21822
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4222
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⎪
⎬
⎫
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⎪
⎨
⎧

⎥
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⎤

⎢
⎢
⎣

⎡
−+−=

frmc
Br

ee

rmsxe
Be μ

πχ

 
          In order to calculate the value of we 
start considering a hydrogen atom, where the 
electron spins around the proton with a 
velocity . The electrical 
force acting on the proton is

xer

16 .103 −×= smve
2

10
2 4 reFe πε= , 

which is equal to the centrifuge force 
where 0

2rmF epc ω= eω is the angular velocity 
of the electron and is the distance between 
the inertial center of the proton and the center  

0r

of the moving proton (See Fig. 5, where we 
conclude that ( ) pxpp rrrr +=+02 ; is the 
radius of the sphere whose external area is 
equivalent to the increased area of the 
proton). Thus, we get 

xpr

( )pxp rrr −= 2
1

0 . 
Substitution of this value into expression of 

ec FF = gives  

mr
vm

er p
ep

xp
14

2
0

2

102.3
4

−×=+=
πε

 

Therefore, we can write that pxpxp rkr = , 
where 
 

6.25==
p

xp
xp r

r
k

 
The electron is similarly deformed by the 
relative movement of the proton in respect to 
the electron. In this case, by analogy, we can 
write that 

mr
vm

er e
ee

xe
11

2
0

2

104.6
4

−×=+=
πε

and exexe rkr = , where is the radius of the 
sphere whose external area is equivalent to 
the increased area of the electron. The radius 
of free electron is 

xer

mre
141087.6 −×=  (See 

Appendix A). However, for electrons in the 
atomic eletrosphere the value of  can be 
calculated starting from Quantum Mechanics. 

er
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The wave packet that describes the electron 
satisfies an uncertainty principle 
( )h2

1≥ΔΔ xp , where  and kp Δ=Δ h kΔ  is 
the approximate extension of the wave 
packet. Thus, we can write that ( 2

1≥ΔΔ xk ). 
For the ``square'' packet the full width in  is k

02 λπ=Δk  ( cmh e=0λ is the average 
wavelength). The width in x  is a little harder 
to define, but, lets use the first node in the 
probability found at ( ) πλπ =22 0 x  or 

0λ=x . So, the width of the wave packet is 
twice this or 02λ=Δx . Obviously, 
cannot be greater than 

er2  
xΔ , i.e.,  must be 

smaller and close to 
er

mcmh e
12

0 1043.2 −×==λ . 
Then, assuming that , we 
get

mre
12104.2 −×≅

6.26==
e

xe
xe r

r
k

 
Note that . In the case of electrons 
inside the ion lattice (See Fig. 4), we can note 
that, in spite of the electron speed  be null, the 
deformations are similar, in such way that, in this 
case,  we can take the values above. 

xpxe kk ≅

ev

            Substitution of these values into Eq. 
(20) gives 
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Similarly, in the case of proton and neutron 
we can write that 
 

( )221
56.45

121 222
0

2

44222

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fmc
Brk

p

rmspxp
Bp μ

π
χ

 

( )231
56.45

121
2222

0

442

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fcm
Br

n

rmsn
Bn μ

π
χ

 

In the case of the neutron,  due to its 
electric charge be null. The radius of protons 
inside the atoms (nuclei) is 

1=xnk

mrp
15102.1 −×=  

[7,8], pn rr ≅ , then we obtain from Eqs. (22) 
and (23) following expressions: 
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Since eBege mm χ= , pBpgp mm χ=  and 

nBngn mm χ= , it easy to see, by means of 
Eqs. (21), (24) and (24a), that  is much 
greater than and . This means that, in 
the calculation of the gravitational force 

(between the positive ions + electron and 
the external electron), we can 

gem

gpm gpm

gF
disregard the 

effects of the gravitational masses of the 
ions. Thus, the expression of  reduces to 
the expression of the gravitational forces 
between the two electrons, i.e.,  

gF

 

( )252

2
2

2

2

r
m

G
r
m

GF e
Be

ge
g χ−=−=

 
For the creation of the Cooper Pairs  
must overcome the electrons' repulsion due 
to their negative charge 

gF

( )2
0

2 4 re πε . Thus, we 
must have 0

222 4πεχ eGmeBe > or 
 

( ) ( )26102
4

21

0

×−=>
G

me e
Be

πε
χ

 
For the Cooper Pairs not be destructed by the 
thermal vibrations due to the temperature T , 
we must have kTrGmeBe >22χ  whence we 
conclude that rGmT eBe

22χ< . Consequently, 
the transition temperature, , can be 
expressed by the following expression  

cT
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( )27
22

ξ
χ

k
Gm

T eBe
c =

 
where ξ  is the size of the Cooper pair, which 
is given by the coherence length of the 
Cooper-pair wavefunction. It is known that 
the coherence length is typically 1000 Å 
(though it can be as small as 30Å in the 
copper oxides). The coherence length of the 
Cooper-pair in Aluminum superconductor is 
quite large ( [micron1≅ξ 9]). Substitution 
of this value into Eq. (27) gives 
 

( )28104 242
BecT χ−×=

 
For  we obtain  ( CKTc °= 127~400 )
 

( )29101 22×−=Beχ
 
By comparing (29) with (26), we can 
conclude that  this value of eχ  is sufficient 
for the creation of the Cooper Pairs, and also 
in order that they do not be destructed by the 
thermal vibrations due to the temperature up 
to .  ( )CKTc °= 127~400
          In order to calculate the intensity of the 
magnetic field  with frequency , 
necessary to produce the value given by 
Eq.(29), it is necessary the substitution of Eq. 
(29) into Eq. (21). Thus, we get  

mB f

 

( )301011108.2121 22
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For Hzf 2= the value of is rmsB
 

TBrms 3>
 
Therefore, if a magnetic field with frequency 

Hzf 2=  and intensity TBrms 3> † is applied 
upon an Aluminum wire it becomes 
superconductor at ambient temperature 
( ( CKTc °= 127~400 )
                                          

). Note that the 
 

† Modern magnetic resonance imaging systems work  
   with magnetic fields up to 8T  [10, 11].   

magnetic field is used only during a time 
interval sufficient to transform the Aluminum 
into a superconductor. This means that the 
process is a some sort of “magnetization” 
that transforms a conductor into a 
“permanent” superconductor. After the 
“magnetization” the magnetic field can be 
turned off, similarly to the case of 
“magnetization” that transforms an iron rod 
into a “permanent” magnet.  
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Appendix A: The “Geometrical Radii” of Electron and Proton 
 
          It is known that the frequency of 
oscillation of a simple spring oscillator is  
 

( )1
2
1 A

m
Kf

π
=

 
where  is the inertial mass attached to the 
spring and 

m
K  is the spring constant (in 

N·m−1). In this case, the restoring force 
exerted by the spring is linear and given by  
 

( )2AKxF −=
 
where x  is the displacement from the 
equilibrium position. 
          Now, consider the gravitational force: 
For example, above the surface of the Earth, 
the force follows the familiar Newtonian 
function, i.e., 2rmGMF gg⊕−= , where 

 is the mass of Earth,  is the 
gravitational  mass of a particle and 

⊕gM gm
r is the 

distance between the centers. Below Earth’s 
surface the force is linear and given by 

( )3
3

Ar
R

mGM
F gg

⊕

⊕−=

where  is the radius of Earth.  ⊕R
          By comparing (A3) with (A2) we 
obtain 

( )4
3

A
x
r

R

GM

m
K

m
K g

g
⎟
⎠
⎞

⎜
⎝
⎛==

⊕

⊕

χ

Making , and substituting (A4) 
into (A1) gives 

⊕== Rrx

 

( )5
2
1

3 A
R

GM
f g

⊕

⊕=
χ

π
 
In the case of an electron and a positron, we 
substitute  by , ⊕gM gem χ  by eχ and  by 

, where  is the radius of electron (or 
positron). Thus, Eq. (A5) becomes 

⊕R

eR eR

 
 

( )6
2
1

3
A

R

Gm
f

e

egeχ
π

=

The value of eχ  varies with the density of 
energy [4]. When the electron and the 
positron are distant from each other and the 
local density of energy is small, the value of 

eχ  becomes very close to 1. However, when 
the electron and the positron are penetrating 
one another, the energy densities in each 
particle become very strong due to the 
proximity of their electrical charges e  and, 
consequently, the value of eχ  strongly 
increases. In order to calculate the value of 

eχ under these conditions ( ), we 
start from the expression of correlation 
between electric charge  and gravitational 
mass, obtained in a previous work [

eRrx ==

q
4]:  

 

( ) ( )74 0 AimGq imaginarygπε=

  
where  is the imaginary 

gravitational mass, and 
(imaginarygm )

1−=i .  
 
          In the case of electron, Eq. (A7) gives  
 

( )

( )( )
( )( )

( )( ) ( )8106.14

4

4
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2
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2
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2
0

00

0

ACmG

imG

imG

imGq

realeie

realeie

imaginaryeie

imaginarygee

−×−==

=−=

==

==

χπε

χπε

χπε

πε

 
where we obtain 
 

( )9108.1 21 Ae ×−=χ
 
This is therefore, the value of eχ  increased 
by the strong density of energy produced by 
the electrical charges  of the two particles, 
under previously mentioned conditions.  

e
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          Given that eiege mm 0χ= , Eq. (A6) 
yields        

( )10
2
1

3
0

2

A
R

mG
f

e

eieχ
π

=

  
From Quantum Mechanics, we know that  
 

( )112
0 Acmhf i=

 
where  is the Planck’s constant. Thus, in 
the case of we get 

h
eii mm 00 =

 

( )12
2

0 A
h

cm
f ei=

 
          By comparing (A10) and (A12) we 
conclude that 
 

( )13
2
1

3
0

22
0 A

R
mG

h
cm

e

eieei χ
π

=

 
Isolating the radius , we get: eR
 

( )141087.6
2

14
2

0

3
2

3
1

Am
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Compare this value with the Compton sized 
electron, which predicts  
and also with standardized result recently 
obtained of  [

mRe
131086.3 −×=

mRe
131074 −×−= 12].            

         In the case of proton, we have  
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where we obtain 
 

( )16107.9 17 Ap ×−=χ

 

 Thus, the result is 
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          Note that these radii, given by 
Equations ( )14A  and ( , are the radii of 
free electrons and free protons (when the 
particle and antiparticle (in isolation) 
penetrate themselves mutually).  

)17A

          Inside the atoms (nuclei) the radius of 
protons is well-known. For example, protons, 
as the hydrogen nuclei, have a radius given 
by  [mRp

15102.1 −×≅ 7, 8]. The strong 
increase in respect to the value given by Eq. 
(A17) is due to the interaction with the 
electron of the atom.  
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In this work we show a gravitational separator of isotopes which can be much more effective than those used 
in the conventional processes of isotopes separation.  It is based on intensification of the gravitational 
acceleration, and can generate accelerations tens of times more intense than those generated in the most 
powerful centrifuges used for Uranium enrichment.  
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 1. Introduction 
 
          A conventional gas centrifuge is 
basically a cylinder that spins around its 
central axis with ultra-high angular speed 
while a gas is injected inside it. Under these 
conditions, the heavier molecules of the gas 
move towards the cylinder wall and the 
lighter ones remain close to the center. In 
addition, if one creates a thermal gradient in 
a perpendicular direction by keeping the top 
of the rotating column cool and the bottom 
hot, the resulting convection current carries 
the lighter molecules to the top while the 
heavier ones settle at the bottom, from which 
they can be continuously withdrawn.  
          An important use of gas centrifuges is 
for the separation of uranium-235 from 
uranium-238. As a first step, the uranium 
metal is turned into a gas (uranium 
hexafluoride, UF6). Next, the UF6 is injected 
inside a gas centrifuge, which spins at about 
100.000 rpm in order to produce a strong 
centrifugal force upon the UF6 molecules. 
Thus, the UF6 is separated by the difference 
in molecular weight between 235UF6 and 
238UF6 [1]. The heavier molecules of the gas 
(238UF6) move towards the cylinder wall and 
the lighter ones (235UF6) remain close to the 
center. The convection current carries the 
lighter molecules (235UF6) to the top while 
the heavier ones (238UF6) settle at the bottom. 
However, the gas at the top is not composed 
totally by 235UF6 it contains also 238UF6, in 
such way that we can say that the gas at the 
top is only a gas rich in 235U. In practice, 
several of such centrifuges are connected in  

 
 
 
series. A cascade of identical stages produces 
successively higher concentrations of 235U. 
This process is called Uranium enrichment.  
          Uranium occurs naturally as two 
isotopes: 99.3% is Uranium-238 and 0.7% is 
Uranium-235. Their atoms are identical 
except for the number of neutrons in the 
nucleus: Uranium-238 has three more and 
this makes it less able to fission. Uranium 
enrichment is used to increase the percentage 
of the fissile U-235. Nuclear reactors 
typically require uranium fuel enriched to 
about 3% to 5% U-235. Nuclear bombs 
typically use ‘Highly Enriched Uranium’, 
enriched to 90% U-235 [2].   
          In order to extract the 235U from the 
235UF6 it is necessary to add Calcium. The 
Calcium reacts with the gas producing a salt 
and pure 235U.  
          The conventional gas centrifuges used 
in the Uranium enrichment are very 
expensive, and they consume much energy 
during the process. Here, it is proposed a new 
type of separator of isotopes based on the 
intensification the gravitational acceleration 
* [3]. It can generate accelerations tens times 
more intense than those generated in the most 
powerful centrifuges used for Uranium 
enrichment.  
 
                                           
* De Aquino, F. (2008) Process and Device for Controlling  
    the  Locally  the  Gravitational  Mass   and   the  Gravity  
    Acceleration, BR  Patent Number: PI0805046-5, July 31,  
    2008. 
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2. Theory 
 
                   From the quantization of gravity 
it follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [3]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

          When  is produced by the 
absorption of a photon with wavelength

pΔ
λ , it 

is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 

( )21121

1121

2
0

2
0

0

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟

⎠

⎞
⎜
⎝

⎛+−=

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟

⎠

⎞
⎜
⎝

⎛+−=

λ
λ

λ
cmh

m
m i

i

g

where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It has been shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [4]. The effect extends beyond 
substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and g  is the gravity 
acceleration before the gravitational 
shielding).  Consequently, after a second 
gravitational shielding, the gravity will be 
given by ggg

21122 χχχ == , where 
2

χ  is 
the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng

 
( )3...

321
gg

nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can make particles acquire enormous 
accelerations.   
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
5]  
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If  ωεσ >> f, π2ω = , Eq. (4) reduces to 
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Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
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( )70

A
N

n
ρ

=

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other atoms (See Fig.2).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the lamina.   
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Thus, the total number of collisions in the 
volume ξS is 
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The power density, , of the radiation on the 
lamina can be expressed by 

D
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mf SN

P
S
PD ==

 
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )101 N
Nn

n collisionsphotonstotal=

 

Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnN lcollisions = , we get 
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hf
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Substitution of Eq. (12) into Eq. (11) yields 
 

( )

( )
( ) ( )131121

2
0

2
0 ⎪

⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−=

λ
λξSn

hf
P

m
m

l
li

lg

 
Substitution of P given by Eq. (9) into Eq. 
(13) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [6] 
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Substitution of Eq. (16) into Eq. (15) gives 
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In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (17), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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According to Eq. (6) we have 
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Substitution of Eq. (19) into Eq. (18) gives  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can replace 4E  for , 
and the equation above can be rewritten as 
follows 

4
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          Now consider the system shown in 
Fig.3. It was originally designed to convert 
Gravitational Energy directly into Electrical 
Energy [7]. Here, it works as Separator of 
Isotopes. These systems are basically similar, 
except in the core. The core of the original 

system has been replaced by the one shown 
in Fig.3 and Fig.4 (detailed).  
          Inside the Gravitational Separator of 
Isotopes there is a dielectric tube ( 1≅rε ) with 
the following characteristics: mm60=α , 

232 1083.24 mS −×== παα . Inside the 
tube there is an Aluminum sphere with 30mm 
radius and mass kgM gs 30536.0= . The tube 
is filled with air at ambient temperature and 
1atm. Thus, inside the tube, the air density is 
 

( )22.2.1 3−= mkgairρ
 
The number of atoms of air (Nitrogen) per 
unit of volume, , according to Eq.(7), is 
given by 

airn

 

( )23/1016.5 3250 matoms
A

N
n

N

air
air ×==

ρ

 The parallel metallic plates (p), shown in 
Fig.3 are subjected to different drop voltages. 
The two sets of plates (D), placed on the 
extremes of the tube, are subjected to 
( ) VV rmsD 2216.=  at Hzf 1= , while the central 

set of plates (A) is subjected to 
( ) VV rmsA 98191.= at Hzf 1= . Since mmd 98= , 

then the intensity of the electric field, which 
passes through the 36 cylindrical air laminas 
(each one with 5mm thickness) of the two 
sets (D), is  
  

( ) ( ) mVdVE rmsDrmsD /.53165==

 
and the intensity of the electric field, which 
passes through the 7 cylindrical air laminas 
of the central set (A), is given by  
 

( ) ( ) mVdVE rmsArmsA /. 3109591 ×==

 
          Note that the metallic rings (5mm 
thickness) are positioned in such way to 
block the electric field out of the cylindrical 
air laminas. The objective is to turn each one 
of these laminas into a Gravity Control Cells 
(GCC) [4]. Thus, the system shown in Fig. 3 
has 3 sets of GCC. Two with  18 GCC each,  
and one with 7 GCC. The two sets with 18 
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GCC each are positioned at the extremes of 
the tube (D). They work as gravitational 
decelerator while the other set with 7 GCC 
(A) works as a gravitational accelerator, 
intensifying the gravity acceleration 
produced by the mass of the Aluminum 
sphere. According to Eq. (3), this gravity, 
after the GCC becomes 

gsM

th7 2
0

7
7 rGMg gsχ= , 

where ( ) ( )lilg mm=χ  given by Eq. (21) and 
mmr 350 =   is the distance between the 

center of the Aluminum sphere and the 
surface of the first GCC of the set (A).  
          The objective of the sets (D), with 18 
GCC each, is to reduce strongly the value of 
the external gravity along the axis of the 
tube. In this case, the value of the external 
gravity, , is reduced by the factor , 

where 
extg extd g18χ

210−=dχ . For example, if the base 
BS of the system is positioned on the Earth 
surface, then  is reduced 

to and, after the set A, it is increased 

by . Since the system is designed for 

2/81.9 smgext =

extd g18χ
7χ

5.308−=χ  (See Eq. (26)), then the gravity 
acceleration on the sphere becomes 

. This value is much 

smaller than 

218187 /106.2 smgextd
−×=χχ

282 /1026.2 smrGMg sgssphere
−×== .  

          Note that there is a uniform magnetic 
field, B , through the core of the 
Gravitational Separator of Isotopes (a 
cylindrical Dielectric Chamber with 60mm 
external diameter; 50mm internal diameter 
and 100mm height).  
The values of χ  and dχ , according to Eq. 
(21) are given by  
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where ( ) 1≅= rrairrn με , since ( )ωεσ << †; 

, , 325 /1016.5 matomsnair ×= mm
101055.1 −×=φ

2202 1088.14 mS mm
−×==πφ  and Hzf 1= . Since 

and
, we get 
( ) mVE rmsA /. 3109591 ×= ( ) mVE rmsD /.53165=

  
( )265.308−=χ  

 
and 
 

( )2710 2−≅dχ  
 
          It is important to note that the set with 
7 GCC (A) cannot be turned on before the 
magnetic field B is on. Because the 
gravitational accelerations on the dielectric 
chamber and Al sphere will be enormous 
( )292

0
7 /104.4 smrGM gs ×≅χ , and will 

explode the device.   
          The isotopes inside the Dielectric 
Chamber are subjected to the gravity 
acceleration produced by the sphere, and 
increased by the 7 GCC in the region (A). Its 
value is 
 

( )28/100.6 29
2

77 sm
r

M
Gga

s

gs
si ×≅== χχ

  
Comparing this value with the produced in 
the most powerful centrifuges (at 100,000 
rpm), which is of the order of 107m/s2, we 
conclude that the accelerations in the 
Gravitational Separator of Isotopes is about 
600 times greater than the values of the 
centrifuges. 
                                           
† The electrical conductivity of air, inside the 
dielectric tube, is equal to the electrical conductivity 
of Earth’s atmosphere near the land, whose average 
value is mSair /101 14−×≅σ [8]. 
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          In the case of Uranium enrichment, the 
gas UF6 is injected inside this core where it is 
strongly accelerated. Thus, the UF6 is 
separated by the difference in molecular 
weight between 235UF6 and 238UF6 (See 
Fig.4). The heavier molecules of the gas 
(238UF6) move towards the cylinder bottom 
and the lighter ones (235UF6) remain close to 
the center. The convection current, produced 
by a thermal gradient of about 300°C 
between the bottom and the top of the 
cylinder, carries the lighter molecules 
(235UF6) to the top while the heavier ones 
(238UF6) settle at the bottom, from which they 
can be continuously withdrawn.  The gas 
withdrawn at the top of the cylinder is a gas 
rich in 235U.   
          The gravitational forces due to the 
gravitational mass of the sphere ( )gsM  acting 
on electrons ( , protons )eF ( )pF  and neutrons 
( )pF  of the dielectric of the Dielectric 
Chamber, are respectively expressed by the 
following relations   
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In order to make null the resultant of these 
forces in the Dielectric Chamber (and also in 
the sphere) we must have , i.e.,  npe FFF +=
 

( )32BnnBppBee mmm χχχ +=  
 
          In order to calculate the expressions of 

Beχ , Bpχ  and Bnχ   we start from Eq. (17), 
for the particular case of single electron in 
the region subjected to the magnetic field B. 
In this case, we must substitute  by ( )lrn

( )2
1

04 fn rr πεσμ= ;  by ln 3
3
411 ee rV π=   (  is 

the electrons radius),  by 

er

fS ( ) eee VSSA ρ   
( is the specific surface area for 
electrons in this case: 

eSSA

eeeeeeeee VrVAmASSA ρπρ 2
2
1

2
1 2=== ), 

 by , mS 2
ee rS π= ξ  by em r2=φ  and  

by . The result is 
( )lim 0

em
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Electrodynamics tells us that 
( ) rmsrrmsrms BncvBE == , and Eq. (19) gives 

( )frσμπλλ 4mod == . Substitution of these 
expressions into Eq. (33) yields 
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Similarly, in the case of proton and neutron 
we can write that 
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The radius of free electron is mre

141087.6 −×=  
(See Appendix A) and the radius of protons 
inside the atoms (nuclei) is mrp

15102.1 −×= , 

pn rr ≅ [9, 10], then we obtain from Eqs. (34) 
(35) and (36) the following expressions:  
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Then, from Eq. (32) it follows that   
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( )392 BppBee mm χχ ≅

 
Substitution of Eqs. (37) and (38) into Eq. 
(39) gives  
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For Hzf 1.0= , we get 
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whence we obtain 
   

( )42793.0 TBrms =  
 
Consequently, Eq. (37) and (38) yields 
 

( )433.3666−=Beχ
and 

( )44999.0≅≅ BpBn χχ
 
In order for the forces  and  have 
contrary direction (such as it occurs in the 
case, in which the nature of the electromotive 
force is electrical) we must have 

eF pF

0<Beχ  
and 0>≅ BpBn χχ  (See equations (29) (30) 
and (31)), i.e., 
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This means that we must have 
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In the case of Hzf 1.0= the result is 
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Fig. 3 – Schematic Diagram of a Gravitational Separator of Isotopes (Based on a process of gravity 
control patented in July, 31 2008, PI0805046-5). In the case of Uranium enrichment, the gas UF6 is injected inside the 
core of the Gravitational Separator of Isotopes where it is strongly accelerated. Thus, the UF6 is separated by the 
difference in molecular weight between 235UF6 and 238UF6. The heavier molecules of the gas (238UF6) move towards the 
cylinder bottom and the lighter ones (235UF6) remain close to the center. The convection current, produced by a thermal 
gradient of about 300°C between the bottom and the top of the cylinder, carries the lighter molecules (235UF6) to the top
while the heavier ones (238UF6) settle at the bottom, from which they can be continuously withdrawn.  The gas
withdrawn at the top of the cylinder is a gas rich in 235U.   
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Fig. 4 – Details of the core of the Gravitational Separator of Isotopes. In the case of Uranium enrichment,
the heavier molecules of the gas (238UF6) move towards the cylinder bottom and the lighter ones (235UF6) remain close 
to the center. The convection current, produced by a thermal gradient of about 300°C between the bottom and the top of 
the Dielectric Chamber, carries the lighter molecules (235UF6) to the top while the heavier ones (238UF6) settle at the 
bottom, from which they can be continuously withdrawn.  The gas withdrawn at the top of the chamber is a gas rich in
235U.  
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Appendix A: The “Geometrical Radii” of Electron and Proton 
 
          It is known that the frequency of 
oscillation of a simple spring oscillator is  
 

( )1
2
1 A

m
Kf

π
=

 
where  is the inertial mass attached to the 
spring and 

m
K  is the spring constant (in 

N·m−1). In this case, the restoring force 
exerted by the spring is linear and given by  
 

( )2AKxF −=
 
where x  is the displacement from the 
equilibrium position. 
          Now, consider the gravitational force: 
For example, above the surface of the Earth, 
the force follows the familiar Newtonian 
function, i.e., 2rmGMF gg⊕−= , where 

 is the mass of Earth,  is the 
gravitational  mass of a particle and 

⊕gM gm
r is the 

distance between the centers. Below Earth’s 
surface the force is linear and given by 

( )3
3

Ar
R

mGM
F gg

⊕

⊕−=

where  is the radius of Earth.  ⊕R
          By comparing (A3) with (A2) we 
obtain 

( )4
3

A
x
r

R

GM

m
K

m
K g

g
⎟
⎠
⎞

⎜
⎝
⎛==

⊕

⊕

χ

Making , and substituting (A4) 
into (A1) gives 

⊕== Rrx

 

( )5
2
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3
A

R

GM
f g

⊕

⊕=
χ

π
 
In the case of an electron and a positron, we 
substitute  by , ⊕gM gem χ  by eχ and  by 

, where  is the radius of electron (or 
positron). Thus, Eq. (A5) becomes 

⊕R

eR eR

 
 

( )6
2
1

3
A

R

Gm
f

e

egeχ
π

=

The value of eχ  varies with the density of 
energy [3]. When the electron and the 
positron are distant from each other and the 
local density of energy is small, the value of 

eχ  becomes very close to 1. However, when 
the electron and the positron are penetrating 
one another, the energy densities in each 
particle become very strong due to the 
proximity of their electrical charges e  and, 
consequently, the value of eχ  strongly 
increases. In order to calculate the value of 

eχ under these conditions ( ), we 
start from the expression of correlation 
between electric charge  and gravitational 
mass, obtained in a previous work [

eRrx ==

q
3]:  

 

( ) ( )74 0 AimGq imaginarygπε=

  
where  is the imaginary 

gravitational mass, and 
(imaginarygm )

1−=i .  
 
          In the case of electron, Eq. (A7) gives  
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==
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where we obtain 
 

( )9108.1 21 Ae ×−=χ
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This is therefore, the value of eχ  increased 
by the strong density of energy produced by 
the electrical charges  of the two particles, 
under previously mentioned conditions.  

e

          Given that eiege mm 0χ= , Eq. (A6) 
yields        

( )10
2
1

3
0

2

A
R

mG
f

e

eieχ
π

=

  
From Quantum Mechanics, we know that  
 

( )112
0 Acmhf i=

 
where  is the Planck’s constant. Thus, in 
the case of we get 

h
eii mm 00 =

 

( )12
2

0 A
h
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f ei=

 
          By comparing (A10) and (A12) we 
conclude that 
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22
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e

eieei χ
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=

 
Isolating the radius , we get: eR
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Compare this value with the Compton sized 
electron, which predicts  
and also with standardized result recently 
obtained of  [

mRe
131086.3 −×=

mRe
131074 −×−= 11].            

         In the case of proton, we have  
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where we obtain 
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 Thus, the result is 
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          Note that these radii, given by 
Equations ( )14A  and ( , are the radii of 
free electrons and free protons (when the 
particle and antiparticle (in isolation) 
penetrate themselves mutually).  

)17A

          Inside the atoms (nuclei) the radius of 
protons is well-known. For example, protons, 
as the hydrogen nuclei, have a radius given 
by  [mRp

15102.1 −×≅ 9, 10]. The strong 
increase in respect to the value given by Eq. 
(A17) is due to the interaction with the 
electron of the atom.  
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 1. Introduction 
 
          Rutherford [1] was the first to observe 
the transmutation of the atoms, and also the 
first to perform transmutation of the atoms. 
That gave him a double justification for 
being labeled an alchemist.  
          It is currently believed that the 
synthesis of precious metals, a symbolic goal 
long sought by alchemists, is only possible 
with methods involving either nuclear 
reactors or particle accelerators. However, it 
will be shown here that all the elements of 
the periodic table can be synthesized, at room 
temperature, by a gravitational process based 
on the intensification of the gravitational 
interaction by means of electromagnetic 
fields. The process is very simple, but it 
requires extremely-low frequency (ELF) 
magnetic field with very strong intensity      
(BBrms > 2,500T).    
          The strongest continuous magnetic 
field yet produced in a laboratory had 45 T 
(Florida State University's National High 
Magnetic Field Laboratory in Tallahassee, 
USA) [2]. The strongest (pulsed) magnetic 
field yet obtained non-destructively in a 
laboratory had about 100T. (National High 
Magnetic Field Laboratory, Los Alamos 
National Laboratory, USA) [3]. The strongest 
pulsed magnetic field yet obtained in a 
laboratory, destroying the used equipment, 
but not the laboratory itself (Institute for 
Solid State Physics, Tokyo) reached 730 T . 
The strongest (pulsed) magnetic field ever 
obtained (with explosives) in a laboratory 
(VNIIEF in Sarov, Russia, 1998) reached 
2,800T [4].  
 
 

 
2. Theory 
 
          The quantization of gravity showed 
that the gravitational mass mg and the 
inertial mass mi are correlated by means of 
the following factor [5]: 
 

( )11121
2

00 ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ Δ
+−==

cm
p

m
m

ii

gχ

 
where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes  
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where cmh i00 =λ  is the DeBroglie 
wavelength for the particle with rest inertial 
mass .   0im
          In general, the momentum variation 

pΔ is expressed by tFp Δ=Δ  where is the 
applied force during a time interval 

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force, i.e., it can be mechanical, 
electromagnetic, etc. For example, we can 
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 2
look on the momentum variation  as due 
to absorption or emission of electromagnetic 
energy by the particle. 

pΔ

          This means that, by means of 
electromagnetic fields, the gravitational mass 
can be decreased down to become negative 
and increased (independently of the inertial 
mass ). In this way, the gravitational 
forces can be intensified. Consequently, we 
can use, for example, oscillating magnetic 
fields in order to intensify the gravitational 
interaction between electrons and protons. 

im

          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
6]  
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If  ωεσ >> , fπω 2= , Eq. (3) reduces to 
 

( )4
4 0 f

n r
r πε

σμ
=  

 
Thus, the wavelength of the incident 
radiation (See Fig. 2) becomes 
 

( )54
mod σμ

πλλ
fnn

fc
f
v

rr

====

  
 
 
 
 
 
 
 
 
 
Fig. 2 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  

        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n

( )60

A
N

n
ρ

=

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other atoms (See Fig.3).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 3 – Collisions inside the lamina.   

atom 
Sm 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS is 
 

( )
( )7ξ

φξφ

Sn

SnSnSnnNN

m

mmlmlcollisionsfcollisions

=

=−+=+=
           

 
The power density, , of the radiation on the 
lamina can be expressed by 

D

( )8
mf SN

P
S
PD ==  
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 3
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )91 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (7) gives ξSnN lcollisions = , we get 

( ) (112 ξSn
hf
PNn lcollisionsphotonstotal ⎟⎟
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Substitution of Eq. (11) into Eq. (10) yields 
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Substitution of given by Eq. (8) into Eq. 
(12) gives 

P
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (13) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [7] 
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Substitution of Eq. (15) into Eq. (14) gives 
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can replace 4E  for . 
Thus, for 

4
rmsE

modλλ = , the equation above can 
be rewritten as follows 
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Electrodynamics tells us that 

( )( ) rmslrrmsrms BncvBE == . Substitution of 
this expression into Eq. (17) gives 
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Since ( )lrnλλ =mod then Eq. (18) can be 
rewritten in the following form 
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        In order to calculate the expressions of 

Beχ   for the particular case of a electron of 
the electrophere of a atom, subjected to an 
external magnetic field  with frequency rmsB
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f , we must substitute in Eq. (19)  

for
ln

3
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411 ee rV π=  ,  for fS ( ) eee VSSA ρ   ( is 

the specific surface area for electrons in this 
case:
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          In order to calculate the value of we 
start considering a hydrogen atom, where the 
electron spins around the proton with a 
velocity . The electrical 
force acting on the proton is

xer

16 .103 −×= smve
2
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2 4 reFe πε= , 

which is equal to the centrifuge force 
where 0

2rmF epc ω= eω is the angular velocity 
of the electron and is the distance between 
the inertial center of the proton and the center 
of the moving proton (See Fig. 5, where we 
conclude that 

0r

( ) pxpp rrrr +=+02 , where 
is the radius of the sphere whose external 

area is equivalent to the increased area of the 
proton). Thus, we get 

xpr

( )pxp rrr −= 2
1

0 . 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 – The deformation of the proton. 
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Substitution of this value into expression of 
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Therefore, we can write that pxpxp rkr = , 
where 
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The electron is similarly deformed by the 
relative movement of the proton in respect to 
it. In this case, by analogy, we can write that 
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and exexe rkr = , where is the radius of the 
sphere whose external area is equivalent to 
the increased area of the electron. The radius 
of free electron is 

xer

mre
141087.6 −×=  (See 

Appendix A). However, for electrons in the 
atomic eletrosphere of atoms the value of  
must be calculated starting from Quantum 
Mechanics. The wave packet that describes 
the electron satisfies an uncertainty principle 

er

( )h2
1≥ΔΔ xp , where  and kp Δ=Δ h kΔ  is 

the approximate extension of the wave 
packet. Thus, we can write that ( )2

1≥ΔΔ xk . 
For the ``square'' packet the full width in  is k

02 λπ=Δk  ( cmh e=0λ is the average 
wavelength). The width in x  is a little harder 
to define, but, lets use the first node in the 
probability found at ( ) πλπ =22 0 x  or 

0λ=x . So, the width of the wave packet is 
twice this or 02λ=Δx . Obviously, 
cannot be greater than , i.e.,  must be 
smaller and close to 

er2  
xΔ er

mcmh e
12

0 1043.2 −×==λ . 
Then, assuming that , we 
get 

mre
12104.2 −×≅

 

6.26==
e

xe
xe r

r
k

 
Note that xpxe kk ≅ . 
            Substitution of these values into Eq. 
(20) gives 
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( )211108.2121

1108.3121
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⎡
−×+−=

f
B

f
Brk
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rmsexe
Beχ

Similarly, in the case of proton and neutron 
we can write that 

( )221
56.45

121 222
0

2

44222

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fmc
Brk

p

rmspxp
Bp μ

π
χ

 

( )231
56.45

121
2222

0

442

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

fcm
Br

n

rmsn
Bn μ

π
χ

In the case of the neutron,  due to its 
electric charge be null. The radius of protons 
inside the atoms (nuclei) is 

1=xnk

mrp
15102.1 −×=  

[8,9], , then we obtain from Eqs. (22) 
and (23) the following expressions: 

pn rr ≅

( )241102.2121 2

4
22

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−=

f
Brms

Bpχ  

( )2511035.2121 2

4
9
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⎪
⎬
⎫
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⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−= −

f
Brms

Bnχ           

When a strong magnetic field  is applied 
on the atom, the enormous value of 

rmsB

Beχ (See 
Eq. 21) makes the gravitational force 
between the electrons greater than the 
electric force due to its charges, and 
consequently, the electrons are joined in pairs 
(Cooper pairs)[10]. However, due to the 
vales of Beχ  and Bpχ , the gravitational 
attraction between the electrons of the K 
shell and the protons of the nucleus becomes 
greater than the nuclear force, i.e., 

( )262
1

2
1

N
ep

BeBp
gegp F

r
mm

G
r
mm

G >= χχ

Then, the proton more weakly bound to the 
nucleus is ejected towards the nearest 
electron. When they collide, there occurs the 
formation of one neutron and one neutrino, 
according the well-known reaction 

enep ν+→+ . Since the neutron is beyond 
the reach of the nuclear force, it is not 

attracted to the nucleus and leaves the atom. 
The final result is that the atom loses a 
proton and an electron and is transformed in 
a new atom. But the transmutation is not 
completed until the magnetic field is turned 
off. When this occurs the Cooper pairs are 
broken, and the new atom leaves the 
transitory state, and passes to the normal 
state.  
          In order to satisfy the condition 
expressed by Eq. (26), we must have 
 

( )27103 48
2

1 ×≈>
ep

N
BeBp mGm

rF
χχ

 
By substitution of Eq. (21) and (22) into Eq. 
(27), we obtain 

7
2

106×>
f

Brms

Thus, for Hzf 1.0= we conclude that the 
required value of is  rmsB
 

TBrms 500,2>  
 
          This means that, if we subject, for 
example,  an amount of 198Hg (80 electrons, 
80 protons, 118 neutrons) to a magnetic field  
with BBrms>2,500 T and frequency 0.1Hz the 

Hg loses 1 proton and 1 electron and 
consequently will be transmuted to Au  (79 
electrons, 79 protons, 118 neutrons) when the 
magnetic field is turned off. Besides the 
transformation of mercury into gold, we can 
make several transmutations. For example, if 
the Au is after subjected to the same 
magnetic field it will be transmuted to Pt 
(78 electrons, 78 protons, 118 neutrons). 
Similarly, if Cd (48 electrons, 48 protons, 
62 neutrons) is subjected to the mentioned 
field it will be transmuted to Ag (47 
electrons, 47 protons, 62 neutrons). Also U 
can be easily obtained by this process, i.e., if 
we subject an amount of  Np (93 electrons, 
93 protons, 143 neutrons) to the magnetic 
field with  >2,500 T and frequency 0.1Hz, 
the Np  loses 1 proton and 1 electron and 
consequently will be transmuted to  U (92 
electrons, 92 protons, 143 neutrons). 

198

197

197

196

110

109

235

236

236

235
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Appendix A: The “Geometrical Radii” of Electron and Proton 
 
          It is known that the frequency of 
oscillation of a simple spring oscillator is  
 

( )1
2
1 A

m
Kf

π
=

 
where  is the inertial mass attached to the 
spring and 

m
K  is the spring constant (in 

N·m−1). In this case, the restoring force 
exerted by the spring is linear and given by  
 

( )2AKxF −=
 
where x  is the displacement from the 
equilibrium position. 
          Now, consider the gravitational force: 
For example, above the surface of the Earth, 
the force follows the familiar Newtonian 
function, i.e., 2rmGMF gg⊕−= , where 

 is the mass of Earth,  is the 
gravitational  mass of a particle and 

⊕gM gm
r is the 

distance between the centers. Below Earth’s 
surface the force is linear and given by 

( )3
3

Ar
R

mGM
F gg

⊕

⊕−=

where  is the radius of Earth.  ⊕R
          By comparing (A3) with (A2) we 
obtain 

( )4
3

A
x
r

R

GM

m
K

m
K g

g
⎟
⎠
⎞

⎜
⎝
⎛==

⊕

⊕

χ

Making , and substituting (A4) 
into (A1) gives 

⊕== Rrx

 

( )5
2
1

3 A
R

GM
f g

⊕

⊕=
χ

π
 
In the case of an electron and a positron, we 
substitute  by , ⊕gM gem χ  by eχ and  by 

, where  is the radius of electron (or 
positron). Thus, Eq. (A5) becomes 

⊕R

eR eR

 

 
 

( )6
2
1

3
A

R

Gm
f

e

egeχ
π

=

The value of eχ  varies with the density of 
energy [5]. When the electron and the 
positron are distant from each other and the 
local density of energy is small, the value of 

eχ  becomes very close to 1. However, when 
the electron and the positron are penetrating 
one another, the energy densities in each 
particle become very strong due to the 
proximity of their electrical charges e  and, 
consequently, the value of eχ  strongly 
increases. In order to calculate the value of 

eχ under these conditions ( ), we 
start from the expression of correlation 
between electric charge  and gravitational 
mass, obtained in a previous work [

eRrx ==

q
5]:  

 

( ) ( )74 0 AimGq imaginarygπε=

  
where  is the imaginary 

gravitational mass, and 
(imaginarygm )

1−=i .  
 
          In the case of electron, Eq. (A7) gives  
 

( )

( )( )
( )( )

( )( ) ( )8106.14

4

4

4

19
03

2
0

2
03

2
0

00

0

ACmG

imG

imG

imGq

realeie

realeie

imaginaryeie

imaginarygee

−×−==

=−=

==

==

χπε

χπε

χπε

πε

 
where we obtain 
 

( )9108.1 21 Ae ×−=χ
 
This is therefore, the value of eχ  increased 
by the strong density of energy produced by 
the electrical charges  of the two particles, 
under previously mentioned conditions.  

e
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          Given that eiege mm 0χ= , Eq. (A6) 
yields        

( )10
2
1

3
0

2

A
R

mG
f

e

eieχ
π

=

  
From Quantum Mechanics, we know that  
 

( )112
0 Acmhf i=

 
where  is the Planck’s constant. Thus, in 
the case of we get 

h
eii mm 00 =

 

( )12
2

0 A
h

cm
f ei=

 
          By comparing (A10) and (A12) we 
conclude that 
 

( )13
2
1

3
0

22
0 A

R
mG

h
cm

e

eieei χ
π

=

 
Isolating the radius , we get: eR
 

( )141087.6
2

14
2

0

3
2

3
1

Am
c
h

m
GR e

ei
e

−×=⎟
⎠

⎞
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

π
χ

 
Compare this value with the Compton sized 
electron, which predicts  
and also with standardized result recently 
obtained of  [

mRe
131086.3 −×=

mRe
131074 −×−= 11].            

         In the case of proton, we have  
 

( )

( )( )
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where we obtain 
 

( )16107.9 17 Ap ×−=χ

 

 Thus, the result is 
 

( )171072.3
2
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2

0

3
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3
1

Am
c

h
m

GR p

pi
p

−×=⎟⎟
⎠
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          Note that these radii, given by 
Equations ( )14A  and ( , are the radii of 
free electrons and free protons (when the 
particle and antiparticle (in isolation) 
penetrate themselves mutually).  

)17A

          Inside the atoms (nuclei) the radius of 
protons is well-known. For example, protons, 
as the hydrogen nuclei, have a radius given 
by  [mRp

15102.1 −×≅ 8,9]. The strong 
increase in respect to the value given by Eq. 
(A17) is due to the interaction with the 
electron of the atom.  
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Press can produce, the "synthesis capsule" may be very large (up to about 1000 cm3 in size). This is sufficient to 
produce diamonds with up to 100 carats (20g) or more. On the other hand, besides the ultrafast conversion, the energy 
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very low, what means that they could be produced on a large scale. 
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1. Introduction 
 
        After the discovery that diamond was 
pure carbon, many attempts were made to 
convert various carbon forms into diamond. 
Converting graphite into diamond has been a 
long held dream of alchemists. The artificial 
production of diamond was first achieved by 
H.T Hall in 1955. He used a press capable of 
producing pressures above 10 GPa and 
temperatures above 2,000 °C [1].  
          Today, there are several methods to 
produce synthetic diamond. The more widely 
utilized method uses high pressure and high 
temperature (HPHT) of the order of 10 GPa 
and 2500°C during many hours in order to 
produce a single diamond. The fact that this 
process requires high pressure and high 
temperatures during a long time means that it 
consumes large amounts of energy, and this 
is the reason why the production cost of 
artificial diamond is so expensive. The 
second method, using chemical vapor 
deposition (CVD), creates a carbon plasma 
over a substrate onto which the carbon atoms 
deposit to form diamond. Other methods 
include explosive formation and sonication 
of graphite solutions [2,3,4]. 
          In the HPHT method, there are three 
main press designs used to supply the 
pressure and temperature necessary to 
produce synthetic diamond: the Belt press,  

 
 
 
the Cubic press and the split-sphere (BARS) 
press. Typical pressures and temperatures 
achievable are of the order of 10 GPa and 
2500°C [5].  
          Diamonds may be formed in the 
Earth’s mantle mainly by direct transition, 
graphite to diamond or by systems involving 
carbon dissolved in molten metals. The 
classic high-pressure, high-temperature 
synthesis of diamond utilizes molten 
transition metals as solvent/catalysts. 
Converting diamond from graphite in the 
absence of a catalyst requires pressures that 
are significantly higher than those at 
equilibrium coexistence [6-12]. At lower 
temperatures, the formation of the metastable 
hexagonal polymorph of diamond is favored 
instead of the more stable cubic diamond [7, 
10-12]. These phenomena cannot be 
explained by the concerted mechanism 
suggested in previous theoretical studies [13-
17]. However, recently Michele Parrinello, 
Professor of Computational Science at ETH 
Zurich, and his team have developed a 
method by which they have successfully 
simulated this phase transition accurately and 
adequately using computer models [18]. 
Instead of happening concerted, all at once, 
the conversion evidently takes place in a step 
by step process involving the formation of a 
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diamond seed in the graphite, which is then 
transformed completely at high pressure. In 
quantitative agreement with the ab initio 
calculations of Tateyama at al. [19], the 
stability of diamond relative to graphite 
increases with pressure whereas the barrier 
separating two phases decreases. Parrinello’s 
work shows that at a pressure of 80 GPa and 
temperature between 0 and 1,000K graphite 
reaches a lattice instability point and 
undergoes an ultrafast transformation to 
diamond as was previously observed in ab 
initio simulations by Scandolo et al [20]. 
          Here, we propose a new type of press 
based on the intensification of the gravitational 
acceleration*. This press can generate pressures 
several times more intense† than the 80GPa 
required for the ultrafast transformation of 
graphite to diamond. In addition, due to the 
enormous pressure that the Gravitational Press 
can produce (>>80GPa), the ceramic cube 
("synthesis capsule") can be very large (up to 
about 1000 cm3 in size). This is sufficient to 
produce diamonds up to 100 carats (20g) or 
more. On the other hand, besides the ultrafast 
conversion, the energy required for the 
Gravitational Presses is very low, in such a way 
that the production cost of the diamonds becomes 
very low, what means that they could be 
produced on a large scale. 
  
2. Theory 
 
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor 
[21]:
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* De Aquino, F. (2008) Process and Device for Controlling  
    the  Locally  the  Gravitational  Mass   and   the  Gravity  
    Acceleration, BR  Patent Number: PI0805046-5, July 31,  
    2008. 
 
† The limit is basically determined by the compression 
resistance of the material of the piston and anvils of the 
Gravitational Press since it can produce pressures far beyond 
1000 GPa.  
 

where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It has been shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [22]. The effect extends beyond 
substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and g  is the gravity 
acceleration before the gravitational 
shielding).  Consequently, after a second 
gravitational shielding, the gravity will be 
given by ggg

21122 χχχ == , where 
2

χ  is 
the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng

 
( )3...

321
gg

nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can make particles acquire enormous 
accelerations.  In practice, this is the basis to 
the conception of the Gravitational Press.  
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          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
23]  
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If  ωεσ >> f, πω 2= , Eq. (4) reduces to 

( )5
4 0 f

n r
r πε

σμ
=  

Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 

( )64
mod σμ
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====

  
 
 
 
 
 
 
 
 
 
 
Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
 

( )70

A
N

n
ρ

=

 

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other atoms (See Fig.2).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the lamina.   

atom 
Sm 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS is 
 

( )
( )8ξ

φξφ

Sn

SnSnSnnNN

m

mmlmlcollisionsfcollisions

=

=−+=+=
           

 
The power density, , of the radiation on the 
lamina can be expressed by 

D

 

( )9
mf SN

P
S
PD ==

 
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )101 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 
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( ) λhNnp 1=Δ . Therefore, in accordance 

with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnN lcollisions = , we get 
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PNn lcollisionsphotonstotal ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= )

 
Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of given by Eq. (9) into Eq. 
(13) gives 

P
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
 

( )

( ) ( )
( )1511121

2

2
0

2223

0 ⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−=

λ
ξφ

cfm
DSSn

m
m

li

mmfl

li

lg  

where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [24] 
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Substitution of Eq. (16) into Eq. (15) gives 
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In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (17), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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According to Eq. (6) we have 
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Substitution of Eq. (19) into Eq. (18) gives  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 
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          Now consider the system 
(Gravitational Press) shown in Fig.3.  
          Inside the system there is a dielectric 
tube ( 1≅rε ) with the following characteristics: 

mm60=α , 232 1083.24 mS −×== παα . 
Inside the tube there is an Aluminum sphere 
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 5
with 30mm radius and mass 

kgM gs 30536.0= . The tube is filled with air 
at ambient temperature and 1atm. Thus, 
inside the tube, the air density is 
 

( )22.2.1 3−= mkgairρ
 
The number of atoms of air (Nitrogen) per 
unit of volume, , according to Eq.(7), is 
given by 

airn

 

( )23/1016.5 3250 matoms
A

N
n

N

air
air ×==

ρ

 
          The parallel metallic plates (p), shown 
in Fig.3 are subjected to different drop 
voltages. The two sets of plates (D), placed 
on the extremes of the tube, are subjected to 
( ) VV rmsD 89614.=  at Hzf 1= , while the 

central set of plates (A) is subjected to 
( ) VV rmsA 55183.= at Hzf 1= . Since , 

then the intensity of the electric field, which 
passes through the 36 cylindrical air laminas 
(each one with 5mm thickness) of the two 
sets (D), is  

mmd 98=

 
( ) ( ) mVdVE rmsDrmsD /. 2105821 ×==

 
and the intensity of the electric field, which 
passes through the 7 cylindrical air laminas 
of the central set (A), is given by  
 

( ) ( ) mVdVE rmsArmsA /. 3108731 ×==

 
          Note that the metallic rings (5mm 
thickness) are positioned in such way to 
block the electric field out of the cylindrical 
air  laminas. The objective is to turn each one 
of these laminas into a Gravity Control Cell 
(GCC) [22]. Thus, the system shown in Fig. 
3 has 3 sets of GCC. Two with 18 GCC each  
and one with 7 GCC. The two sets with 18 
GCC each are positioned at the extremes of 
the tube (D). They work as gravitational 
decelerator while the other set with 7 GCC 
(A) works as a gravitational accelerator, 
intensifying the gravity acceleration 

produced by the mass of the 
Aluminum sphere. According to Eq. (3), this 
gravity, after the GCC becomes 

gsM

th7
2

0
7

7 rGMg gsχ= , where ( ) ( )lilg mm=χ  
given by Eq. (21) and mmr0 35=  is the 
distance between the center of the Aluminum 
sphere and the surface of the first GCC of the 
set (A).  
          The objective of the sets (D), with 18 
GCC each, is to reduce strongly the value of 
the external gravity along the axis of the 
tube. In this case, the value of the external 
gravity, , is reduced by the factor , 

where 
extg extd g18χ

210−=dχ . For example, if the base 
BS of the system is positioned on the Earth 
surface, then  is reduced 

to and, after the set A, it is increased 

by . Since the system is designed for 

2/81.9 smgext =

extd g18χ
7χ

5.308−=χ , then the gravity acceleration on 
the sphere becomes , 
this value is much smaller than 

218187 /106.2 smgextd
−×=χχ

282 /1026.2 smrGMg sgssphere
−×== .   

         This values of χ  and dχ , according to 
Eq. (21) are given by  
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 6
where , since ( ) 1≅airrn ( )ωεσ << ‡;  

, , 325 /1016.5 matomsnair ×= mm
101055.1 −×=φ

2202 1088.14 mS mm
−×== πφ  and Hzf 1= .   

 
 
 
 
 

          Since  and 

, Eq. (24) and (25) , 
given the following values 

( ) mVE rmsA /. 3108731 ×=

( ) mVE rmsD /. 2105821 ×=
 
 
 
   ( )265.308−=χ   

  
and  
   

( )2710 2−≅dχ   
  
           Then, the gravitational acceleration 

upon the piston of the Gravitational Press 
shown in Fig. 3 is equal to the value of the 
gravitational acceleration after the 7th 
gravitational shielding, i.e.,  

 
 
 
 
  
 

( )28/104.4 29
2

0

77
7 sm

r
GM

gg gs ×≅−== χχ

 

 
 
 

If the mass of the piston is kgm piston 15=   
with 20cm diameter then the pressure upon 
the cubic-anvil apparatus (Fig. 4) is 

 
 
 
  
 

( )
GPamN

gm
S
Fp piston 2000/102

1.0
212

2
7 =×===

π
 

 
 
 

It is important to note that the pressure can be 
easily increased by increasing the value of χ . 
However, the pressure limit is basically 
determined by the compression resistance of 
the material of the piston and anvils of the 
Gravitational Press since it can produce 
pressures far beyond 2000 GPa.  

 
 
 
 
 
 
 
  
  
  
                                            
 ‡ The electrical conductivity of air, inside the 

dielectric tube, is equal to the electrical conductivity 
of Earth’s atmosphere near the land, whose average 
value is mSair /101 14−×≅σ [25]. 
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                                                                                  To Cubic-Anvil Apparatus (Fig.4) 
 
 

Fig. 3 – Gravitational Press (Developed from a process patented in July, 31 2008, PI0805046-5) 
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 Fig.4 - Diagram of Cubic-Anvil Apparatus for the Gravitational 
Press. – In the center of the apparatus, is placed a ceramic cube
("synthesis capsule") of pyrophyllite ceramics, which contains
graphite and is pressed by the anvils made from cemented carbide
(e.g., tungsten carbide or VK10 hard alloy). Note that, due to the 
enormous pressure that the Gravitational Press can produce
(>>80GPa), the "synthesis capsule" can be very large (up to about 
1000 cm3 in size). This is sufficient to produce diamonds with up to 
100 carats (20g) or more.   
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We show that it is possible to produce gravitational lenses at laboratory scale by means of a toroidal 
device which strongly intensifies the radial gravitational acceleration at its nucleus, and can make the 
acceleration repulsive besides attractive. This means that a light flux through the toroid can become 
convergent or divergent from its central axis. These lenses are similar to optical lenses and can be very 
useful for telescopes, microscopes, and for the concentration of solar light in order to convert solar 
energy into thermal energy. 
 

         Key words: Modified theories of gravity, Gravitational lenses, Solar instruments.  
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 1. Introduction 
 
          It is known that Gravitational fields 
can bend light. This effect was confirmed in 
1919 during a solar eclipse, when Arthur 
Eddington observed the light from stars 
passing close to the sun was slightly bent, so 
that stars appeared slightly out of position 
[1]. Einstein realized that a massive 
astronomical object can bend light making 
what is called a gravitational lens. The 
gravitational lensing is one of the predictions 
of Einstein's general theory of relativity. 
Although this phenomenon was first 
mentioned in 1924 by Orest Chwolson [2], 
the effect is more commonly associated with 
Einstein, who published a more famous 
article on the subject in 1936 [3, 4]. 
          Here we show that it is possible to 
produce gravitational lenses at laboratory 
scale, by means of a toroidal device which 
strongly intensifies the radial gravitational 
acceleration at its nucleus, and can make the 
acceleration repulsive besides attractive * [5]. 
This means that a light flux through the 
toroid can becomes convergent or divergent 
from its central axis. These lenses are similar 
to optical lenses and can be very useful for 
telescopes, microscopes, and for the 
concentration of solar light in order to 
convert solar energy into thermal energy. 
  
            
                                           
* De Aquino, F. (2008) Process and Device for Controlling  
    the  Locally  the  Gravitational  Mass   and   the  Gravity  
    Acceleration, BR  Patent Number: PI0805046-5, July 31,  
    2008. 

 2. Theory 
 
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [5]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It has been shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [6]. The effect extends beyond 
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substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and  is the gravity 
acceleration before the gravitational 
shielding). Consequently, after a second 
gravitational shielding, the gravity will be 
given by

g

ggg
21122 χχχ == , where 

2
χ  is 

the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng
 

( )3...
321

gg
nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can strongly intensify the gravitational 
acceleration.   
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
7]  
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If  ωεσ >> , fπω 2= , Eq. (4) reduces to 
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Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
 
 
 
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
 

( )70

A
N

n
ρ

=

 
where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area mf SNS=  , 

where 2
4
1

mmS πφ=  is the cross section area of 
one atom. After these collisions, it carries out 

 with the other atoms (See Fig.2).   collisionsn
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Fig. 2 – Collisions inside the lamina.   
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Thus, the total number of collisions in the 
volume ξS is 
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The power density, , of the radiation on the 
lamina can be expressed by 

D
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           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n
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Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnN lcollisions = , we get 
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Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of P given by Eq. (9) into Eq. 
(13) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [8] 
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Substitution of Eq. (16) into Eq. (15) gives 
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In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (17), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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According to Eq. (6) we have 
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Substitution of Eq. (19) into Eq. (18) gives  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 
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          Now consider the Artificial 
Gravitational Lenses shown in Fig.3.  
          Basically they are rectangular toroids. 
Inside them there are two dielectric rings 
with 1≅rε  and an Aluminum ring with mass 
density  (See Fig.3). The 
rectangular toroid is filled with air at ambient 
temperature and 1atm. Thus, inside the tube, 
the air density is 

3.2700 −= mkgρ

 
( )22.2.1 3−≅ mkgairρ

 
The number of atoms of air (Nitrogen) per 
unit of volume, , according to Eq.(7), is 
given by 

airn

 

( )23/1016.5 3250 matoms
A

N
n

N

air
air ×==

ρ

 
Here, the area refers to the area of the ring 
inside the air toroid, with average radius 

αS

2ie rrr += and heightα , i.e.,  

   
( ) ( )eiei rrrrS +=+= παπαα 22

 
where  is the inner radius and  the outer 
radius of the rectangular toroid. For 

ir er

mmri 400= , mmre 650=  and mm60=α , 
we get 
 

( ) ( )24198.0 2mrrS ei =+= παα

 
          The parallel metallic plates (p), shown 
in Fig.3 are subjected to different drop 
voltages. The two sets of plates (D), placed 
on the extremes of the toroid, are subjected to 
( ) VV rmsD 0653.=  at Hzf 5.2= , while the central 

set of plates (A) is subjected to 
( ) VV rmsA 62351.= at Hzf 5.2= .Since mmd 98= , 

then the intensity of the electric field, which 
passes through the 36 cylindrical air laminas 
(each one with 5mm thickness) of the two 
sets (D), is     

( ) ( ) mVdVE rmsDrmsD /.2831==

and the intensity of the electric field, which 
passes through the 9 cylindrical air laminas 
of the two sets (A), is given by  

( ) ( ) mVdVE rmsArmsA /.77526==

 Note that the metallic rings (5mm thickness) 
are positioned in such way to block the 
electric field out of the cylindrical air  
laminas (also 5mm thickness). The objective 
is to turn each one of these laminas into a 
Gravity Control Cell (GCC) [6]. Thus, the 
system shown in Fig. 3 has 4 sets of GCC. 
Two with 18 GCC each  and two with 9 GCC 
each. The two sets with 18 GCC each are 
positioned at the extremes of the tube (D). 
They work as gravitational decelerator while 
the other two set with 9 GCC (A) each works 
as a gravitational accelerator, intensifying 
the gravity acceleration produced by the 
Aluminum ring. According to Eq. (3), this 
gravity after the GCC becomes , 
where 

th9 0
9

9 gg χ=

( ) ( )lilg mm=χ  given by Eq. (21), and 
can be calculated starting from the 

expression of the gravitational mass of the 
half-toroid of Aluminum, 

0g

( toroidgM
2
1 ) , which is 

given by 
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On the other hand, we have that 
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whence we get 
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which gives the value of  produced by the 
half-toroid at a point inside the nucleus of the 
toroid, distant 

g

r  from the center of the cross-
section of the rectangular toroid. Thus, the 
value of  , due to the first half-
toroid is  
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The value of , due to the opposite half-
toroid is  
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Consequently, the resultant is 
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In the case of , the equation above 
reduces to 

0rri >>

( )272
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0 i
ie r

r
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Gg ⎟⎟
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⎝

⎛ −
−≅ πρα  

where  is the inner radius of the toroid;  
is the distance between the center of the 
cross-section of the Aluminum ring and the 
surface of the first GCC of the set (A); 

ir 0r

α is 
the thickness of the Aluminum ring. Here, 

mmr 350 = and mm60=α  (See Fig. 3 (a)).  
          The objective of the sets (D), with 18 
GCC each, is to reduce strongly the value of 
the external gravity along the rectangular 
toroid of air in D region. In this case, the 
value of the external gravity, , is reduced 

by the factor , where 
extg

extd g18χ 210−=dχ . For 

example, if  then this value is 

reduced to and, after the set A, it is 
increased by . Since the system is 
designed for 

2/81.9 smgext =

extd g18χ
9χ

1.627−=χ , then the gravity 
acceleration on the Aluminum ring 
becomes , 
this value is smaller than 

210189 /1047.1 smg extd
−×=χχ

( )[ ] 282
00 .109.9 −−×=−−≅ smrrrrGg iieπρα .  

         The values of χ  and dχ , according to 
Eq. (21) are given by  
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where ( ) 1≅= rrairrn με , since ( )ωεσ << †; 

, , 325 /1016.5 matomsnair ×= mm
101055.1 −×=φ

2202 1088.14 mS mm
−×==πφ  and Hzf 5.2= . 

Since ,  , 
we get 

( ) mVE rmsA /.77526= ( ) mVE rmsD /.2831=

 
( )301.627−=χ

 
and 
 

( )3110 2−≅dχ
 
          Then the gravitational acceleration 
after the 9th gravitational shielding is  
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rrr
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   It is known that gravitational fields can 
bend light, and that due to this effect, a light 
ray that passes very close to a body with 
gravitational mass  is deviated of an 
angle 

gM
δ (deflection angle) given by [3] 

 
                                           
† The electrical conductivity of air, inside the 
dielectric tube, is equal to the electrical conductivity 
of Earth’s atmosphere near the land, whose average 
value is mSair /101 14−×≅σ [9]. 

( )33
4

2dc
GM g−=δ

 
where is the distance of closest approach.               d
          Here, we can obtain the expression of 
δ as follows: by comparing Eq. (26) with Eq. 
(25) we obtain . Substitution of 
this expression into Eq. (33) leads to the 
following equation 

2grGM g =

 

( )34
4

2

2

dc
gr

=δ

 
For 0rr = we have and equation above 
can be rewritten as follows 

0gg =

 

( )35
4

2

2
00

dc
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=δ

 
However, considering the symmetry of the 
gravitational lenses shown in Fig.3, it is easy 
to see that  Eq. (35) must be rewritten as 
follows 
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where d ′ and d ′′ are respectively, the 
distances of closest approach of the light ray 
with respect to the two sides of  the 
Aluminum ring (See Fig 3 (b)).   
          When the gravitational lenses are 
activated the value of  is amplified to 

, then Eq. (36) becomes 
0g

0
9 gχ
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Note that, for dd ′′=′ (light ray at the center 
of the Gravitational lens) Eq. (37) gives 

0=δ  ( null deflection). On the other hand, if 
dd ′′<′ we have 0>δ  (the light ray is 

gravitationally attracted to the inner edge of 
rectangular toroid). Under these conditions, 
when a light flux crosses the gravitational 
lens (nucleus of the rectangular toroid), it 
becomes divergent in respect to the central 
axis of the toroid (See Fig. 3(c)). If 

387



 7
dd ′′>′ then Eq. (37) shows that 0<δ  (the 

light ray is gravitationally repelled from the 
inner edge of rectangular toroid). In this case, 
when a light flux crosses the gravitational 
lens, it becomes convergent in respect to the 
central axis of the toroid (See Fig. 3(b)).   
          Substitution of the known values into 
Eq. (37) yields 
      

( )38111.0 ⎟
⎠
⎞

⎜
⎝
⎛

′′
−
′

≅
dd

δ  

 
          Note that the values of δ  can be easily 
controlled simply by controlling of the value 
of χ . Also note that the curvatures of the 
light rays are proportional to the distances 

and , similarly to the curvature of the 
light rays in the optical lenses. Then it is easy 
to see that these gravitational lenses can be 
very useful in building of telescopes, 
microscopes, and in concentrating solar light 
in order to convert solar energy into thermal 
energy. 

d ′ d ′′
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(c) 
 

Fig. 3 – Artificial Gravitational Lens. (a) Cross-section of the Artificial Gravitational Lens. (b)
Cross-section of a Convergent Gravitational Lens. The light rays are gravitationally repelled from 
the inner edge of toroid (c) Cross-section of a Divergent Gravitational Lens. The light rays are
gravitationally attracted to the inner edge of toroid.    
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In this paper we show that it is possible to produce gravitational blueshift and redshift at laboratory scale 
by means of a device that can strongly intensify the local gravitational potential. Thus, by using this 
device, it is possible to generate electromagnetic radiation of any frequency, from ELF radiation (f < 
10Hz) up to high energy gamma-rays. In this case, several uses, such as medical imaging, radiotherapy 
and radioisotope production for PET (positron emission tomography) scanning, could be realized. The 
device is smaller and less costly than conventional sources of gamma rays.  
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 1. Introduction 
 
          It is known that electromagnetic 
radiation is blueshifted when propagating 
from a region of weaker gravitational field to 
a region of stronger gravitational field. In this 
case the radiation is blueshifted because it 
gains energy during propagation. In the 
contrary case, the radiation is redshifted. This 
effect was predicted by Einstein’s Relativity 
Theory [1, 2] and was widely confirmed by 
several experiments [3, 4]. It was first 
confirmed in 1959 in the Pound and Rebka 
experiment [3].  
          Here we show that it is possible to 
produce gravitational blueshift and redshift at 
laboratory scale by means of a device that 
can strongly intensify the local gravitational 
potential* [5]. Thus, by using this device, it is 
possible to generate electromagnetic 
radiation of any frequency, from ELF 
radiation (f < 10Hz) up to high energy 
gamma-rays. In this case, several uses, such 
as in medical imaging, radiotherapy and 
radioisotope production for PET (positron 
emission tomography) scanning and others, 
could be devised. The device is smaller and 
less costly than conventional sources of 
gamma rays.  
         
                                           
* De Aquino, F. (2008) Process and Device for Controlling  
    the  Locally  the  Gravitational  Mass   and   the  Gravity  
    Acceleration, BR  Patent Number: PI0805046-5, July 31,  
    2008. 

 2. Theory 
 
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [5]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
           It has been shown that there is an 
additional effect - Gravitational Shielding 
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 2
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [6]. The effect extends beyond 
substance (gravitational shielding) , up to a 
certain distance from it  (along the central 
axis of gravitational shielding). This effect 
shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 

01 ig mm=χ  and  is the gravity 
acceleration before the gravitational 
shielding). Consequently, after a second 
gravitational shielding, the gravity will be 
given by

g

ggg
21122 χχχ == , where 

2
χ  is 

the value of the ratio 0ig mm for the second 
gravitational shielding. In a generalized way, 
we can write that after the nth gravitational 
shielding the gravity, , will be given by ng
 

( )3...
321

gg
nn χχχχ=

 
          This possibility shows that, by means 
of a battery of gravitational shieldings, we 
can strongly intensify the gravitational 
acceleration.   
          In order to measure the extension of 
the shielding effect, samples were placed 
above a superconducting disk with radius 

, which was producing a 
gravitational shielding. The effect has been 
detected up to a distance of about 3m from 
the disk (along the central axis of disk) [

mrD 1375.0=

7]. 
This means that the gravitational shielding 
effect extends, beyond the disk by 
approximately 20 times the disk radius.            
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
8]  
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If  ωεσ >> , fπω 2= , Eq. (4) reduces to 
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4 0 f
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σμ
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Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n
 

( )70

A
N

n
ρ

=

 
where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area mf SNS=  , 

where 2
4
1

mmS πφ=  is the cross section area of 
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 3
one atom. After these collisions, it carries out 

 with the other atoms (See Fig.2).   collisionsn
 
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the lamina.   

atom 
Sm 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS is 
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( )8ξ
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SnSnSnnNN

m
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=−+=+=
           

 
The power density, , of the radiation on the 
lamina can be expressed by 

D
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mf SN

P
S
PD ==

 
           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

 

( )101 N
Nn

n collisionsphotonstotal=

 
Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that 
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Since Eq. (8) gives ξSnN lcollisions = , we get 
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Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of P given by Eq. (9) into Eq. 
(13) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
         Now, considering that the lamina is 
inside an ELF electromagnetic field with 
E and B , then we can write that [9] 
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Substitution of Eq. (16) into Eq. (15) gives 
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In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (17), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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 According to Eq. (6) we have 
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Substitution of Eq. (19) into Eq. (18) gives  
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Note that tEE m ωsin= .The average value 
for 2E  is equal to 2

2
1

mE  because E  varies 
sinusoidaly (   is the maximum value 

for
mE

E ). On the other hand, 2mrms EE = . 
Consequently we can change 4E  by , 
and the equation above can be rewritten as 
follows 
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          Now consider the Gravitational Shift 
Device shown in Fig.3.   
          Inside the device there is a dielectric 
tube ( 1≅rε ) with the following characteristics: 

mm60=α , 232 1083.24 mS −×== παα . 
Inside the tube there is an Aluminum sphere 
with 30mm radius and mass 

kgM gs 30536.0= . The tube is filled with air 
at ambient temperature and 1atm. Thus, 
inside the tube, the air density is 

( )22.2.1 3−= mkgairρ
The number of atoms of air (Nitrogen) per 
unit of volume, , according to Eq.(7), is 
given by 

airn

 

( )23/1016.5 3250 matoms
A

N
n

N

air
air ×==

ρ

 

          The parallel metallic plates (p), 
shown in Fig.3 are subjected to different drop 
voltages. The two sets of plates (D), placed 
on the extremes of the tube, are subjected to 
( ) VV rmsD 2216.=  at Hzf 1= , while the central 

set of plates (A) is subjected to 
( ) VV rmsA 98191.= at Hzf 1= . Since mmd 98= , 

then the intensity of the electric field, which 
passes through the 36 cylindrical air laminas 
(each one with 5mm thickness) of the two 
sets (D), is  
 

( ) ( ) mVdVE rmsDrmsD /.53165==

 
and the intensity of the electric field, which 
passes through the 7 cylindrical air laminas 
of the central set (A), is given by  
 

( ) ( ) mVdVE rmsArmsA /. 3109591 ×==

 
          Note that the metallic rings (5mm 
thickness) are positioned in such way to 
block the electric field out of the cylindrical 
air laminas. The objective is to turn each one 
of these laminas into a Gravity Control Cells 
(GCC) [10]. Thus, the system shown in Fig. 
3 has 3 sets of GCC. Two with 18 GCC each,  
and one with 19 GCC. The two sets with 18 
GCC each are positioned at the extremes of 
the tube (D). They work as gravitational 
decelerator while the other set with 19 GCC 
(A) works as a gravitational accelerator, 
intensifying the gravity acceleration and the 
gravitational potential produced by the mass 

of the Aluminum sphere. According to 

Eq. (3) the gravity, after the GCC 
becomes 

gsM
th19

2
1

19
19 rGMg gsχ= , and the 

gravitational potential 1
19 rGM gsχϕ =  

where ( ) ( )lilg mm=χ  is given by Eq. (21) 
and mmr 351 =  is the distance between the 
center of the Aluminum sphere and the 
surface of the first GCC of the set (A).  
          The objective of the sets (D), with 18 
GCC each, is to reduce strongly the value of 
the external gravity along the axis of the 
tube. In this case, the value of the external 
gravity, , is reduced by the factor , extg extd g18χ
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 5
where 210−=dχ . For example, if the base 
BS of the system is positioned on the Earth 
surface, then  is reduced 

to and, after the set A, it is increased 
by . Since the system is designed for 

2/81.9 smgext =

extd g18χ
19χ

5.308−=χ , then the gravity acceleration on 
the sphere 
becomes , this 
value is much smaller than 

2121819 /104.2 smgextd
−×=χχ

282 /1026.2 smrGMg sgssphere
−×== .  

          The values of χ  and dχ , according to 
Eq. (21) are given by 

( ) ( )

( )

( ) ( )241106451121

1
4

121

49

2622
0

444264

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−+−=

−
rmsA

l

rmsAmmllr

E

fc

ESSnn

.

ρμ

φ
χ

α

 

( ) ( )

( )

( ) ( )251106451121

1
4

121

49

2622
0

444264

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−=

=
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−+−=

−
rmsD

l

rmsDmmllr
d

E

fc

ESSnn

.

ρμ

φ
χ

α

where ( ) 1≅= rrairrn με , since ( )ωεσ << †;   

, , 325 /1016.5 matomsnair ×= mm
101055.1 −×=φ

2202 1088.14 mS mm
−×== πφ  and Hzf 1= . 

Since  and 
, we get 

( ) mVE rmsA /. 3109591 ×=

( ) mVE rmsD /.53165=

  
( )265.308−=χ  

 
and 
 

( )2710 2−≅dχ
 
                                           
† The electrical conductivity of air, inside the 
dielectric tube, is equal to the electrical conductivity 
of Earth’s atmosphere near the land, whose average 
value is mSair /101 14−×≅σ [11]. 

          Then the gravitational acceleration 
after the 19th gravitational shielding of the 
set A (See Fig.3) ‡ is  
 

( )282
1

19
1

19
19 rGMgg gsχχ ==

 
and the gravitational potential is 
    

( )291
19

1
19 rGM gsχϕχϕ ==

 
Thus, if photons with frequency  are 
emitted from a point 0 near the Earth’s 
surface, where the gravitational potential is 

0f

⊕⊕−≅ rGM0ϕ  (See photons source in 
Fig.3), and these photons pass through the 
region in front of the 19th gravitational 
shielding, where the gravitational potential is 
increased to the value expressed by Eq. (29) 
then the frequency of the photons in this 
region, according to Einstein’s relativity 
theory, becomes , wherefff Δ+= 0 fΔ is 
given by 
  

( )302
1

19

02
0

c
rGMrGM

f
c

f gs ⊕⊕+−
=

−
=Δ

χϕϕ

 
If 0<χ , then  and  019 <χ

0>Δf (blueshift). Note that, if the number 
of Gravitational Shieldings in the set A is 

odd (
n

,...7,5,3,1=n ) then the result is 
0>Δf (blueshift). But, if  is even 

(
n

,...8,6,4,2=n ) and ⊕⊕> rMrMgs
n

1χ  then 
the result is 0<Δf (redshift). Note that to 
reduce  down to  it is 
necessary that . This 
precision is not easy to be obtained in 
practice. On the other hand, if for example,  

Hzf 14
0 10= Hzf 1110≅

Hzf 1410999.0 ×−=Δ

                                           
‡ The gravitational shielding effect extends beyond the 
gravitational shielding by approximately 20 times its 
radius (along the central axis of the gravitational 
shielding). [7] Here, this means that, in absence of the 
set D (bottom of the device), the gravitational 
shielding effect extends, beyond the 19thgravitational 
shielding, by approximately 20 (α/2) ≈ 600mm. 
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 Hzf 14

0 10=  and  then 
 i.e., the redshift is 

negligible.  However, the device can be 
useful to generate ELF radiation by redshift. 
For example, if 

Hzf 1010−=Δ

Hzfff 14
0 10≅Δ+=

GHzf 10 = ,  and 18=n
15278521.95=χ , then we obtain  ELF 

radiation with frequency . Radiation 
of any frequency can be generated by 
gravitational blueshift. For example, if 

 and  then 
. What means that a 

light beam with frequency  was 
converted into a gamma-ray beam with 
frequency . Similarly, if  
and 

Hzf 1≅

Hzf 14
0 10= Hzf 1810+=Δ

Hzfff 18
0 10≅Δ+=

Hz1410

Hz1810 MHzf 10 =
MHzf 9+=Δ , then , 

and so on. 
MHzfff 100 ≅Δ+=

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          Now, consider the device shown in 
Fig. 3, where 5.308−=χ , kgM gs 30536.0= , 

mmr 351 = . According to Eq. (30), it can 
produce a  given by fΔ

 
 
 
 
 

  

( )31106.3 22
2

1
19

Hz
c

rGM
f gs ×≅

−
≅Δ

χ

 

 
 
 
 Thus, we get 
  

( )32106.3 22
0 Hzfff ×≅Δ+=

 

 
 

What means that the device is able to convert 
any type of electromagnetic radiation            
(frequency ) into a gamma-ray beam with 
frequency . Thus, by controlling 
the value of 

 

   
0f

Hz22106.3 ×
χ  and , it is possible to 

generate radiation of any frequency.  
0f
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Fig. 3 – Schematic diagram of the Gravitational Shift Device (Blueshift and Redshift) – The device 
can generate electromagnetic radiation of any frequency, since ELF radiation (f < 10Hz) up to high energy gamma-rays.
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In the last decades, the existence of the Soul has been seriously considered by Quantum Physics. It has 
been frequently described as a body of unknown energy coupled to human body by means of a mutual 
interaction. The Quantum Physics shows that energy is quantized, i.e., it has discrete values that are 
defined as energy levels. Thus, along the life of a person, the energy of its soul is characterized by 
several quantum levels of energy. Here, we show by means of application of specific electromagnetic 
radiations on the human body, that it is possible to revert the energy of the soul to previous energy levels. 
This process can have several therapeutic applications.  
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 1. Introduction 
           
          Since long the Soul has remained an 
element of strongly consideration by 
Religion. Some authors claim that Religion is 
the science of the Soul [1]. Others claim that 
Soul and Religion are related to evolution. 
Sir Julian Huxley, a leading evolutionary 
biologist, the first Director-General of 
UNESCO and signatory to the Humanist 
Manifesto II, wrote:  “Human Soul and 
Religion are just the product of evolution” 
[2].  This show how important the Soul is for 
the Religion. Philosophy also realizes the 
importance of the Soul. Plato, drawing on the 
words of his teacher Socrates, considered the 
Soul the essence of a person, being that 
which decides how we behave. As bodies 
die, the Soul is continually reborn in 
subsequent bodies.  
          Nowadays, Quantum Physics and other 
branches of Science are seriously considering 
the existence of the Soul.  
          It has been frequently described as a 
body of unknown energy coupled to human 
body by means of a mutual interaction. This 
type of energy from the viewpoint of Physics 
has been considered as Imaginary Energy. 
The term imaginary are borrowed from 
Mathematics (real and imaginary numbers) [3]. 
          Quantum Physics shows that energy is 
quantized, i.e., that it has discrete values that 
are defined as discrete energy levels that 
correspond to all  positive  integer  values  of  

 
 
the quantum number ,  [n ( ),...3,2,1=n 4]. 
Thus, along the life of a person, the energy of 
its Soul is characterized by several quantum 
levels of energy. Here, we show that, by 
means of application of specific 
electromagnetic    radiations   on   the  human 
body (its Soul), it is possible to revert the 
energy of the Soul to previous energy levels. 
This process can have several therapeutic 
applications.  

2. Theory 

          From the quantization of gravity it 
follows that the imaginary gravitational mass 
mg (im) and the imaginary inertial mass mi0 (im) 
are correlated by means of the following 
factor [5]: 
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where ( ) imm iimi 03

2
0 −=  is the imaginary 

inertial mass at rest of the particle and 
( ) ( ) ( ) cnUicnUp rrimim ==Δ  is the variation 

in the particle’s imaginary kinetic 
momentum;  is the speed of light. Thus, Eq. 
(1) can be rewritten as follows 
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          When  is produced by the 
absorption of a photon with wavelength

pΔ
λ , 

i.e., , Eq. (2) becomes hfU =
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass (real)  and 0im rnλλ =mod .   
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
6]  
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If  ωεσ >> , fπω 2= , Eq. (4) reduces to 

( )5
4 0 f

n r
r πε

σμ
=  

Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  

        If an imaginary lamina with thickness 
equal toξ  contains  imaginary 
molecules/m

n
3, then the number of molecules 

per unit area is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  molecules. If it incides on the 
total area of the lamina, , then the total 
number of  molecules reached by the 
radiation is 

fS

ξfnSN = .  The number of 
molecules per unit volume, , is given by n
 

( )70

A
N

n
ρ

=

where  is 
the Avogadro’s number; 

kmolemoleculessN /1002.6 26
0 ×=

ρ  is the matter 
density of the lamina (in kg/m3) and A is the 
molar mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front molecules, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the molecule. Thus, the electromagnetic 
wave incides effectively on an area mf SNS=  , 

where 2
4
1

mmS πφ=  is the cross section area of 
one molecule. After these collisions, it 
carries out  with the other molecules 
(See Fig.2).   

collisionsn

 
 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the imaginary lamina.  
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Thus, the total number of collisions in the 
volume ξS is 
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 3
The power density, , of the radiation on the 
lamina can be expressed by 

D

( )9
mf SN

P
S
PD ==

           We can express the total mean number 
of collisions in each molecule, , by means 
of the following equation  

1n

( )101 N
Nn

n collisionsphotonstotal=

Since in each collision a momentum λh  is 
transferred to the molecule, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ , i.e., ( ) ( ) mod11 λλ hNnhnNncUn rr ==   
Therefore, in accordance with Eq. (2), we 
can write that 
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 Since Eq. (8) gives ξSnN lcollisions = , we get 
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Substitution of Eq. (12) into Eq. (11) yields 
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Substitution of given by Eq. (9) into Eq. 
(13) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (14) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
          The case in which the area is just 
the area of the cross-section of the 
lamina ( , we obtain from Eq. (15), 

considering that 

fS

)αS

( ) ( ) ξρ αSm lli =0 , the following 
expression 
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If the electrical conductivity of the lamina, 
( )lσ , is such that ( ) ωεσ >>l , then the value of 

λ is given by Eq. (6), i.e., 
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Substitution of Eq. (17) into Eq. (16) gives  
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          The Soul has been frequently described 
as a body of unknown energy coupled to 
human body by means of a mutual 
interaction. This type of energy from the 
viewpoint of Physics, has been considered as 
Imaginary Energy. The term imaginary is 
borrowed from Mathematics (real and 
imaginary numbers) [3]. As imaginary 
energy, the Soul can be now defined as an 
imaginary body, made of imaginary particles 
each one them described by imaginaries 
wavefunctions imψ , by similarity to the real 
bodies, which are made of real particles 
described in Quantum Mechanics by its real 
wavefunctionψ . The extension of the 
imaginary wavefunction to the relativistic 
form can be then made in a consistent way 
with the Lorentz transformations equations of 
the special theory of relativity [7, 8], 
similarly to the real wavefunction [4].  In 
addition, the Soul’s energy can be now 
expressed by the well-known Einstein’s 
energy expression ( )2mcE =  extended to the 
imaginary form, i.e., . 
Therefore, we can say that the Soul has an 
imaginary energy  where 

 is the imaginary gravitational mass of 
Soul, which according to Eq. (18), is 
correlated to imaginary inertial mass of Soul 
at rest, , by means of the following 
expression: 

( ) ( )
2cmE imSgimSg =

( ) ( )
2cmE imSgimSg =

( )imSgm

( )imSim 0

( ) ( )imSiimSgS mm 0=χ . This 
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 4
means that the value of  can be 
decreased and also made negative by means 
of absorption of energy of radiation incident 
upon the Soul (See Eq.18).  

( )imSgE

          As widely mentioned in the literature 
of Spiritualistic Philosophy, the Soul has 2 
parts: Perispirit and Spirit (See Fig.1). The 
Spirit is inside the human body (HB); the 
Perispirit is an involucre of the spirit, its 
boundaries coincide with the boundaries of 
the human body. The perispirit density 

( ) ( )( )realVm impeimpeipe == 0ρ  is equal to the 
density of the mean where the Soul is [9]. 
This occurs by the imaginary mass decrease 
or by the imaginary mass increase, resultant, 
respectively, from the emission or absorption 
of imaginary energy from the Universe. 
Thus, in the human body the perispirit density is 

3.1000 −≅= mkgHBpe ρρ
Therefore, according to Eq. (7), we can write 
that the density of molecules in the perispirit 
is given by 
 

( ) 328
0 .103.3 −×≅= mmoleculesANn pepe ρ

 
where . Out of the 
Earth’s atmosphere (outer space) the density 
of the perispirit is equal to the density of the 
spirit

kg/kmole182 == OHAA

( ) ( )( )realVm imsimsis == 0ρ .  In the outer 
space, the Earth's atmospheric pressure drops 
to about 3.2 × 10−7 atm [10]. Thus using the 
well-known Equation of State 
( ZTPM 0= )ρ , we can write the following 
correlation expression: 

( )

( ) atm
atm

spaceouterair

atmair
7

1

102.3
1

−×
=

ρ
ρ

This means that the density of spirit is given by 

( ) ( )
37 .108.3 −−×=

===

mkg
spaceouterairspaceouterpes ρρρ

Thus, inside the human body the perispirit 
density is and the 
spirit density is . Since 
the Perispirit is just an involucre of the spirit, 
we can assume that 

3.1000 −≅= mkgHBpe ρρ
37 .108.3 −−×= mkgsρ

sS ρρ ≅ .  

          The gravitational mass of the 
Soul, , is given by the sum of the 
spirit’s gravitational mass with the 
perispirit’s gravitational mass, i.e.,  

( )imSgm

( ) ( ) ( )impegimsgimSg mmm +=
           As the perispirit is the unique part of 
the Soul with sufficient density to absorb 
measurable amounts of electromagnetic 
energy, we can neglect the contribution of 
the energy absorbed by the spirit in the 
calculation of the total energy absorbed by 
the Soul making . Under these 
conditions, we can write that the 
gravitational mass of the Soul, , is 
given by  

( ) 0=imsgm

( )imSgm

( ) ( ) ( ) ( ) ( )19
0

impegimpegimsgimSg mmmm =+=
321

By analogy, the expression of the inertial 
mass of the Soul,  can be written as 
follows 

( )imsim 0
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Based on Eq. (19) we can write that 
( ) ( )impepeimSS VV ρρ = , where  ( ) ( ) peimimpe xSV Δ= α ; 

pexΔ is the thickness of perispirit. Since 

sS ρρ ≅  and ( ) ( )imsimS VV ≅ , we can write that 

( ) ( ) ( )impepeimssimSS VVV ρρρ =≅ . In addition, we have 

( ) ( ) ( ) ( ) mmmSVSVSV HBHBimimsimimS 4.01.14.0 23 ≅≅=≅ αα . 
Thus, we can conclude that   
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Fig. 3 – Perispirit and Spirit. The Spirit is inside the 
human body; the Perispirit is an involucre of the spirit, its 
boundaries coincide with the boundaries of the human body. 
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 5
          The power density of radiation, , 
absorbed by the perispirit can be expressed 
by 

peD

( )DxD pepepe δΔ=  where peδ is length 
scale for total absorption of the radiation 
with frequency fπω 2= . As we know, if the 
electrical conductivity of the mean,σ , is 
such that ωεσ >> , where ε  is the 
permittivity of the mean, then δ  is given by  
[11]: 

( )22105.2 3 σδ f×=

 Therefore, we can write that 
( ) ( )23108 14 DfDxD pepepepe σδ −×≅Δ=

where  is the total power density of the 
incident radiation on the perispirit.  

D

          By dividing Eq. (19) by Eq. (20) we 
obtain 
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Thus, based on Eq. (18), we can write that 
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Further on, we will show that the electrical 
conductivity of perispirit is enormous (10 
trillion times greater than that of the metals), 
what shows that it contains a plasma. For the 
population of excited states for the elements 
in the plasma to be predominately caused by 
collisions with electrons and not by 
radioactive processes, it requires a minimal 
electron density to ensure these collisions. 
This minimal electron density is known as 
the McWhirter criterion and is defined as [12]: 
 

( ) (25106.1 318 2
1

ETNe Δ×≥ )
 
where EΔ  (in eV) is the largest gap between 
2 adjacent energy levels; T  (in K) is the 
plasma temperature, and  is in 
electrons/m

eN
3. 

          This condition is deduced for hydrogen 
and hydrogen-like atoms in an optically thin, 

stationary and homogenous plasma [13]. 
The largest gap for hydrogen is indeed 
between the ground state and the first excited 
energy state and corresponds to 4 eV. This is 
not always the case for other elements. The 
largest energy gap for oxygen does not 
include the ground state and is 10 eV.  In 
order to calculate the value of  for the 
perispirit at the human body, we must take 
these values: 

en

eVE 10=Δ , . The 
result is 

KT 300≅

 
( )26.103 322 −×≥ melectronsN e

 
As we have already shown 

. Thus, we can 
assume that 

328 .103.3 −×≅ mmoleculesnpe

 
328 .10 −≈ mionsN pe

 
         It is known that the electrical 
conductivity is proportional to both the 
concentration and the mobility of the ions 
and the free electrons, and is expressed by 

iiee nn μμσ +=
where  and  express respectively the 
concentrations 

en in
( )3mC  of electrons and 

atom-ions; eμ and iμ  are respectively the 
mobilities of the electrons and the ions.  
          In order to calculate the electrical 
conductivity of the perispirit, we first need to 
calculate the concentrations  and .  We 
start by calculating the value of , which is 
given by 

en in

in

 
39 /10 mCeNnn peei ≈==

 
This corresponds to the concentration level in 
the case of conducting materials. For these 
materials, at temperature of 300K, the 
mobilities eμ  and iμ  are of the order of 

[112110 −−− sVm 14]. Very high mobility has 
been found in several low-dimensional 
systems, such as two-dimensional electron 
gases (2DEG) ( ), [112300 −− sVm 15] carbon 
nanotubes ( ) [11210 −− sVm 16] and more 
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 6
recently, graphene ( )[11220 −− sVm 17]. It is 
known that the mobility dμ  is related to the 
drift velocity  by means of the following 
equation: 

dv

 
Ev dd μ=

 
where E  is the electric field. Thus, based on 
this equation, we can relate the mobility of 
free electrons of the Soul, eμ , with the 
typical mobility of conductors, 

, by means of the 
following expression: 

112110 −−−≈ sVmcondμ

 
( )

( )
( )27cond

condd

ped
e v

v
μμ =

 
where the typical drift velocity in conductors 
is  [( ) smv condd /10 4−≈ 18], and the drift 
velocity in perispirit is (since there 
are no collisions among the imaginary 
electrons).  Thus, we get  

( ) cv ped ≈

1121210 −−≈ sVmeμ
Consequently, we can write that the electrical 
conductivity of perispirit is given by 
 

( )28.10 121 −≈+= mSnn iieepe μμσ
 
By substitution of this value into Eq. (22), we 
get  
 

( )2910 7 fpe
−≅δ

 
By substitution of mSHB /1.0≈σ  
(conductivity of human body) into Eq. (22), 
we obtain 
 

( )30104 fHB ≅δ
 
          Substitution of the values of ,pen peσ , 

peρ , , ,(average “diameter” 

of the molecules),
peD mm

101055.1 −×=φ
2202 1088.14 mS mm

−×==πφ  
and  into Eq. (24), gives   21.1 mS ≅α
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In this expression, the minimum value of  
is limited by the uncertainty principle, i.e., 
by the amount of energy 

D

EΔ that can be 
detectable by our instruments. According to 
the uncertainty principle, . Thus, h≥ΔΔ tE

tE Δ≥Δ h → maxmin tE Δ=Δ h . Since we can write that  
2tStSED Δ≥ΔΔ= αα h → 2

maxmin tSD Δ= αh , 
we obtain αSED h2

minmin Δ= . Here, 
kTE =Δ min , because if , then the action 

of the incident radiation will be hidden by the 
action of the thermal radiation

kT<

( )kT . 
Consequently, we can write that 

αSTkD h22
min = . Therefore, for KT 300=  

and , we get 21.1 mS ≅α

 
27

min /105.1 mWD −×≅
.  
          Based on Eq.(31), we can write that the 
Soul imaginary energy can 
be expressed by 
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2cmE imSgimSg =
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This energy varies along the time, having a 
minimum value at the beginning of life and a 
maximum value, , in a specific 
instant of the life of the person. After this 
maximum value, the energy decreases 
progressively down to the instant of the death 
of the person. This means that the average 
variation of this energy along the time can be 
expressed by the well-known bell curve 
(probability curve [

( )
2max cm imSg

19]), in the following form 
 

( ) ( ) ( )33
22242max2 tb

imSgimSg ecmcm π−=
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where  is a time-constant to be defined. 
Since 

b
( ) ( )imSiimSg mm 0χ=  and  

Eq. (33) can be rewritten as follows 
( ) ( )

max
0

max
imSiSg mm χ=

 
( ) ( ) ( )34

2224max
00

tb
SiSi emm π−=

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig.4 - The variation of the gravitational mass of
the Soul (Soul energy mg(S)c2) along the life of a 
person, and Quantum Reversal from the current
energy level to a previous energy level.  

( )
max

Sgm  

( )
a

Sgm  

ttR ta 

( )
0

Sgm  

( )
R

Sgm  

( )Sgm  

 
Making (current time in the life of the 
person), and after (reversal time

att =

Rtt = *, see 
Fig.4) into Eq. (34), we obtain the following 
expressions  
 

( ) ( ) ( )35
2224max

00
atb

Si
a

Si emm π−=
and 

( ) ( ) ( )36
2224max

00
Rtb

Si
R

Si emm π−=
 
By dividing Eq.(35) by Eq. (36), we get 
 

( ) ( )
( ) ( )37

22224
00

Ra ttbR
Si

a
Si emm −−= π

 
Positive values of the Soul energy express 
the progress of the energy levels and 
obviously, a given positive value cannot to 
cause reversion. Thus, in order to occur the 
reversion it is necessary that 0<Sχ , When 
                                           
* This is not a return in time. It is only return to energy 
level that the Soul had at a specific time of its life. 

this occurs, the energy of the Soul 
( ) becomes  positive 
and returns to the corresponding value 
(

( ) ( )
2

0
2 cmcm a

imSiS
a

imSg χ=

( ) ( )
2

0
2

0 cmcm a
imSiS

R
imSi χ= ). Thus, we can write 

that ( ) ( )
a

SiS
R

Si mm 00 χ= . Substitution of this 
expression into Eq. (37) gives 
 

( ) ( )
( ) ( )38

22224
00

Ra ttba
SiS

a
Si emm −−= πχ

or 
( ) ( )39

22224 Ra ttb
S e −= πχ  

Note that the time-constant must be a very 
big number, because the values of  

2−b
( )22

Ra tte −  are 
enormous in the case of 0<< ta < 3.1 x 109s 
(100years). Thus, if the value of is not 
very big then the values of

2−b
Sχ  lose their 

meaning. A very big number related to the 
time is, certainly, the age of the Universe. 
Thus, we will define  the time-constant as 
follows 

2−b

 
Universeofagecurrentsb =×=− 172 1026.4

 
For example, if a person is exactly 62 years 
old ( ), and wants to revert 
its Soul energy to the energy that it had at 5 
years ago (57 years old, ), 
then the value of 

sta
910928.1 ×=

stR
910774.1 ×=

Sχ , according Eq.(39), 
must be given by 

( ) ( )40109.1 2232.514 2222

×≅≅= − ee Ra ttb
S

πχ
          Equation (31) shows that, in order to 
obtain , is necessary to apply 
on the Soul (body) an electromagnetic 
radiation with frequency f and power density 
D, given by 

22109.1 ×−=Sχ

( )41300 fD ≅
Maximum Permissible Exposure (MPE) 
levels have been established by ANSI Z136.1 
[20] for various laser wavelengths and 
exposure durations. The MPE is the level of 
laser radiation to which a person may be 
exposed without hazardous effect or adverse 
biological changes in the eye or skin. This 
limit is ~1000 W/m2. Here, considering this 
limit, we can conclude that, according to Eq. 
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(41), the maximum value for the frequency is 
about 3.3Hz.   
          Now, we can verify the effect of the 
ELF radiation upon the gravitational mass of 
the human body. By substitution of 

, peHB nn = peHB ρρ = , mSHB /1.0~σ , 

, mm
101055.1 −×=φ 2202 1088.14 mS mm

−×==πφ  
and   into Eq. (18) we obtain   21.1 mS ≅α

( )42110~121 3

223

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

f
DHBHB

HB
σχ  

The expression of can be obtained from 
the following relation 

HBD

( )43
HB

pe

pe

HB

D
D

δ
δ

=  

where DfD pepe σ14108 −×≅  (Eq. 23). 
Thus, Eq. (43) can be  rewritten as follows 

( )4410 14 DfD HB
−≅  

Substitution of this equation into Eq. (42), gives 

( )451
10~

121 2

26

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−+−=

−

f
D

HBχ

Substitution of Eq. (41) into (45) yields 
9.0>HBχ . This corresponds to a weight 

decrease of less than 10%, which shows that, 
here, in the case of fD 300≅ , the effect of 
the ELF radiation upon the gravitational 
mass of the human body is negligible. 
          Quantum Physics shows that the 
energy is quantized, i.e., it has discrete values 
that are defined as discrete energy levels that 
correspond to all positive integer values of 
the quantum number n , . Thus, 
along the life of a person, the energy of its 
Soul is characterized by several quantum 
levels of energy. Then, we can say that, when 
occurs a reversal of soul energy, it carries out 
a quantum reversal to a previous level of 
energy.  

( ),...3,2,1=n

          Any action once performed leaves an 
impression on the Soul (its energy). Thus, 
each energy level of a Soul expresses, at the 
corresponding moment, the human being in 
its totality. This means, for example, that our 
current human shape results from the current 
energy level (spectrum) of our Soul. Imagine 

that a person break a leg when it is 50 years 
old.  If he is subjected to an electromagnetic 
radiation flux with HzatmWD 1/300 2≈ , 
then its Soul carries out a quantum reversal 
to the energy level that he had 5 years ago. 
At this energy level the leg was not broken in 
the human body. Consequently, we can 
expect that the broken part disappears, and 
the leg returns to the form that it had in this 
energy level. By means of this process it 
seems possible the immediate cure of any 
wound, any kind of disease, and also the 
resuscitation of  persons who have died some 
seconds ago (before the spirit leaves the 
human body). 
          It is known that the brain is able to 
generate electromagnetic waves with 
frequencies smaller than 100HZ. The 
brainwaves of lowest frequencies are the 
Delta waves. Delta waves are defined as 
having a frequency between 0.5 and 2 hertz. 
They are the highest amplitude brainwaves. 
In adults they are radiated from their 
forehead [21]. Also, it is known that the total 
electromagnetic power (all the frequencies) 
generated by the brain can reach up to 25Wor 
more [22]. This means that at a distance of 
1m from the brain a maximum power density 
is about 2W/m2.  Substitution of this value 
and Hzf 1= into Eq. (31) gives 

( )4610265.1 20×−=Sχ
Comparing with Eq. (40), yields 

( ) ( )4710265.1 20286.464 2222

×≅≅= − ee Ra ttb
S

πχ
 whence we obtain 

( )4810994.4 172 ×−= aR tt
For , we obtain yearssta 6210928.1 9 =×=

( )495810794.1 9 yearsstR ≅×≅
This means a return of approximately 4 years 
in the Soul energy level. Note that, while it is 
necessary 2W/m2 at 1Hz to return 4 years, it 
is necessary 300W/m2 at 1Hz to return 5 
years.  
       However, only a small part of the 25W is 
due to the delta waves. This means that the 
return is yet smaller. It obvious that  the 
power densities of the delta waves radiated 
from the brains vary of persons for persons. 
Possibly, for most the persons the power 
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densities of delta waves radiated from its 
brains  are negligible (smaller than the 
critical value ). Since 
we can relate the radiation density, , with 
the intensity of the electric field, 

27
min /105.1 mWD −×≅

D
E , by 

means of the following expression 
cEnD r 0

2 2μ=  [23], then, considering that 
the value of electric field in the forehead of a 
person (when emitting delta waves) is 

rVE = , where V  is the local electric 
potential (for ordinary persons VV μ150≈  
[24]), and r  is the radius of the sphere with 
the same volume of the brain , 
then we can write that 

( )mr 1.0≈

min
29

2
0

2

0

2

/10
22

DmW
cr

V
c

E
D <<≈== −

μμ
This shows why the ordinary persons cannot 
to produce immediate cures. Equation above 
shows that to produce  is necessary 
that  (approximately 10 times 
greater than that of ordinary persons). 

minDD >
mVV 1>

        Note that, if , 
and we want to return 1 year, then for 1Hz 
the necessary value of 

yearssta 610866.1 8 =×=

Sχ , according to Eq. 
(39) is 986.0eS =χ → 68.2−=Sχ . Thus, 
according to Eq. (31) the value of  is 

. However, as we have 
already seen, the value of  is limited to 

D
220 /104.8 mW−×

D
27

min /105.1 mWD −×≅ . This means that the 
return of 1 year, in the case what 

, is impossible. Also, 
note that for 

yearssta 610866.1 8 =×=

minDD ≥  the values of  
become imaginaries. What means that it is 
impossible to return the soul energy of a 
child with 6 years old. In general, it is 
impossible to return the soul energy of any 
person with 

Rt

224ln bt Sa πχ< .  

          Since  and 23
max /10 mWD ≅ Hzf 1.0min≅ , 

we obtain from Eqs. (31) and (39) the 
following expression:  

( )5010914.5 172max ×−= aR tt

 For , we get yearssta 6210928.1 9 =×=

yearsstR 8.5610768.1 9max ≅×= . This means a 
maximum return of ~ 5.2 years in the soul 

energy level.  For 
, Eq. (50) gives yearssta 3010330.9 8 =×=

yearsstR 1710282.5 8max ≅×= . Therefore, a return 
of approximately 13 years, in the soul energy 
level. Note that, the maximum return possible, 

, occurs for .   years8.13~ yearsta 29≅

  
Fig. 5 – The immediate Cure or Resuscitation. 
Delta waves are defined as having a frequency 
between 0.5 and 2 hertz. They are the highest 
amplitude brainwaves. In adults they are radiated 
from their forehead.  

Delta waves 

 
              The building of ELF transmitters is 
very difficult because the length of the 
antenna is enormous. In the case of 1Hz the 
antenna length must be of the order of 
100.000km. However, by using the process 
of gravitational redshift at laboratory scale, 
shown in a previous paper [25] it is possible 
for example, to reduce frequencies 

GHzf 1≅  down to ~1Hz. In order to 
produce a power density at 
~1Hz, by the mentioned redshift process, it is 
necessary an initial flux with  
at ~1GHz, what corresponds to the minimum 
frequency band of MASERS. These devices 
were invented before the laser, but have 
languished in obscurity because they required 
high magnetic fields and difficult cooling 
schemes. Hydrogen masers oscillate at a 
frequency at around 1.42GHZ and have a 
typical power of ~ 10

26 /10 mWD −≅

23 /10 mWD ≅

-13W [26]. They are 
very complex and expensive devices. 
          Recently, it was discovered a room-
temperature solid-state maser, which 
oscillates at frequency of 1.45GHZ. 
Basically, it is a simple crystal called p-
terphenyl. This new device is very simple to 
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build and operate, and removes totally the 
masers’ complexity. When configured as an 
oscillator, this solid-state maser’s measured 
output power density of around 1mW/mm2 ≅ 
1000W/m2 (approximately 100 million times 
greater than that of an atomic hydrogen 
maser) [27].   
  
 
 
 
 
 
 
 
 
 
 
 
                                                                    
 
 
 
 
 
 
 
Fig. 6 – Schematic diagram of a system, using solid-
state masers, to produce an ELF radiation flux with 10-6

W/m2 at 1.45Hz.  

106 masers each one with 10-3 W/mm2at 1.45GHz
 10m x 10m

10 W/m2 at 1.45GHz

1000 W/m2 at 1.45GHz

10-6 W/m2 at 1.45Hz

Deflection System 

Redshift  System 

            Considering that each one of these 
masers radiates 1mW/mm2, then it is 
necessary a set of 106 masers placed inside 
an area of 10mx10m (See Fig.6), and after 
concentrated into an area of 1m2 (by means 
of the process of deflection of 
electromagnetic waves at laboratory scale 
[28]), in order to obtain a flux of 103W/m2 at 
1.45 GHz, which is posteriorly redshifted to a 
flux of 10-6W/m2 at 1.45Hz 
( )27

min /105.1 mWD −×≅ . Substitution of these 
values into Eq. (31) gives . By 
substitution of this value into Eq. (39), we get 

13104×−≅Sχ

( )51103 172 ×−= aR tt
This equation shows that the system will only 
be useful to produce short returns in the soul 
energy of persons with .  
Similar systems with higher power densities 
can provide higher returns, for persons with 

.  

yearsta 18>

yearsta 18>>
          Probably all  human brains are able to 
generate delta waves. But, only few brains 
can generate fluxes of this kind of radiation 
with the necessary power density to return 

the energy of the Soul to a previous 
energy level, sufficient to carry out the 
immediate cure of any wound, any kind of 
disease, or the resuscitation of persons. The 
history shows the existence of several 
persons who have realized immediate cures, 
and someone that has carried out even 
resuscitations. Among them, the most known 
is Jesus of Nazareth.  
        As we have already shown, the ordinary 
persons usually are not able to produce fluxes 
of delta waves with power densities 
sufficient to carry out immediate cures 
( ). Also, we have 
shown that, in order to carry out these cures 
is necessary power densities about 100 times 
more intense then those produced by the 
ordinary persons

27
min /105.1 mWDD −×≅>

( )29 /10 mWD −≈ . In 
addition, it is very rare to remain conscious 
during the emission of delta waves. Thus, the 
persons who, at conscious state, are able to 
radiate fluxes of delta waves with power 
densities 100 times more high than those 
produced by the ordinary persons - which 
just radiate delta waves at sleep state -  are 
really extraordinary persons.      
          What is necessary  for the brain of a 
person  acquire this capacity? A special diet? 
Specific physical exercises? Or the persons 
only acquire this capacity by means of the 
evolution? That is, all persons have this 
capacity on a latent stage, but it is only 
awakened at a specific evolution level.  
          Recently, it was proved that the state 
of mature cells, with a specific disease, can 
be reverted to a previous state (pluripotent 
stem cell state), where the cells become 
healthy† [29,30]. This is in agreement with 
the process of quantum reversal of the soul 
energy, proposed in this work, which shows 
that it is possible to revert the current state of 
a human body to a healthy previous state.  
          This matter is unprecedented in the 
literature. It is necessary more than one paper 
to deepen it. We will return to this matter in a 
future work. 
 
                                           
† This work, initiated by Gurdon (1962) and concluded by   
Yamanaka (2006), has been awarded with the 2012 Nobel 
Prize in Medicine.   
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It is shown that, under certain circumstances, the sunlight incident on Earth, or on a planet in similar conditions, can 
become negative the gravitational mass of water droplet clouds.  Then, by means of gravitational repulsion, the 
clouds are ejected from the atmosphere of the planet, stopping the hydrologic cycle. Thus, the water evaporated from 
the planet will be progressively ejected to outerspace together with the air contained in the clouds. If the 
phenomenon to persist during a long time, then the water of rivers, lakes and oceans will disappear totally from the 
planet, and also its atmosphere will become rarefied.  
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1. Introduction 
 
          A cloud, in Earth’s atmosphere, is 
made up of liquid water droplets, if it is very 
cold, they turn into ice crystals [1]. The 
droplets are so small and light that they can 
float in the air.  
          Here we show that, under certain 
circumstances, the sunlight incident on the 
planet can become negative the gravitational 
mass of water droplet clouds. According to 
Newton’s gravitation law, the force between 
the Earth and a particle with negative 
gravitational mass is repulsive. Then, by 
means of gravitational repulsion, the clouds 
are ejected from the atmosphere of the 
planet, stopping the hydrologic cycle. Thus, 
the water evaporated from the planet is 
progressively ejected to outerspace together 
with the air contained in the clouds. 
Consequently, if the phenomenon to persist 
during a long time, then the water of rivers, 
lakes and oceans will disappear totally from 
the planet, and also its atmosphere will 
become rarefied.  
 
2. Theory 
 
           The quantization of gravity shown that 
the gravitational mass mg and inertial mass 
mi are correlated by means of the following 
factor [2]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the  

0im
pΔ

 
 
particle’s kinetic momentum;  is the speed 
of light.   

c

          When pΔ  is produced by the 
absorption of a photon with wavelengthλ , it 
is expressed by λhp =Δ . In this case, Eq. 
(1) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass   0im .
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
3]  

( ) ( )311
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn

If  ωεσ >> f, π2ω = , Eq. (3) reduces to 

( )4
4 0 f

n r
r πε

σμ
=  

Thus, the wavelength of the incident 
radiation (See Fig . 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

 
 
          If a water droplet with thickness equal 
toξ  contains n  molecules/m3, then the 
number of molecules per area unit is ξn . 
Thus, if the electromagnetic radiation with 
frequency incides on an area  of the 
water droplet it reaches

f S
ξnS  molecules. If it 

incides on the total area of the water 
droplet, , then the total number of  
molecules reached by the radiation is 

fS

ξfnSN = .  The number of molecules per 
unit of volume, , is given by dn

( )70

A
N

nd

ρ
=

where  is 
the Avogadro’s number; 

kmolemoleculesN /1002.6 26
0 ×=

ρ  is the matter 
density of the water droplet (in kg/m3) and A 
is the molar mass. In the case of water 
droplet ( )13 .18,/1000 −== kmolekgAmkgρ  
the result is  
 

( )8/103.3 328 mmoleculesnd ×=
 
          The total number of photons inciding 
on the water droplet is 2hfPn photonstotal = , 
where P  is the power of the radiation flux 
incident on the water droplet.  
          When an electromagnetic wave incides 
on a water droplet, it strikes on  front 
water molecules, where

fN
( ) mfdf SnN φ≅ , mφ is the  

“diameter” of the water molecule. Thus, the 
electromagnetic wave incides effectively on an 
area mf SNS = , where 2

4
1

mmS πφ= is the cross 

section area of one water molecule. After these 
collisions, it carries out  with the 
other molecules (See Fig.3).   

collisionsn

   
 
  
 
 
 
 
 
 
 
Fig. 3 – Collisions inside the water droplet.   
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Thus, the total number of collisions in the 
volume ξS is 

( )
( )9ξ

φξφ
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SnSnSnnNN

d

mddmdcollisionsfcollisions

=

=−+=+=
           

The power density, , of the radiation on the 
water droplet can be expressed by 

D

( )10
mf SN

P
S
PD ==

           We can express the total mean number 
of collisions in each water droplet, , by 
means of the following equation   

1n

( )111 N
Nn

n collisionsphotonstotal=

Since in each collision a momentum λh  is 
transferred to the molecule, then the total 
momentum transferred to the water droplet 
will be ( ) λhNnp 1=Δ . Therefore, in 
accordance with Eq. (1), we can write that  
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Since Eq. (9) gives ξSnN dcollisions = , we get 
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( )20100.54 2132 mrS dd

−×== π
The “diameter” of a water molecule is 

. Thus, we get mm
10102 −×≅φ

mS mm
202

4
1 103 −×≅= πφ . 

Substitution of Eq. (13) into Eq. (12) yields 
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Substitution of P given by Eq. (10) into Eq. 
(14) gives 

          An important electrical characteristic 
of clouds is that the electrical conductivity of 
the air inside them is less than in the free 
atmosphere, due to the capture of ions by the 
water droplets. Considering that the number 
of molecules per cubic meter of air is 

325
20 .105.2 −×≅≅ mmoleculesANn Nairair ρ , 

then the total charge of the ions captured by 
the water droplets should be of the order of 

. This means that, the ions 
concentration in a cloud of water droplets is 
of the order of the ions concentration in 
metallic conductors ( ).   
Thus, we can assume that the electrical 
conductivity of the clouds should be of the 
order of the conductivity of the 
metals

36 .10 −≅ mCenair

376 .1010 −− mC

( )17 .10~ −mS . By substitution of the 
obtained values into Eq. (18), we get   
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Substitution of ( ) mfdf SnN φ≅  and mf SNS =   
into Eq. (15) results 
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where ( ) ξρρ dddddi SVm ==0 . Thus, Eq. (16) 
reduces to 
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Making modλλ = , where modλ is given by Eq. 
(5), we get 
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Since ( ) ( )diddg mm χ= , we can conclude, 
according to Eq. (19), that the gravitational 
mass of the droplet becomes negative when 

25.1104 3238 >× fD , i.e., when 

The area  is the total surface area of the 
water droplets, which can be obtained by 
multiplying the specific surface area (SSA) 
of the water droplet (which is given by 

fS

kgmrVASSA ddddd /3003 2=== ρρ ) by the 
total mass of the water droplets ( ( ) dddTdi NVm ρ=0 ); 

 [38 /101 mdropletsNd ×≅ 4]. Assuming that 
the water droplet cloud is composed of 
monodisperse particles with mμ2.0  radius 
( )mrd

7102 −×= , we get 

( )20105 2
3

20 fD −×>
 
In the case of Earth, the actual average valor 
of  due to the sunlight, is 

[
D

2
0 .495 −= mWD 5]*.  

 
                                           
* The solar constant is equal to approximately 
1,368 W/m2 at a distance of one astronomical unit 
(AU) from the Sun (that is, on or near Earth) [6]. 
Sunlight on the surface of Earth is attenuated by the 
Earth's atmosphere so that the power that arrives at the 
surface is closer to 1,000 W/m2 in clear conditions 
when the Sun is near the zenith [7]. However, the 
average value is [

 
( ) ( )184 2

ddddf NrVSSAS πρ ==
 
The area is the surface area of one water 
droplet, which is given by 

dS

2
0 .495 −= mWD 5].    
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Fig.1 – Total Solar Irradiance. Image credit: Claus Fröhlich. The description of the procedures used to 
construct the composite from the original data shown in Figure 1 (upper panel) can be found in Fröhlich 
and Lean [8]; Fröhlich [9].   
 
Based on Stefan-Boltzmann law, we can 
write that  and ; 

 is the Stefan-
Boltzmann constant .Thus, it follows that 

4
00 TD σ= 4TD σ=

428 .1067.5 −−−×= KmWσ
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D
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Substitution of Eq. (21) into Eq. (20) yields 

( )22103 8
3

6

0

f
T
T −×>

The Wien's displacement law is given by 
bT =maxλ  where maxλ  is the peak 

wavelength, T is the absolute temperature, 
and b is the Wien's displacement constant, 
equal to 2.8977685(51) ×10−3 m·K. Based on 
this equation, we can write that 

( ) TT00maxmax =λλ  or as function of frequency: 

( ) ( )230

max

0max

T
T

f
f

=

Making in Eq. (22) and comparing 
with Eq. (23), we get 

maxff =

( ) ( )24105.1 5
3

0max
9

0

f
T
T −×>

Since  (current value 
for sunlight) then Eq. (24) shows that, when  

( ) Hzf 14
0max 105.5 ×=

( )2505.1 0TT >
 

(  is the current value of T ) the gravitational 
masses of the water droplets become 
negative.  

0T

          It is known that, the solar “constant” 
can fluctuate by ~0.1% over days and weeks 
as sunspots grow and dissipate. The solar 
“constant” also drifts by 0.2% to 0.6% over 
many centuries. Note that the Gravitational 
Ejection of Earth’s Clouds starts when the 
Sun’s temperature is increased by 5% in 
average † ‡ . Under these circumstances, 
according to Newton’s gravitation law, the 
force between the Earth and the water 
droplets (negative gravitational mass) 
becomes repulsive. Then, by means of 
gravitational repulsion, the clouds will be 
ejected from the atmosphere of the planet, 
stopping the hydrologic cycle. Thus, the 
water evaporated from the planet will be 
                                           
† According to the Wien's displacement law, an 
increasing of 5% in the Sun temperature produces a 
decreasing of 5% in the peak wavelength ( maxλ ). This 
means that the peak of the solar spectrum is shifted to 
blue light. In this way, the sunlight becomes colder.  
‡ After some millions of years, the stars’ internal 
structures begin to have essential changes, such as 
variations (increases or decreases) in size, temperature 
and luminosity. When this occurs, the star leaves the 
main sequence, and begins a displacement through the 
HR diagram. Significant increases in temperature can 
then occur during this period.  
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 5
progressively ejected to outerspace together 
with the air contained in the clouds.           
          Note that the effect will be negligible 
if the phenomenon to persist for only some 
days. However, if the phenomenon to persist 
for some years, then most of animals will be 
dead. If it persists for some centuries, then 
the water of rivers, lakes and oceans will 
disappear totally from the planet, and its 
atmosphere will become rarefied. 
          This phenomenon can have occurred 
in Mars a long time ago, and explains the 
cause of the rivers, lakes and oceans dry 
found in Mars [10, 11]. Note that this 
phenomenon can also occur at any moment 
on Earth. In this case, there is no salvation to 
mankind, except if it will be transferred to 
another planet with an ecosystem similar to 
the current Earth’s ecosystem. Only 
Gravitational Spacecrafts [12] are able to 
carry out this transport.  
 
Warning: 
 
          The IPCC - Intergovernmental Panel 
on Climate Change announced on 
September, 26 2013 a new report showing 
that the global mean surface temperatures 
can increase up to 4.8°C by 2100. If  is the 
current global mean surface temperature, 
then an increasing of on , will produce 
an increasing of 5% on the current global 
mean surface temperature if 

0t

otΔ 0t

( ) 05.1000 =Δ+ ttt , whence we obtain 
. The global mean surface 00 05.0 tt =Δ

temperature of Earth was defined as 15°C in 
1994 by Hartmann [13]. Thus, we get 

. This means that, when the 
increasing on the current global mean surface 
temperature reaches , in respect to 
the value of   in 1994, the Gravitational 
Ejection of Earth’s Clouds starts. 

Ct °=Δ 75.00

C°75.0~
0t

According 
to the IPCC report the total increase between 
the average of the 2003–2012 period is 0.78 
[0.72 to 0.85] °C. Thus, we can conclude that 
the phenomenon might already have started.  
Consequently, clouds are already being 
ejected from Earth’s atmosphere. This means 
that water is being progressively ejected to 

outerspace together with the air contained 
in the clouds.  If the phenomenon to persist 
for some decades the effects will be 
catastrophic for mankind. 
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Two gravitational effects related to rotating masses are described. The first is the decreasing of the gravitational mass 
when the rotational kinetic energy is increased. In the case of ferromagnetic materials, the effect is strongly increased 
and the gravitational mass can even become negative. The second is the gravitational shielding effect produced by the 
decreasing of the gravitational mass of the rotating mass.  
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.    
1. Introduction 
 
        In 1918, H. Thirring [1] showed that a 
rotating mass shell has a weak dragging 
effect on the inertial frames within it. In 
today’s literature these results are known as 
Lense-Thirring effects.  
        Recently, the Lense-Thirring effect has 
received new interest because it becomes 
now possible to directly measure this tiny 
effect [2]. In the years 1959-1960 it was 
discovered by G. E. Pugh [3] and Leonard 
Schiff [4,5] that the mentioned dragging 
phenomenon leads to another effect - called 
the Schiff effect -  which might be suited for 
experimental confirmation: The rotation axis 
of a gyroscope, inside a satellite orbiting the 
Earth, in a height of 650 km, suffers a 
precession of 42 milliarcseconds per year, 
due to the Earth’s rotation [6].  
          Here, we show new gravitational 
effects related to rotating gravitational 
masses, including superconducting masses. 
 
2. Theory 
 
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [7]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

 
 
          That equation shows that only for 

0=Δp the gravitational mass is equal to the 
inertial mass.  
      In general, the momentum variation pΔ  
is expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy by the particle.  
          In this case pΔ  can be obtained as 
follows: It is known that the radiation 
pressure, , upon an area  of a 
volume 

dP dxdydA =
dxdydzd =V  of a particle (the 

incident radiation normal to the surface ) 
is equal to the energy  absorbed (or 
emitted) per unit volume 

dA
dU
( )VddU .i.e.,  

( )2
dAdz
dU

dxdydz
dU

d
dUdP ===
V

Substitution of vdtdz =  ( v  is the speed of 
radiation) into the equation above gives 

( ) ( )3
v

dD
v
dAdtdU

d
dUdP ===
V

Since   dFdPdA =  we can write: 

( )4
v

dUdFdt=

However we know that dtdpdF= , then 

( )5
v

dUdp =

 From this equation it follows that  
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where  is the index of refraction.  rn
         Substitution of Eq.(6) into Eq. (1) 
yields 
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          In the case of absorption of a single 
photon with wavelengthλ and frequency , 
Eq. (7) becomes 
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where cmh i00 =λ  is the De Broglie 
wavelength for the particle with rest inertial 
mass .   0im
          From Electrodynamics we know that 
when an electromagnetic wave with 
frequency and velocity  incides on a  
material  with relative  permittivity 

f c

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by  [

rn
8]   
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If  ωεσ >> f, πω 2= , Eq. (9) reduces to 
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Thus, the wavelength of the incident 
radiation (See Fig. 1) becomes 
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Fig. 1 – Modified Electromagnetic Wave. The 
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

v = c v = c/nr 

λ = c/f λmod = v/f = c/nr f

nr 

  
        If a lamina with thickness equal toξ  
contains  atoms/mn 3, then the number of 
atoms per area unit is ξn . Thus, if the 
electromagnetic radiation with frequency 

incides on an area  of the lamina it 
reaches
f S

ξnS  atoms. If it incides on the total 
area of the lamina, , then the total number 
of  atoms reached by the radiation is 

fS

ξfnSN = .  The number of atoms per unit of 
volume, , is given by n

( )120

A
N

n
ρ

=

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When an electromagnetic wave incides 
on the lamina, it strikes  front atoms, 
where

fN
( ) mff SnN φ≅  , mφ  is the “diameter” of 

the atom. Thus, the electromagnetic wave 
incides effectively on an area  , where mf SNS=

2
4
1

mmS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other atoms (See Fig.2).   

collisionsn

 
  
 
 
 
 
 
 
 
Fig. 2 – Collisions inside the lamina.   
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 3
Thus, the total number of collisions in the 
volume ξS is 

( )
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SnSnSnnNN
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mmlmlcollisionsfcollisions
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=−+=+=           

The power density, , of the radiation on the 
lamina can be expressed by 

D
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P
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PD ==

           We can express the total mean number 
of collisions in each atom, , by means of 
the following equation  

1n

( )151 N
Nn

n collisionsphotonstotal=

Since in each collision a momentum λh  is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (8), we can write that 
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 Since Eq. (13) gives ξSnN lcollisions = , we get 
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Substitution of Eq. (17) into Eq. (16) yields 
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Substitution of P given by Eq. (14) into Eq. 
(18) gives 
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Substitution of ( ) mflf SnN φ≅  and mf SNS =   
into Eq. (19) results 
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where ( ) ( ) ( )llli Vm ρ=0 .           

In the case in which the area is just the 
area of the cross-section of the lamina

fS
( )αS , 

we obtain from Eq. (20), considering that 
( ) ( ) ξρ αSm lli =0 , the following expression 
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If the electrical conductivity of the lamina, 
( )lσ , is such that ( ) ωεσ >>l , then Eq. (9) 

reduces to 

( )22
4 0 f

n r
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Substitution of Eq. (22) into Eq. (21) gives  
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          This is therefore the expression of 
correlation between gravitational mass and 
inertial mass in the particular case of incident 
radiation on ordinary matter (non-coherent 
matter) at rest.          
          If the body is also rotating, with an 
angular speed ω  around its central axis, then 
it acquires an additional energy equal to its 
rotational energy ( )2

2
1 ωIEk = .  Since this is 

an increase in the internal energy of the body, 
and this energy is basically electromagnetic, 
we can assume that , such as U , 
corresponds to an amount of electromagnetic 
energy absorbed by the body. Thus, we can 
consider  as an increase in the 
electromagnetic energy U  absorbed by the 
body. Consequently, in this case, we must 
replace U  in Eq. (7) for ( ) , i.e., 

kE

kE kEU =Δ

UU + Δ
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Note that the variable U  can refer to both the 
electromagnetic energy of a radiation as the 
electromagnetic energy of the 
electromagnetic field due to an electric 
current through the rotating gravitational 
mass.   
         Thus, Eq. (24) can be rewritten as 
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Note that  is not an amplitude of a wave such 
as ,  ( )

kE

mU ftUU m π2sin= . Therefore,  and kE
fπ2sin  are independent parameters. 

Consequently, there is no sense to talk about 
average value for fEk π2sin , such as in the case 

of ftUm π2sin , where the average value for  

is equal to 

2U
2

2
1

mU  because U  varies sinusoidaly 
( is the maximum value forU ).  mU
        Then, if U , the Eq. (25) reduces to km E<<
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For ωεσ >> , Eq.(9) shows that  and 
fcnr πμσ 42= . In this case, Eq. (26) gives 
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Note that the effect of the electromagnetic 
field applied upon the mass is highly relevant, 
because in the absence of this radiation the index 
of refraction, present in Eq. (26), becomes equal 
to 1. Under these circumstances, the possibility of 
reducing the gravitational mass is null. On the 
other hand, the equation above shows that, in 
practice, the decreasing of the gravitational mass 
can become relevant in the particular case of 
ferromagnetic materials subjected to 
electromagnetic fields with extremely low 
frequencies (ELF).  
          Figure 3 shows a schematic diagram of a 
Mumetal disk ( gaussatr 100000,105=μ ; 

) with radius 16 .101.2 −×= mSσ mR 10.0=  
( )2

02
1 RmI i=  rotating with an angular velocity 

( )rpmsrad 000,200~/1009.2 4×=ω . Thus, if an 
ELF radiation or an electrical current with 
extremely low frequency e.g.,  is 
applied on the Mumetal disk, then according to 
Eq.(27), the gravitational mass of the disk will 
oscillate between and 

Hzf 1.0=

0ig mm =

( )2896.0 0ig mm −≅                   
          It has been shown that there is an 
additional effect - Gravitational Shielding effect - 
produced by a substance whose gravitational 

mass was reduced or made negative [9]. The 
effect extends beyond substance (gravitational 
shielding) , up to a certain distance from it  
(along the central axis of gravitational shielding). 
This effect shows that in this region the gravity 
acceleration, , is reduced at the same 
proportion, i.e.,

1g
gg

11 χ=  where 01 ig mm=χ  
and  is the gravity acceleration before the 
gravitational shielding.  Here, according to 
Eq.(28), we have 

g

196.0 1 ≤≤− χ . Thus, the 
gravity acceleration above the Mumetal disk will 
vary in the range ggg ≤≤− 196.0  since the gravity 
before (below) the gravitational shielding is . g
          Let us now consider the case in which the 
rotating mass is a superconducting material.  
          The most famous characteristic of 
superconductivity is zero resistance. However, 
the superconductors are not the same as a perfect 
conductor. The observed surface resistance , , 
of most superconductors to alternating currents 
shows that the resistivity can be extremely small 
at the internal region close to the surface of the 
superconductor. The thickness of this region is 
known as London penetration depth, 

sR

Lλ [10]. 
According to BCS theory 

( )( )221 sLsR σσσλ +=  where σ  is the 

normal-state conductivity and sσ  is the 
conductivity of the mentioned region, which is 
given by [11]: 

( )29
2

1
2 fL

s λπμ
σ =

          It is important to note that Eq. (16) refers 
to the case of ordinary matter (non-coherent 
matter). In the case of superconductors the 
radiation is absorbed by the Cooper-pairs fluid 
(coherent part of the superconductors) and there 
is no scattering of the incident radiation. 
Consequently, (the total number of 
collisions). Therefore, in the case of 
superconductors Eq. (16) reduces to 
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 5
which is exactly the equation (7). Thus, we 
conclude that Eq. (7) is general for all types 
of matter (coherent and non-coherent). 
          Since ftUU m π2sin=  , the average 
value for  is equal to 2U 2

2
1

mU  because U  
varies sinusoidaly (   is the maximum 
value forU ). On the other hand, 

mU

2mrms UU = . Consequently we can 
change  by in the Eq. (7). 2U 2

rmsU
          Alternatively, we may put this 
equation as a function of the radiation power 
density, D rms, since vVDU rmsrms =  (See Eq. 
(3)). Thus, we obtain 
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where Vmi0=ρ .  
.          For ωεσ >> , Eq.(9) shows that  and 

fcnr πμσ 42= . In this case, equation above 
becomes 
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          Now consider a superconducting disk 
(YBCO) on the Earth’s atmosphere.  It is 
known that the Schumann resonances [12] 
are global electromagnetic resonances (a set 
of spectrum peaks in the extremely low 
frequency ELF), excited by lightning 
discharges in the spherical resonant cavity 
formed by the Earth’s surface and the inner 
edge of the ionosphere (60km from the 
Earth’s surface). The Earth–ionosphere 
waveguide behaves like a resonator at ELF 
frequencies and amplifies the spectral signals 
from lightning at the resonance frequencies. 
In the normal mode descriptions of 
Schumann resonances, the fundamental mode 

 is a standing wave in the Earth–
ionosphere cavity with a wavelength equal to 
the circumference of the Earth. This lowest-
frequency (and highest-intensity) mode of the 
Schumann resonance occurs at a frequency 

 [

( 1=n )

Hzf 83.71 = 13].    
          It was experimentally observed that 
ELF radiation escapes from the Earth–

ionosphere waveguide and reaches the Van 
Allen belts [14-17]. In the ionospheric 
spherical cavity, the ELF radiation power 
density, , is related to the energy density 
inside the cavity,W , by means of the well-
known expression: 

D

( )33
4

WcD =

where is the speed of light, and c
2

02
1 EW ε= . The electric field E , is given by 

( )34
4 2

0 ⊕

=
r

qE
πε

where Cq 000,500=  [16] and . 
Therefore, we get 

mr 610371.6 ×=⊕

( )35/1.4
,/104.5

,/7.110

2

38

mWD
mJW

mVE

rms ≅
×=

=
−

 In the case of YBCO nmL 140≅λ  [18,19]. 
Then, substitution of this value into Eq.(29) 
gives 

( )361012.8
2

1 12

2 ffL
s

×
==

πλ
μσ

The variableσ  in Eq. (32) is sσ , and the 
density of the YBCO is  
[

3.6300 −= mkgρ
20,21]. Thus, we can rewrite Eq. (32) as 

follows 
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Since the superconducting disk is inside the 
Earth’s atmosphere then it is subjected to 
Schumann resonances. Thus, the values of  
and  are given respectively by 

f

rmsD
Hzff 83.71 ==  and  (Eq. (35)). 

Therefore the value of 

2/1.4 mWDm =

χ  given by Eq. (37) 
is 
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Since the weight of the disk is gmi0χ  then 

 is the decrease 
in the weight of the disk. Therefore the disk 
0.05% of its weight (without any rotation). 
Due to the Gravitational Shielding effect, 
these variations are the same for a sample 
above the disk . 

gmgmgm iii 0
4

00 105 −×=− χ
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          When the disk acquires an angular 
velocity ω , then the additional value aχ , 
due to the rotation, can be obtained making 

0=mU  in Eq.(25), i.e.,  
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In the Podkletnov experiment, the YBCO 
disk is a rectangular toroid with radius 

, mmRouter 275= mmRinner 80= ,  10 mm-thickness, 
with an angular velocity srad /6.523=ω  
(5,000 rpm) [22,23]. Considering these 
values and the value of sμσ  given by Eq. 
(36), then Eq. (39) shows that aχ , in this 
case, is given by 

1−≅aχ
Note that this value corresponds to the region 
of the disk with thickness Lλ . Thus, we can 
write that  
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where  
( ) ( )LL

Vm YBCOi λλ ρ=0 and ( ) ( )diskYBCOdiski Vm ρ=0  
Thus, we get  
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Substitution of Eq. (41) into Eq. (40) gives 
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In this case the disk loses more  
of its weight due to its rotation. This 
corresponds to a decrease of about on 
the initial value of 0.05% that the disk loses 
without any rotation. Due to the 
Gravitational Shielding effect, a sample 
above the disk will have its weight decreased 
of the same percentage ( on the initial 
value of 0.05% that the sample loses). 

%109.2 3−×

%8.5

%8.5

          Thus, when 0sin =tω  Eq. (39) shows 
that 1=aχ , i.e., the decreases of 
gravitational mass vanish, this corresponds 
to an increase in the weight of the sample of 
about  5.8% on the initial value of 0.05% that 

the sample lost more a portion due to the 
increase of the weight of the air column 
above the sample. Due to the gravitational 
shielding effect, the gravity acting on the air 
column above the sample (height~12Router 
[24]) is reduced in the same proportion that is 
reduced the gravitational mass of the disk 
(gravitational shielding). Thus, there is also 
an increase in the weight of the sample of 
5.8% on the weight of the air column above 
the sample. Considering that 5.8% on the 
weight of the air column is equivalent to x% 
on the initial value of 0.05% that the sample 
lost, i.e.,     

( ) ( )gmofxgm samplegairg ′=′ %05.0%%8.5
Then,  we get 
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Since ,  and 3.2.1 −= mkgairρ 3.1400 −= mkgsampleρ
228015012~ ≅≅= outeroutersampleair RmmRVV . 

          Under these circumstances, the balance 
measures an increase correspondent to 5.8% 
on the initial value of 0.05% more 2%on the 
initial value of 0.05%, i.e., a total increase of 
about 7.8% on the initial value of 0.05%.         
          Consequently, the weight of the 
sample becomes unstable with fluctuations 
from −5.8% to +7.8% of the initial value of 
0.05%. This means that the total variation of 
the weight of the sample oscillates in the 
range 

%053.0%047.0 to
 of its weight.  
          In the Podkletnov’s experiment the 
findings were −2.5% to +5.5% of the initial 
value of 0.05% [22,23]. This means that the 
total variation of the weight of the sample 
oscillates in the range 

%052.0%048.0 to
of its weight.  
          Note that, according to Eq. (39) and 
Eq. (42), for  (200,000 
rpm) the sample weight decrease can reach 

srad /1009.2 4×=ω

about 17%.  This very smaller than the 96% 
in the case of the Mumetal disk (Eq. (28)). 
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 Fig.3 – Schematic diagram of an experimental set-up to measure the decrease of the gravitational  
             mass of the Mumetal disk and the gravitational shielding effect produced by the rotating  
             disk. 
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A process of teleportation is here studied. It involves holography and reduction of the gravitational mass of the 
bodies to be transported. We show that if a holographic three-dimensional image of a body is created and sent to 
another site and the gravitational mass of the body is reduced to a specific range, then the body will disappear and 
posteriorly will reappear exactly where its holographic three-dimensional image was sent.   
 
Key words: Modified theories of gravity, Experimental studies of gravity, Holography.  
PACS: 04.50.Kd, 04.80.-y, 42.40.-i.  
.    
1. Introduction 
 
        During long time evidences have been 
shown that spacetime is holographic. A 
holographic principle has been conjectured 
to apply not just to black holes, but to any 
spacetime [1, 2, 3, 4]. Covariant holographic 
entropy bounds generalize to other 
spacetimes [5, 6]. Fully holographic theories 
have now been demonstrated, in which a 
system of quantum fields and dynamical 
gravity in N dimensions is dual to a system 
of quantum fields in N − 1 classical 
dimensions [7, 8, 9, 10, 11].  
          Recently, scientists from University of 
Arizona led by Nasser Peyghambarian have 
invented a system that creates holographic, 
three-dimensional images that may be 
viewed at another site [12]. Peyghambarian 
says the machine could potentially transport 
a person's image over vast distances. 
          Here, we show that if a holographic 
three-dimensional image of a body is created 
and sent to another site and the gravitational 
mass of the body is reduced to a specific 
range, then the body will disappear and 
posteriorly will reappear exactly where its 
holographic three-dimensional image was 
sent.   
 
2. Theory 
    
          From the quantization of gravity it 
follows that the gravitational mass mg and 
the inertial mass mi are correlated by means 
of the following factor [13]: 
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where  is the  rest  inertial  mass  of   the  0im

 
 
particle and pΔ  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

c

          This equation shows that only for 
0=Δp the gravitational mass is equal to the 

inertial mass.  
          In general, the momentum variation 

pΔ  is expressed by tFp ΔΔ =  where  is 
the   applied force during a time interval

F
tΔ . 

Note that there is no restriction concerning 
the nature of the force , i.e., it can be 
mechanical, electromagnetic, etc.          

F

          Equation (1) tells us that the 
gravitational mass can be negative. This fact 
is highly relevant because shows that the 
well-known action integral for a free-

particle: , , must be 

generalized for the following form (where 
can be positive or negative): 

∫−=
b

a
dscmS 0>m

gm

( )2∫−=
b

ag dscmS

or 
( )31 2222

1

dtcVcmS
t

t g −−= ∫
where the Lagrange's function is 

( )4.1 222 cVcmL g −−=

The integral dtcVcmS
t

t g
222 12

1
−= ∫ , 

preceded by the plus sign, cannot have a 
minimum. Thus, the integrand of Eq.(3) must 
be always positive. Therefore, if , 
then necessarily  ; if , then 

0>gm
0>t 0<gm

0<t . The  possibility of  is based on  
the well-known equation 

0<t
22

0 1 cVtt −±=  
of Einstein's Theory. 
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          Thus if the gravitational mass of a 
particle is positive, then t  is also positive 
and, therefore, given by 22

0 1 cVtt −+= . 
This leads to the well-known relativistic 
prediction that the particle goes to the future, 
if . However, if the gravitational mass 
of the particle is negative, then t  is negative 
and given by 

cV →

22
0 1 cVtt −−= . In this case, 

the prediction is that the particle goes to the 
past, if . Consequently,  is the 
necessary condition for the particle to go to 
the past. 

cV → 0<gm

          The Lorentz's transforms follow the 
same rule for  and , i.e., the 

sign before 

0>gm 0<gm
221 cV−  will be (  when 

 and  if . 
)+

0>gm ( )− 0<gm
          The momentum, as we know, is the 
vector VLp

rr
∂∂= .Thus, from Eq.(4) we obtain 

( )5
1 22

VM
cV

Vm
p g

g r
r

r
=

−±
=

The  sign in the equation above will be 
used when  and the  sign if 

. Consequently, we can express the 
momentum  in the following form  

( )+
0>gm ( )−

0<gm
pr

( )6
1 22

VM
cV

Vm
p g

g r
r

r
=

−
=

whence we get a new relativistic expression 
for the gravitational mass, i.e.,  

( )7
1 22 cV

m
M g

g
−

=

Note that  is not the gravitational mass at 
rest, which is obtained making  in Eq. 
(1), i.e., . In this case, the equation 
above reduces to the well-known Einstein’s 
equation: 

gm
0=Δp

00 ig mm =

22
0

1 cV

mM i
i

−
=  

       Substitution of Eq. (1) into Eq. (7) leads 
to the following equation 

( )8
11 22

0

22 i
ig

g M
cV

m

cV

m
M χ

χ
=

−
=

−
=

          It is known that the uncertainty 
principle can also be written as a function of 

EΔ  (uncertainty in the energy) and tΔ  
(uncertainty in the time), i.e., 

( )9. h≥ΔΔ tE
This expression shows that a variation of 
energy EΔ , during a time interval tΔ , can 
only be detected if Et Δ≥Δ h . Consequently, 
a variation of energy EΔ , during a time 
interval Et Δ<Δ h , cannot be 
experimentally detected. This is a limitation 
imposed by Nature and not by our 
equipments.  
          Thus, a quantum of energy 

hfE =Δ that varies during a time interval 
Ecft Δ<==Δ hλ1 (wave period) cannot 

be experimentally detected. This is an 
imaginary photon or a “virtual” photon. 
          Now, consider a particle with energy 

. The DeBroglie’s gravitational and 
inertial wavelengths are respectively 

2cM g

cMh gg =λ  and cMh ii =λ . In Quantum 
Mechanics, particles of matter and quanta of 
radiation are described by means of wave 
packet (DeBroglie’s waves) with average 
wavelength iλ . Therefore, we can say that 
during a time interval ct iλ=Δ , a quantum 
of energy  varies. According to the 
uncertainty principle, the particle will be 
detected if

2cME g=Δ

Et Δ≥Δ h  , i.e., if 2cMc gi h≥λ  
or πλλ 2gi ≥ . This condition is usually 
satisfied when . In this case, ig MM =

ig λλ =  and obviously, πλλ 2ii > . 
However, when   decreases gM gλ  increases 
and πλ 2g can become bigger than iλ , 
making the particle non-detectable or 
imaginary.     
          Since the condition to make the 
particle imaginary is  

π
λ

λ
2

g
i <

and  
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πχ
λ

χπ
λ

22
i

ig

g

cMcM
===

hh  

Then we get 

159.0
2
1

=<
π

χ

However, χ  can be positive or negative 
( 159.0+<χ  or 159.0−>χ ). This means 
that when 
 

( )10159.0159.0 +<<− χ
 
the particle becomes imaginary.  
Consequently, it leaves our Real Universe, 
i.e., it performs a transition to the Imaginary 
Universe, which contains our Real Universe. 
The terms real and imaginary are borrowed 
from mathematics (real and imaginary 
numbers). 
          All these conclusions were originally 
deduced in a previous article [13].  
          Quantum Mechanics tells us that if an 
experiment involves a large number of 
identical particles, all described by the same 
wave function  , real density of mass  Ψ ρ  
of these particles in x, y, z, t is proportional 
to the corresponding value  (2Ψ 2Ψ  is 
known as density of probability. If Ψ  is 
imaginary then *ΨΨ=Ψ 2 . Thus, 

).  Similarly, in the case of 
imaginary particles, the density of imaginary 
gravitational mass, 

*.ΨΨ=Ψ∝ 2ρ

)(imaginarygρ , in x, y, z,  

will be expressed by . 

Since  is always real and positive and 

*2
)( ΨΨ=Ψ∝imaginarygρ

2Ψ

Vm imaginarygimaginaryg )()( =ρ  is an imaginary 
quantity then, in order to transform the 
proportionality above into an equation, we 
can write 

( )11)(
2

imaginarygk ρ=Ψ

Since the modulus of an imaginary number is 
always real and positive;  is a 
proportionality constant (real and positive) to 
be determined.   

k

           The Mutual Affinity is a dimensionless 
quantity with which we are familiarized and 
of which we have perfect understanding as to 
its meaning. It is revealed in the molecular 

formation, where atoms with strong mutual 
affinity combine to form molecules. It is the 
case, for example of the water molecules, in 
which two Hydrogen atoms join an Oxygen 
atom. It is the so-called Chemical Affinity. 
          The degree of Mutual Affinity, A , in 
the case of imaginary particles , respectively 
described   by the wave functions  1Ψ   and 

2Ψ , might be correlated to  and . Only 
a simple algebraic form fills the requirements 
of interchange of the indices, the product  

2
1Ψ 2

2Ψ

( )12
..

1,22,1

2
1

2
2

2
2

2
1

AAA ===
=ΨΨ=ΨΨ

In the above expression, A  is due to the 

product  will be always positive. 
From equations (11) and (12) we get   

2
2

2
1 .ΨΨ

( )13

.

2

)(2
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(2)(1
22

2
2

1

V

m
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imaginarygimaginaryg

imaginarygimaginaryg
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==ΨΨ= ρρ

          Since imaginary gravitational masses 
are equivalent to real gravitational masses 
then the equations of the Real Gravitational 
Interaction are also applied to the Imaginary 
Gravitational Interaction.  However, due to 
imaginary gravitational mass, , to 
be an imaginary quantity, it is necessary to 
put 

)(imaginarygm

)(imaginarygm  into the mentioned equations 
in order to homogenize them, because as we 
know, the module of an imaginary number is 
always real and positive.  
          Thus, based on gravity theory, we can 
write the equation of the imaginary 
gravitational field in nonrelativistic 
Mechanics.  

( )144 )( imaginarygG ρπ=ΔΦ

It is similar to the equation of the real 
gravitational field, with the difference that 
now instead of the density of real 
gravitational mass we have the density of 
imaginary gravitational mass. Then, we can 
write the general solution of Eq. (14), in the 
following form: 

( )152

(

∫−=Φ
r

dV
G imaginarygρ

This equation expresses, with nonrelativistic 
approximation, the potential of the imaginary 
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gravitational field of any distribution of 
imaginary gravitational mass. 
          Particularly, for the potential of the 
field of only one particle with imaginary 
gravitational mass , we get: )(imaginarygm

( )16)(

r
mG imaginaryg−=Φ

Then the force produced by this field upon 
another particle with imaginary gravitational 
mass is )(imaginarygm′

( )172

((

()()(

r

mm
G

r
mFF

imaginarygimaginaryg

imaginarygimaginarygimaginaryg

′
−=

=
∂
Φ∂′−=′−=

rr

 By comparing equations (17) and (13) we 
obtain  

( )1822
21

2112 rk
VVAGFF −=−=

rr
          

In the vectorial form the above equation is 
written as follows 

( )19ˆ
22
21

2112 μ
rk
VVGAFF −=−=

rr

Versor μ̂  has the direction of the line 
connecting the mass centers (imaginary 
masses) of both particles and oriented from 1 
to 2.      
          In general, we may distinguish and 
quantify two types of mutual affinity: 
positive and negative. The occurrence of the 
first type is synonym of attraction, (as in the 
case of the atoms in the water molecule) 
while the aversion is synonym of repulsion. 
In fact, Eq. (19) shows that the forces 12F

r
and 

21F
r

 are attractive, if A  is positive 
(expressing positive mutual affinity between 
the two imaginary particles), and repulsive if 
A   is negative (expressing negative mutual 
affinity between the two imaginary 
particles).  
          Now, after this theoretical background, 
we can explain the Gravitational 
Holographic Teleportation.  
          Initially, is created a holographic 
three-dimensional image of the bodies and 
sent to another site. The technology for this 
is already known [12]. Next, the 
gravitational masses of the bodies are 
reduced to a 

range 00 159.0159.0 igi mmm +<<− . When 
this occur the gravitational masses becomes 
imaginaries and the bodies perform transitions 
to the Imaginary Universe (leaving the Real 
Universe) (See Eq. (10)).  However, the physical 
phenomenon that caused the reduction of the 
gravitational masses of the bodies stays at the 
Real Universe. Consequently, the bodies return 
immediately to the Real Universe for the same 
positions they were before the transition to the 
Imaginary Universe. This is due to the 
Imaginary Gravitational Interaction between the 
imaginary gravitational masses of the bodies and 
the imaginary gravitational masses of the forms 
shaped by the bodies in the imaginary 
spacetime1 before the transition to the Imaginary 
Universe. These imaginary forms initially 
shaped by the bodies are preserved in the 
imaginary spacetime by quantum coherence 
effects [14, 15, 16, 17].   
         Since spacetime is holographic then an 
imaginary form shaped in imaginary spacetime 
by the holographic three-dimensional image of a 
body has much more similarity with the body 
than the imaginary form shaped in the imaginary 
spacetime by the real body. 
          Mutual affinity is directly related to 
similarity. This means that the degree of 
mutual affinity, A , between the imaginary 
bodies (which were sent to the Imaginary 
Universe) and the imaginary forms shaped by 
their holographic images is far greater than 
the degree of mutual affinity between the 
imaginary bodies and the imaginary forms 
shaped in the imaginary spacetime by the real 
bodies before the transition to the Imaginary 
Universe. Thus, according to Eq. (19), the 
bodies are strongly attracted to the 
holographic three-dimensional image placed 
in the far site. Consequently, the bodies do 
not return for the positions they were before 
the transition, they reappear as real bodies 
exactly where their holographic three-
dimensional images were sent. Thus, is 
carried out the teleportation of the bodies to 
the far site. Since the process combines 
holography and gravitation, we have called 
this process of Gravitational Holographic 
Teleportation.   
                                           
1 The real spacetime is contained in the imaginary 
spacetime. Such as  the set of real numbers is 
contained in the  set of imaginary numbers. 
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In this article it is showed how sub-micron dust is able to reach the lunar exosphere and 
produce the “horizon glow” and “streamers” observed at lunar horizon by astronauts in 
orbit and surface landers, during the Apollo era of exploration. 
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1. Introduction 
          
       While orbiting the Moon, the crews of 
Apollo 8, 10, 12, and 17 have observed 
“horizon glow” and “streamers” at the lunar 
horizon, during sunrise and sunset. This was 
observed from the dark side of the Moon 
[1,2] (e.g., Fig. 1). NASA's Surveyor 
spacecraft also photographed "horizon 
glows," much like what the astronauts saw 
[3]. These observations were quite 
unexpected, since it was thought that the 
Moon had a negligible atmosphere. 
 

 
Fig.1 – At sunrise and sunset many Apollo crews 
saw glows and light rays. This Apollo 17 sketch 
depicts the mysterious twilight rays. 
 
 
 

 
 
          Now a new mission of NASA, called: 
“The Lunar Atmosphere and Dust 
Environment Explorer (LADEE)”, was sent 
to study the Moon's thin exosphere and the 
lunar dust environment [4]. One of the 
motivations for this mission is to determine 
the cause of the diffuse emission seen at 
lunar horizon  by astronauts in orbit and 
surface landers. 
          Here, we explain how sub-micron dust 
is able to reach the lunar exosphere and cause 
the diffuse emission at the lunar horizon.  
 
2. Theory 
 
          It is known that the lunar dust results 
of mechanical disintegration of basaltic and 
anorthositic rock, caused by continuous 
meteoric impact and bombardment by 
interstellar charged atomic particles over 
billions of years [5]. Dust grains are 
continuously lifted above the lunar surface 
by these impacts and dust clouds are formed. 
They are dusty plasma clouds* because 
atoms from the dust grains are ionized by the 
UV radiation and X-rays from the solar radiation 
that incides continuously on the lunar surface 
[6].  
          The gravitational interaction between 
these dusty plasma clouds and the Moon only 
can be described in the framework of 
Quantum Gravity. 
                                           
* A dusty plasma is a plasma containing millimeter 
(10−3) to nanometer (10−9) sized particles suspended in 
it. Dust particles are charged and the plasma and 
particles behave as a plasma [7,8]. 
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          The quantization of gravity shows that 
the gravitational mass mg and the inertial 
mass mi are correlated by means of the 
following factor [9]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

      In general, the momentum variation pΔ  
is expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy. In this case, it was shown previously 
that the expression of χ , in the particular 
case of incident radiation on a heterogeneous 
matter(powder, dust, clouds, etc),  can be 
expressed by the following expression [10]:  
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where and  are respectively the 
frequency and the power density of the 
incident radiation; n  is the number of 
molecules per unit of volume;  is the total 
surface area of the dust grains, which can be 
obtained by multiplying the specific surface 
area (SSA) of the grain (which is given by 

f D

fS

grgrrρgrgrgr VSSSA ρ 3== ) by the total mass of 

the grains ( ( ) grgrgrtotali NVM ρ=0 );  is 
the area of the cross-section of the grain; 

2
grrS πα =

mφ  
is the average “diameter” of the molecules of 
the grain, 2

4
1

mmS πφ=  is the cross section area, 
and  is the index of refraction of the 
heterogeneous body. 

rn

          In the case of dust grain,  is given by 
the following expression 

n

A
N

n grρ0=

where  is 
the Avogadro’s number; 

kmolemoleculesN /1002.6 26
0 ×=

grρ  is the matter 
density of the dust grain (in kg.m-3) and A is 
the molar mass of the molecules                   
(in kg.kmol-1). Then, Eq. (2), in the case of a 
dust cloud, can be rewritten in the following 
form 
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and, ( ) cloudcloudgrgrgrtotali VNVM ρρ ==0 . Thus, 
we can write that 
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Substitution of this expression into Eq. (3) 
gives 
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          The analysis of the lunar rocks 
collected by Apollo and Luna missions 
shows the following average composition       
(principal components) of the lunar soil [11]: 
SiO2 (44.6%), Al2O3 (16.5%), FeO (13.5%), 
CaO (11.9%). Considering the following 
data: SiO2 ( 45.1=rn ,  
and ), Al

1.07.60 −= kmolkgA
mm

10106.5 −×=φ 2O3 ( 7.1=rn , 
 and ), 

FeO (

1.96.101 −= kmolkgA mm
10108.7 −×=φ

23.2=rn ,  and 
), CaO (

1.84.71 −= kmolkgA
mm

10103.5 −×=φ 83.1=rn , 
 and )1.08.56 −= kmolkgA mm

10109.5 −×=φ †, 
we can calculate the value of the factor 
                                           
† The values of mφ were calculated starting from the 
unit cell volume, i.e., 92.92 Å3, 253.54 Å3, 80.41 Å3, 
110.38Å3, respectively [12]. 
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6244 AnS rmmφ (Eq. (4)), for these components 

of the lunar soil. The result is: , 
, , , 

respectively. Then, considering the respective 
percentages, we can calculate the average value 
for the factor

1221062.1 −×
1221096.4 −× 12210673.0 −× 1221029.7 −×

6244 AnS rmmφ , i.e.,  
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        Substitution of this value into Eq. (4) 
gives 
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Note that the value of 0ig mm  becomes 
highly relevant in the case of sub-micron 
particles ( )mrgr μ01.0~ .  
          By applying Eq. (5) for the particular 
case of  lunar clouds of dusty plasma 
composed by sub-micro dust, we get 
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The factor fD can be expressed by the 
Planck’s radiation law i.e.,  

( )1
2

/2

3

−
= kThfec

hf
f
D

where  is the Boltzmann’s 
constant;  is given by the Wien’s law 

Kjk /1038.1 23−×=
f

( )T310886.2 −×=λ , i.e., 310886.2 −×= cTf ; 
T  is the dusty plasma temperature. Thus, the 
Equation above can be rewritten as follows: 
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T
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Substitution of Eq. (7) into Eq. (6) yields 
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         Near the Moon’s surface, the density 
of the lunar atmosphere is about 

[312 .10 −− mkg 13]. Thus, we can assume that 
this is the density of dusty plasma clouds 
near the Moon’s surface. The temperature of 
sub-micron dusty plasma can be evaluated by 

means of the following expression: 
[ ] ( ) kTleeeVvm 2

322
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2
2
1 1024 =×≅== −

μμμ πε
whence, we get . Thus, Eq. (8) 
gives 
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Note that, for the factor 337.334 mVcloud > χ  
becomes negative. Under these conditions, 
the gravitational interaction between the 
Moon and the cloud becomes repulsive, i.e.,  
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In this way, sub-micron dusty plasma can reach 
the lunar exosphere.  
 
   
 
 
  
 
 
 
 
 
 
 
 
 
  
Fig.2 - How sub-micron dusty plasma can reach the  
            lunar exosphere. 

Gravitational 
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          In the case of large clouds of sub-micron 
dusty plasma ,  Eq. (9) shows 
that  

3910 mV cloud >

262 10>χ
Thus, the gravitational attraction between 
two sub-micron particles inside the cloud 
will be given by 
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Note that this force is much greater than the 
electric force 
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This means that, inside the clouds, thousands 
of sub-micron particles will be strongly 
attracted among them (See Fig.3), forming 
thousands of large particles with radius in the 
range mμ100010 −  or more. 
   
 
 
  
 
 
 
  
 
  
 
 
                         eg FF >>  
 
 
 Fig.3 –Strong gravitational attraction between sub- 
       micron dust, producing microclusters of dust that 
       will cause strong scattering of the sunlight in the  
       lunar exosphere   
                 

Sub-micron dust 

Thus, when a cloud of this type arrives to 
lunar exosphere it increases the number of 
these particles (gravitational microclusters of 
lunar dust) inside the lunar exosphere. Under 
these circumstances, it density becomes 
equal to the density of the lunar exosphere 
( )318 .10~ −− mkg [14]. The amount of 
Rayleigh scattering that occurs for a beam of 
light depends upon the size of the particles 
and the wavelength of the light. Specifically, 
the intensity of the scattered light varies as 
the sixth power of the particle size, and varies 
inversely with the fourth power of the 
wavelength.  
          Thus, the lunar exosphere is 
fundamentally a very large cloud of sub-
millimeter dust plasma. Consequently, in 
order to calculate the factor χ  for the lunar 
exosphere, we can use the Eq. (5), assuming 
that most of the particles has mrgr μ100≅  and 

that . The result is   318 .10 −−≈ mkgcloudρ
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Considering that the Moon’s radius is 
1738km and that, evidences observed during 
the Apollo missions, indicate the existence of 
solar light scattering from a significant 
population of lunar particles, which  exist in 
a little thick region (~1km) starting from  
100km above the lunar surface [15], we can 
write that 
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Substitution of this value into Eq. (12) yields 

( )131−≈χ
Alternatively, we may put Eq.(2) as a 
function of the radiation power density , D  
[9], i.e., 
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From Electrodynamics we know that when 
an electromagnetic wave with frequency 

and velocity  incides on a  material  with 
relative  permittivity 
f c

rε , relative magnetic 
permeability rμ  and electrical conductivity 
σ , its velocity is reduced to rncv =  where 

 is the index of refraction of the material, 
given by  [

rn
16]   
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If  ωε>> f,σ π2ω = , Eq. (15) reduces to 

( )16
4 0 f

n r
r πε

σμ
=

Due to the lunar exosphere be a plasma its 
electrical conductivity,σ , must be high. 
Thus, we can consider that its  can be 
expressed by Eq. (16). Substitution of Eq. 
(16) into Eq. (14) gives 

rn
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By substituting Eq. (7) into Eq. (17) we 
obtain the following expression of χ  for the 
lunar exosphere: 
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By comparing Eq. (18) with Eq. (13) we can 
conclude that in the lunar exosphere: 
 

( )19/.10 3163 mSKT r ≈σμ
 
Since the temperature T  of the dusty plasma 
near the Moon’s surface, giving by 
[ ] kTvm 2

32
2
1 =μμ , is . Then, 

considering that in the exosphere the 
particles are dust clusters with larger masses 

KT 10≅

μm  (radii ~1,000 times larger), and also with 
larger velocities μv  (due to the low density 
of the exosphere), we can conclude that 

. The temperature of dust in a 
plasma is typically 1-1,000K [

KT 000,1>
17, 18]. 

However, it can reach up to 1,000,000K [19].        
          In a previous paper, we have shown 
that the explanation of the Allais effect 
requires 1.1−=χ  for the lunar exosphere [9, 
Appendix A]. This is in agreement with the 
value here obtained (Eq.13). However, in the 
mentioned paper, we consider erroneously 
that the effect was produced by the incidence 
of sunlight on the exosphere. Here, we can 
see the exact description of the phenomenon 
starting from the same equation (Eq. (14)) 
used in the above-cited paper. 
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The theory accepted today for the origin of the Earth’s magnetic field is based on convection 
currents created in the Earth’s outer core due to the rotational motion of the planet Earth around 
its own axis. In this work, we show that the origin of the Earth’s magnetic field is related to the 
gravitational mass of the outer core. 
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1. Introduction 
          
          The Earth’s interior is divided into 5 
layers: the crust, upper mantle, lower mantle, 
outer core, and inner core [1]. Seismic 
measurements show that the inner core is a 
solid sphere with a radius of 1,221.5 km, and 
that the outer core is a liquid spherical crust 
(plasma) around the inner core, with an 
external radius of 3,840.0 km, and density of 
12,581.5 kg.m-3 [2]. Thus, the inertial mass 
of the outer core is . The outer 
core is composed mainly of liquid iron (85 
%) and nickel (5 %) with the rest made up of 
a number of other elements [

kg241088.2 ×

3].  
          The temperature of the inner core can 
be estimated by considering both the 
theoretical and the experimentally 
demonstrated constraints on the melting 
temperature of impure iron at the pressure 
which iron is under at the boundary of the 
inner core (about 330 GPa). These 
considerations suggest that its temperature is 
about 5,700 K [4]. The pressure in the Earth's 
inner core is slightly higher than it is at the 
boundary between the outer and inner cores: 
it ranges from about 330 to 360GPa [5]. 
          Currently, the theory accepted for the 
origin of the Earth’s geomagnetic field is 
based on convection currents created in the 
Earth’s outer core due to the rotational 
motion of the planet Earth around its own 
axis. 
          Here we show that the origin of the 
Earth’s magnetic field is related to the 
gravitational mass of the outer core.  
           
2. Theory      
     
          The origin of the Earth’s geomagnetic 
field can be described in the framework of 
Quantum Gravity. 

 
 
          The quantization of gravity shows that 
the gravitational mass mg and the inertial 
mass mi are correlated by means of the 
following factor [6]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

      In general, the momentum variation pΔ  
is expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy. In this case, it was shown previously 
that the expression of χ , in the particular 
case of incident radiation on a heterogeneous 
matter(powder, dust, clouds, heterogeneous 
plasmas *, etc),  can be expressed by the 
following expression [7]:  
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where  and f P  are respectively the 
frequency and the power of the incident 
radiation;  is the number of atoms per unit 
of volume; 

n
μ ,σ  and ρ  are respectively, the 

                                           
* Heterogeneous plasma is a mixture of different ions, 
while Homogeneous plasma is composed of a single 
ion specie.  
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magnetic permeability, the electrical 
conductivity and the density  of the mean. 
          In the case of the free electrons of the 
outer core plasma, the variable mφ  refers to 
the average “diameter” of these particles; 

2
4
1

mmS πφ=  is the geometric cross-section of 
the particle. When the particles are atoms its 
“diameters” are well-known. In the case of 
electrons, their “diameters” can be calculated 
starting from the Compton sized electron, 
which predicts that the electron’s radius is 

, and the standardized 
result recently obtained of 

 [

mRe
1310862.3 −×=

mRe
1310156.5 −×= 8]. Based on these 

values, the average value is 
. Consequently, we can 

assume that the electron’s “diameter” is  
mRe

1310509.4 −×=

( )310018.9 13 mm
−×=φ

 On the other hand, by considering that the 
outer core plasma is composed mainly of 
liquid iron, the values of ,n μ ,σ , ρ and are 
given by 
 

• outerouter ANn ρρ 25
0 10078.1 ×==  ; 

( kmoleatomsN /10022.6 26
0 ×=  is the 

Avogadro’s number; A is the iron molar 
mass ). kmolekgA /845.55=

• 0μμ =outer  (Above the Curie 
Temperature, the material is 
paramagnetic. Since the Curie 
temperature for Iron is 768 °C and it's 
melting point as 1538 °C (1811K), then 
for liquid Iron, 1=rμ ). 

•  [mSouter /101 6×≅σ 9] 
• [3.5.581,12 −= mkgouterρ 10] 

 
Substitution of these values into Eq. (2) gives 
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The inner core with the temperature of 
5,700K works as a black body. The density 

 of the black body radiation can be 
expressed by the Planck’s radiation law i.e.,  
D
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−
= kThfec

hf
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D

where  is the Boltzmann’s 
constant;  is given by the Wien’s law 

Kjk /1038.1 23−×=
f

( )T310886.2 −×=λ , i.e., 310886.2 −×= cTf ; 
 is the black body  temperature. Thus, the 

Equation above can be rewritten as follows: 
T
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Since SPD = , then Eq. (3) can be rewritten 
as follows 
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where  is the 
surface area of the inner core, and 

2132 10875.14 mrS innercore ×== π

KT 700,5=  its temperature. 
          Substitution of Eq. (6) into Eq. (4) 
yields 
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Therefore, while the inertial mass of the 
outer core is , its 
gravitational mass is  

( ) kgm outercorei
24

0 10888.2 ×=

 
( ) ( ) ( )810818.1 21

0 kgmm outercoreioutercoreg ×== χ
 
          The quantization of gravity leads to the 
following expression for the electric charge, 
q, [6]:  
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Therefore we can write that 
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Substitution of this expression into Eq. (9) 
gives 
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In the Earth’s outer core, we have 
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          The rotational motion of this electric 
charge produces the Earth’s magnetic field 
(See Fig.1), whose intensity at the Earth’s 
center can be expressed by 

( ) ( ) ( )15
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where  is the Earth’s 
angular velocity around its axis. Figure1, 
shows the length 

srad /1029.7 5−×=ω

R2 , which can be 
expressed by krR innercore=2 .  
          The temperature of the inner core can 
be estimated by considering both the 
theoretical and the experimentally 
demonstrated constraints on the melting 
temperature of impure iron at the pressure 
which iron is under at the boundary of the 
inner core (~330 GPa). These considerations 
suggest that its temperature is about 5,700 K 
[4]. The pressure in the Earth's inner core is 
slightly higher than it is at the boundary 
between the outer and inner cores: it ranges 
from about 330 to 360 GPa [5]. Iron can be 
solid at such high temperatures only because 
its melting temperature increases 
dramatically (and also the Curie temperature) 
at pressures of that magnitude (see the 
Clausius–Clapeyron relation) [11]. This 
means that the inner core have ferromagnetic 
properties. The inner core is believed to 
consist of a nickel-iron alloy known as NiFe 
[12]. Typical relative magnetic permeability 
of nickel-iron alloys are: 50,000 (78.5% Ni-
Fe), 17,000 (49% Ni-Fe), 7,000 (45% Ni-Fe) 
[13]. Note that the value of the relative 
magnetic permeability ( )rμ  decreases with 
the reduction of the Ni percentage in the 

alloy. The Ni percentage in the inner core is 
very low (6%) [12].  
          For short coils there is an effective 
relative permeability defined as 

( ) ( ) mrreffr N11 −+= μμμ  where  is the 
demagnetizing factor. For very long coils we 
can take 

mN

( ) reffr μμ ≅ [14]. In the case of the 
Earth’s core, due to its very large 
dimensions, it can be considered as  a very 
long coil. Thus, we can assume ( ) reffr μμ ≅ .   
Thus, the Eq. (15) can be rewritten as follows 
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          In order to calculate the intensity of the 
Earth’s magnetic field at outer core and at 
the Earth’s surface, we can use the well-
known relation: 
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which reduces to Eq. (15) for .  0=x
          It is rather difficult to determine the 
boundary between the outer and the inner 
core since this boundary is not as sharp as the 
separating line between the core and the 
mantle. Seismologists presume that instead 
of a boundary there is a transition layer 
whose thickness is about 100 km. [15]. This 
is the so-called Lehman zone, which 
separates the outer and the inner core at a 
depth of about 5000 to 5100 km [16].  Thus, 
in order to calculate the intensity of the 
Earth’s magnetic field at the outer core we 
will take the average value of 5050 km, i.e., 
we will assume that outer core begins at 

( ) innercorerkmkmkmx 1.1328,1050,5378,6 ≅=−=  
Then, at this region, Eq. (17) gives 
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          In order to calculate the value of  we 
can consider the Earth’s magnetic field as 
produced by a solenoid with  (See 
Fig.1), and apply the expression of 

k

1=N
B  for the 

solenoid,  i.e.,  
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whence we see that 12 =πk . Thus, the 
value of  is k

( )20
2
π

=k

The average magnetic field strength in the 
Earth's outer core was measured to be 

[T3105.2 −× 17]. Thus, Eq. (18) yields 

( ) ( )21105.2
84.41

10711.2 3
3

2

5
−

−

×=
+

×
=

k

k
B r

outercore
μ

whence we obtain the value of rμ , i.e., 
( )222734≅rμ

At the Earth’s surface . 
Then, Eq. (17) gives 
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          The magnetized rocks in the crust and 
in the upper mantle of the Earth increase this 
value, in such way that on the Earth’s surface 

the intensity of magnetic field varies in the 
range of -  [T5106.2 −× T5105.6 −× 18].  

k          Since krR innercore=2  and 2= π  
(Eq.19) then we obtain 

( )24380318.0 kmrR innercore ≅≅
This is the radius of the innermost inner core 
of the Earth (See Fig. 1). Based on an 
extensive seismic data set, Ishii, M. and 
Dziewonski, A.M. [19] have proposed in 
2002 the existence of an innermost inner 
core, with a radius of ~300 km, which 
exhibits a distinct transverse isotropy relative 
to the bulk inner core.  
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Fig. 1 – Similarity between the magnetic field 
produced by a toroid and the Earth’s magnetic field.  
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Electromagnetic Method for blocking the action of Neutrons,       

α-particles, β-particles and γ-rays upon Atomic Nuclei. 
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Here we show an electromagnetic method for blocking the action of external neutrons, α-
particles, β-particles and γ-rays upon atomic nuclei. This method can be very useful for 
stopping nuclear fissions, as the chain reactions that occur inside a nuclear fission reactor, 
and also those nuclear fissions that continue occurring, and generating heat (decay heat) ,  
even after the shut down of the reactor.   
 

Key words: Quantum Gravity, Gravitational Mass, Nuclear Physics, Nuclear Chain Reactions, Decay heat. 
 
1. Introduction 
 
           Nuclear fission is the splitting of an 
atomic nucleus into smaller parts (lighter 
nuclei). The fission process often produces 
free neutrons and gamma rays, and releases a 
very large amount of energy.  
          Nuclear fission chain reactions 
produce energy in the nuclear fission reactors 
of the nuclear power plants, and drive the 
explosion of nuclear weapons.   
        The chain reactions occur due to the 
interactions between neutrons and fissionable 
isotopes (usually — uranium-235 and 
plutonium-239.). When an atom undergoes 
nuclear fission, a few neutrons are ejected 
from the reaction. These neutrons will then 
interact with the surrounding medium, and if 
more fissionable fuel is present, some may be 
absorbed and cause more fissions. This 
makes possible a self-sustaining nuclear 
chain reaction that releases energy at a 
controlled rate in a nuclear reactor or at a 
very rapid uncontrolled rate in a nuclear 
weapon.           
          The thermal energy generated by a 
nuclear fission reactor come from the chain 
reactions produced inside the reactor. An 
important fact is that the nuclear reactor 
continues generating heat even after the 
stopping of the nuclear chain reactions 
(decay heat [1]). The heat is released as a 
result of radioactive decay   produced as an 
effect of radiation on materials: the energy of 
the alpha, beta or gamma radiation is 
converted into the thermal movement of 
atoms. This heat requires the cooling of the 
reactor during long time. It is believed that is  
 

 
 
 
impossible quickly stop this phenomenon * [2].   
          Here we show an electromagnetic 
method for blocking the action of external 
neutrons, α-particles, β-particles and γ-rays 
upon atomic nuclei. It was developed starting 
from a process patented in July, 31 2008 (BR 
Patent Number: PI0805046-5) [3]. This non 
invasive method can be very useful for 
stopping nuclear fissions, as the chain 
reactions that occur inside a nuclear fission 
reactor, and also those nuclear fissions that 
continue occurring even after the shut down 
of the reactor. These nuclear reactions 
produce a significant decay heat, which 
requires the permanent cooling of the reactor, 
and have been the cause of some nuclear 
disasters, as the occurred in the Nuclear 
Power Plant of Fukushima [4].   
                
2. Theory      
     
          The contemporary greatest challenge 
of the Theoretical Physics was to prove that, 
Gravity    is   a   quantum   phenomenon. The 
quantization of gravity shows that the 
gravitational mass mg and inertial mass mi 
are correlated by means of the following 
factor 
[5]:
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* After one year offline, used fuel still emits about 10 
kilowatts of decay heat energy per ton. After 10 years, 
it emits 1 kW of heat per ton. 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed 
of light.   

0im
pΔ

c

      In general, the momentum variation pΔ  
is expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy. In this case, by substitution of 

( )( ) cEnvvccvEvEp rΔ=Δ=Δ=Δ  into 
Eq. (1), we get 
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By dividing EΔ  and  in Eq. (2) by the 
volume of the particle, and remembering 
that,

0im
V

WVE =Δ , we obtain 
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where ρ  is the matter density ( )3mkg . 
          Another important equations obtained 
in the quantization theory of gravity is the 
new expression for the momentum  and 
energy of a particle with gravitational mass 

 and velocity , which is given by [

q

gM v 6]  
 

( )4vMq g
rr

=

( )52cME gg =  

where 221 cvmM gg −= ;  is given by 

Eq.(1), i.e., . Thus, we can write 
gm

ig mm χ=

( )6
1 22 i

i
g M

cv

m
M χ

χ
=

−
= S

ubstitution of Eq. (6) into Eq. (5) and Eq. (4) 
gives 
 

( )72cME ig χ=
 
 

( )8
λ

χχ h
c
vvMq i

r
rr
==  

 
For cv = , the momentum and the energy of the 
particle become infinite. This means that a 
particle with non-null mass cannot travel with the 
light speed. However, in Relativistic Mechanics 
there are particles with null mass that travel with 
the light speed. For these particles, Eq. (8) gives 
 

( )9
λ

χ hq =

 
Note that only for 1=χ  the Eq. (9) is reduced to 
the well=known expressions of DeBroglie 
( )λhq = . 
          Since the factor χ  can be strongly 
reduced under certain circumstances (See 
Eq.(1)), then according to the Eqs. (7) and 
(9), the energy and momentum of a particle 
can also be strongly reduced. Based on this 
possibility, we have developed an 
electromagnetic method for blocking the 
action of external neutrons, α-particles, β-
particles and γ-rays upon atomic nuclei. In 
order to describe this method we start  
considering an atom subjected to a static 
magnetic field , and an oscillating 
magnetic with frequency  (Fig.1). If this 
frequency is equal to the electrons’ 
precession frequency , they absorb 
energy from the magnetic field  
(Electronic Magnetic Resonance). The 
frequency , is given by [

eB

Boscf

( )eprf
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where 002322.2=eg  is the electron g-factor.  
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Fig.1 – In this method, an oscillating magnetic field
Bosc , with small intensity, is applied perpendicularly
to a static magnetic field  Be. 

Bosc 

Be 

 
Thus, under theses conditions, the energy 
absorbed by one electron, is given by [8] 

( )11eee BE hγ=Δ
          The electrons are often described as 
moving around the nucleus as the planets 
move around the sun. This picture, however, 
is misleading. The quantum theory has 
shown that due to the size of the electrons, 
they cannot be pictured in an atom as 
localized in space, but rather should be 
viewed as smeared out over the entire orbit 
so that they form a cloud of charge. Thus, the 
region around the nucleus represents a cloud 
of charges, in which the electrons are most 
likely to be found. However, this cloud is 
sub-divided into shells. Each shell can 
contain only a fixed number of electrons: The 
closest shell to the nucleus is called the 
"K shell" (also called "1 shell"). Heavy atoms 
as Uranium, has 7 shells (K, L, M, N, O, P, 
Q). The K shell can hold up to two electrons. 
The numbers of electrons that can occupy 
each shell are: L = 8, M =18, N =32, O = 21, 
P = 9, Q = 2 [9, 10].               
          According to Eq. (11), the energy 
absorbed by each one of the shells are 
respectively, given by  

( )12eeee BNE hγ=Δ
where  is the number of electrons in the shell.  eN
          Dividing the Eqs. (12) by the 
correspondent volume of the shell, we get  

( )13
s

eee

V
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=

 Substitution of Eq. (13) into Eq. (3) gives 
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 Substitution of eiee meg 02=γ (See Eq. 
(10)) into Eq. (13) gives 
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In order to calculate sρ  we start considering the 
hydrogen gas. If we remove the hydrogen nuclei 
what remains is an electron gas with density 
equal to sρ . Thus, we can calculate this density 
by multiplying the density of the Hydrogen gas 
by the factor ( )eipiei mmm 000 + . However, in 
the case of heavy atoms this factor must be, 
obviously, ( )pieieinipiei mmZmZmZmZm 000000 2≅++ . 
Thus, in this case, we can write that 
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          The values of the , can be easily 
calculated starting from the thickness, l , and the 
inner radii, 

sV

r , of the shells. The thicknesses l  , 
are given by  
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where  is the electron’s radius. It can be 
calculated starting from the Compton sized 
electron, which gives  , and 
from the standardized result recently 
obtained of  [

eR

mRe
1310862.3 −×=

mRe
1310156.5 −×= 11]. Based on 

these values, the average value is 
. mRe

1310509.4 −×=
          The inner radii of the shells, are given 
by
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Note that ( ) mrlr KQQ

101081.0 −×=−+ . 
However, in the case of the Uranium, 

. 
Thus, there is a difference of  

.This value 
must be added in the values of  , in order 

to obtain the corrected values of  . The 
result is 

mrr innerouter
101010 1003.11053.01056.1 −−− ×≅×−×=−

m101010 1022.01081.01003.1 −−− ×=×−×
QL rr ,...,

QL rr ,...,

  

mr
mr
mr
mr
mr
mr
mr

Q

P

O

N

M

L

K

10

10

10

10

11

11

11

1056.1
1048.1
1029.1
1000.1
1040.8
1068.7
1030.5

−

−

−

−

−

−

−

×=
×=
×=
×=
×=
×=
×=

 
Finally, we obtain 
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Fig.2 – The 7 Atomic Gravitational Shieldings 
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          The mobility of the orbital electrons 
confers an electrical conductivity σ  for each 
shell, i.e.,  

( )18ees μρσ =
where eρ  expresses the concentrations  of 
electrons ( )3mC  and eμ  is the mobility of 
the electrons. The expression of eρ  is  
 

( )19see VeN=ρ
          
          On the other hand, since by definition 

Evde =μ  and esed mrevv 04πε== [12] 

and 2
04 srZeE πε= , we obtain 
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Substitution of Eqs. (19) and (20) into Eq. 
(18),gives
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The values of sr , in the case of the Uranium, 
are given by 
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Therefore, according to Eq. (21), the values 
of the sσ  are the followings 
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From Electrodynamics we know that the 
index of refraction, , of a material with 
relative  permittivity 

rn

rε , relative magnetic 
permeability rμ  and electrical conductivity 
σ  is given by  [13]   
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Substitution of  given by, Eq. (10) 
into Eq. (24) yields 
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Substitution of the sσ  given by Eq. (22) into 
Eq. (25) yields 
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Substitution of the values of the sρ  given by 
Eq. (16) into Eq. (15) gives  
 

( )27110414.1121 22
2

70

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×+−= −

ers
s

e Bn
V
N

χ

 
Now, by considering the values of , (Eq. 

17) and   (Eq. 26), we can calculate the 
values of 

eN sV
22
ers Bn

χ  for each shell, i.e.,  
 

[ ]{ } ( )281107.0121 −+−= eK Bχ

[ ]{ } ( )2911009.2121 3 −×+−= −
eL Bχ

[ ]{ } ( )3011049.1121 3 −×+−= −
eM Bχ

[ ]{ } ( )3111024.7121 4 −×+−= −
eN Bχ

[ ]{ } ( )3211010.2121 4 −×+−= −
eO Bχ

[ ]{ } ( )3311007.1121 4 −×+−= −
eP Bχ

[ ]{ } ( )3411081.0121 4 −×+−= −
eQ Bχ

 
In the particular case of  TBe 68.11=  , the 
Eqs. (28) … (34), yields 

( )3599.0
99.0
99.0
99.0
98.0
97.0

1060.1 4

≅
≅
≅
≅
≅
≅

×≅ −

Q

P

O

N

M

L

K

χ
χ
χ
χ
χ
χ
χ

          In a previous paper [14] it was shown that, 
if the weight of a particle in a side of  a lamina is 

gmP g=  then the weight of the same particle, in 

the other side of the lamina is gmP gχ=′ , 

where 0ig mm=χ  (  and  are 
respectively, the gravitational mass and the 
inertial mass of the lamina). Only when

gm 0im

1=χ , 
the weight is equal in both sides of the lamina. 
The lamina works as a Gravitational Shielding. 
This is the Gravitational Shielding effect. Since 

( ) ( gmgmPP gg )χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

                              gm  
 
 
                         gg mm χ=′  

(a) 
                                 
                                 gm  
                                                                         
                                χ                                  
         
                            gg mm χ=′                          
 
 
 
 
 

(b) 
 Fig. 3 – Plane and Spherical Gravitationa
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass give

l 

n 
by gg mm χ=′ , where gm is its gravitational mass out 
of the crust. 

χ  
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                               gg χ=′  
 
 
                               g     
 

(a) 
                                                                
                                 g                                     
                                χ                                  
         
                              gg χ=′                           
 
 
 
 
 

(b) 
 Fig. 4 – The gravity acceleration in both sides of the
gravitational shielding.  

χ  

 
 
 
          In the case of multiples gravitational 
shieldings, with nχχχ ...,,2,1 , we can write 
that, after the nth gravitational shielding the 
gravitational mass, , and the gravity, , 
will be given by 

gnm ng

 
( )36...,... 321321 ggmm nngngn χχχχχχχχ ==

  
This means that, n  superposed gravitational 
shieldings with different 1χ , 2χ , 3χ ,…, nχ are 
equivalent to a single gravitational shielding with 

nχχχχχ ...321= . Since the atomic shells K, L, 
M, N, O, P and Q , work as gravitational 
shieldings, then they are equivalent to a 
single gravitational shielding with 

QPONMLK χχχχχχχχ= . Thus, in the case of 
Uranium, which is simultaneously subjected to a 
magnetic field with intensity  TBe 68.11= , and 
an oscillating magnetic field with frequency 

( ) GHzBff eeprBosc 8.32610798.2 10 =×==
, the values given by Eq. (35), yield the 
following value for χ :     

( )37104.1 4−×≅= QPONMLK χχχχχχχχ  
 

Consequently, according to Eq. (9), when a 
ray−γ  crosses the atomic shells of 

Uranium, subjected to the above mentioned 
conditions, the momentum of the ray−γ , 
after it leaves the K atomic shell†  is given by  

( )38
c
hfhq χ

λ
χ ==

where 4104.1 −×≅= QPONMLK χχχχχχχχ . 
Under these conditions, the effect of this 

ray−γ  upon the nucleus becomes 
equivalent to the effect produced by and 
photon with energy hfχ . Thus, if 

MeVhf 1<<χ ‡ [15], the photon will not 
have sufficient energy to excite the nucleus. 
          The energy of a photon with , 
after crossing the K atomic shell, becomes just 

. 
Under these circumstances, we can say that 

Hzf 2310=

joulesMeVjoules 1315 106.11103.9 −− ×=<<×

rays−γ  with , after crossing the 
K atomic shell, do not are able to excite the 
Uranium’s nucleus.  

Hzf 2310≤

          The effect also extends to particles of 
matter as neutrons, α-particles, β-particles, etc.  
          For example, consider a faster neutron 
through a Uranium atom. After crossing the 
K atomic shell its momentum, according to 
Eq. (8), becomes vMq iχ=  and, according to 
Eq. (5) its total relativistic energy is 

. Thus, the gravitational kinetic 
energy is 

2cME gg =

( ) ( ) iiiggg KcmMcmMK χχχ =−=−= 22

  
                                           
† Due to the atom’s radius be very small,  any particle 
inside the intermediate region between the shells and 
the nucleus will have its gravitational mass given by 

gg mm χ=′ , where is its gravitational mass out of 
the crust (See Fig.3)). Similarly, if the energy of a 
photon, out of the atom is  then, inside the 
intermediate region, its energy becomes

gm

hf
hfχ . 

‡ A heavy nucleus undergoes fission  when acquires 
energy >5MeV. Some nucleus as the  undergo 
fission when absorbs just a neutron. Others as the 

needs to absorbs faster neutrons with kinetic 
energy >1MeV.  However, in all cases if the total 
energy of the incident particle is  <<1MeV, the fission 
does not occurs.   

235
92U

238
92U
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          According to this equation, the 
gravitational kinetic energy of a neutron, 
inside the intermediate region between the 
shells and the nucleus of Uranium, is given 
by . For  we 
obtain . This means that, 
neutrons with kinetic energy  
(and also particles such as α-particles, β-
particles, protons, etc.) are not able to 
produce the fission of an atomic nucleus of 
Uranium, subjected to the previously 
mentioned conditions.  

ig KK 4104.1 −×≅ GeVKi 14.7<<

MeVK g 1<<

GeVKi 14.7<<

          It is also necessary consider the case of 
some nuclei, as the nuclei of , which 
undergo fission by the simple absorption of a 
neutron neighboring the nucleus. Also, we 
must consider the case of electrons capture 
by the nuclei, ( ). In these 
cases, if the Uranium atom is subjected to the 
previously mentioned conditions, both 
neutrons and the electrons will have their 
total energy, according to Eq. (5), given by 

235
92U

ν+→+ − nep

joulescmE nign
142

0 101.2 −×≅= χ  
and  

joulescmE eige
172

0 101.1 −×≅= χ
          These energies are very smaller than 

 and therefore, the neutron cannot 
excitate the nuclei of to produce 
fission, and the electron does not have 
sufficient energy to interact with a nuclear 
proton to produce a neutron and a neutrino.  

MeV1
235

92U

          The method here described requires 
TBe 68.11= , and an oscillating magnetic field 

with frequency GHzf Bosc 8.326= . 
          The spectrometers used in the Nuclear 
magnetic resonance spectroscopy, most 
commonly known as NMR spectroscopy,  
works with up to 1GHz, 23.5 T (AVANCE 
1000 MHz NMR spectrometer, launched by 
Bruker BioSpin). Figure 5 shows a 0.9GHz, 
21.1T NMR spectrometer.  
          By comparing the values required by 
the method here described with these values, 
we can conclude that the necessary 
technology is coming soon. 
 

 
Fig.5 - A 0.9GHz, 21.1 T NMR spectrometer at 
HWB-NMR, Birmingham, UK.  
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In this work, it is shown a method to build a type of kinetic projectile, which can reach 
relativistic velocities (≲300,000 km/h), with specific kinetic energy of ~10 Megatons/kg. This 
type of projectile can be very useful in a defense system that launches kinetic projectiles from 
Earth orbit to asteroids, meteoroids or comets in collision route with Earth.   

 
          Key words: Quantum Gravity, Gravitational Mass, Kinetic Projectiles, Earth’s Defense System. 
 
 
1. Introduction                                                                                                                  
 
           A projectile which does not contain an 
explosive charge or any other kind of charge 
(bacteriological, chemical, nuclear, etc.) is called 
of kinetic projectile. When a kinetic projectile 
collides with the target its kinetic energy is 
converted into shock waves and heat [1]. 
Obviously, these projectiles must have an 
extremely high velocity in order to provide 
enough kinetic energy.          

Typical Kinetic Projectiles

Projectile Speed 
(Km/h) 

Specific 
kinetic energy 

(J/kg) 
25×1400 mm (APFSDS, 
tank penetrator) 6,120 1,400,000 

2 kg tungsten Slug 
(Experimental Railgun) 10,800 4,500,000 

ICBM reentry vehicle Up to 
14,000 Up to 8,000,000 

Projectile of a light gas gun Up to 
25,000 

Up to 
24,000,000 

Satellite in low earth orbit ~29,000 ~32,000,000 
Exoatmospheric Kill 
Vehicle ~36,000 ~50,000,000 

Projectile (e.g., space 
debris) and target both in 
low earth orbit 

~58,000 ~130,000,000 

 
            Here, we show a method to build a type 
of kinetic projectile, which can reach relativistic 
velocities (≲300,000 km/h), with specific kinetic 

energy of kgJ /10~ 16  ( ). It 
was developed starting from a process patented 
in July, 31 2008 (BR Patent Number: PI0805046-
5) [

kgMegatons/10~

2].  
 
 

2. Theory 
     
          The new expression for the total energy of 
a particle with gravitational mass  and 
velocity , obtained in the Quantization Theory 
of Gravity [

gM
v

3], is given by   

( )1
11 2

2

2
0

2

2

2
2

c
V

cm

c
V

cm
cME ig

gg

−

=

−

==
χ

where 0ig mmχ = is the correlation factor 
between gravitational and inertial masses of the 
particle. In some previous papers [4] it was 
shown that the gravitational mass of a particle 
can be reduced by several ways (mechanical, 
electromagnetic, etc.). In the case of an 
electromagnetic field , with frequency , 
applied upon a particle with electrical 
conductivity 

rmsE f

σ  and mass density ρ  , the 
expression for χ  is given by 

( )21
16

121 342
0

444262
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ρπμ
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χ α

where  is the index of refraction of the 
particle; is the cross-section area of  the 
particle (in the direction of the electromagnetic 
field); 

rn

αS

mφ  is the “diameter” of the atoms of the 

particle; 2
4
1

mmS πφ=  is the cross section area of 
one atom;  is the number of atoms per unit of 
volume, given by 

n

( )30

A
N

n
ρ

=

where  is the kmoleatomsN /1002.6 26
0 ×=
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 2
Avogadro’s number; ρ  (in kg/m3) and A is the 
molar mass(kg/kmole).          
          Starting from Eq. (1), we can obtain the 
expression of the gravitational kinetic energy of 
the particle, i.e.,  

( )

( )41

1

1

1

2
0

2

2

2
0

2

2

02

ii

i
i

ggg

Kcm
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cmMK

χχ

χ
χ
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where  is the inertial kinetic energy of the 
particle.  

iK

          Thus, if a particle has initial velocity , 
and we make 

0v
1≠χ , its velocity becomes equal 

to v , given by the following expression 
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In the case of ,  we obtain cv <<0
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whence we get 

( )
( )7

1
11 222
0 cv

cv
χ+

−≅

           In a previous paper [5] it was shown that, 
if the weight of a particle in a side of  a lamina is 

 then the weight of the same particle, in 

the other side of the lamina is 

gmP g=

gmP gχ=′ , 

where 0ig mm=χ  (  and  are 
respectively, the gravitational mass and the 
inertial mass of the lamina). Only when

gm 0im

1=χ , 
the weight is equal in both sides of the lamina. 
The lamina works as a Gravitational Shielding. 
This is the Gravitational Shielding effect. Since 

( ) ( gmgmPP gg

          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

 
 
 
                              gm  
 
 
                         gg mm χ=′  

(a) 
                                 
                                 gm  
                                                                         
                                χ                                  
         
                            gg mm χ=′                          
 
 
 
 
 

(b) 
 Fig. 1 – Plane and Spherical Gravitationa
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass give

l 

n 
by gg mm χ=′ , where gm is its gravitational mass out 
of the crust. 

χ  

 
 
 
          In the case of multiples gravitational 
shieldings, with nχχχ ...,,2,1 , we can write that, 
after the nth gravitational shielding the 
gravitational mass, , and the gravity, , will 
be given by 

gnm ng

 
( )8...,... 321321 ggmm nngngn χχχχχχχχ ==   

 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 

)χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
          Now, consider a spherical kinetic projectile 
with  spherical gravitational shielding around it n
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(Fig.2). If the initial velocity of the system is  
then, when the  gravitational shieldings are 
actived, the velocity of the system, according to 
Eq. (7), is given by 

0v
n

 

( )
( )9

...1

11 222
021 cv

cv
nχχχ+

−≅

 
Note that by increasing the value of nχχχ ...21  the 
velocity v  tends to c . Based on this fact, we can 
design the projectile to travel at relativistic 
speeds. For example, if 100...21 −==== nχχχ ; 

 and  v6=n hkmsm /720/2000 == ,  then Eq. 
(9) gives 
 

( )
( )107.0

101
11 222

0
12

c
cv

cv ≅
+

−≅

 
Obviously, the kinetic projectile cannot support 
the enormous acceleration ( )210 .10 −≈ sma  for a 
long time. However, if the time between the 
activation of the gravitational shieldings and the 
impact (time interval of flight with relativistic 
speed) is very less than 1 second, the projectile 
will not be auto-destructed before to reach the 
target.         
           Now, starting from  equations (5) and 
(10), we can calculate the gravitational kinetic 
energy of the Relativistic Kinetic Projectile, i.e., 
 

( )114.01

1

1 2
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where  is the rest inertial mass of the 
projectile. For example, if  , then 

0im
kgmi 10 =

joulesKg
16106.3 ×= . This energy is 

equivalent to megatons6.8 .  
          The increase of energy  comes 
from the Universe’s gravitational energy [

ig KK −
6], 

which connects, by means of the gravitational 
interaction, all the particles of the Universe.  
 

 ing KK χχχ ...21=                                             
                                                                
 
                                                                        
                                                                       

                                                        
                   v                                                   
 
 
 
  
 
 
 

Fig. 2 – Relativistic Kinetic Projectile 

 χ1  χ2....χn  

 
2. Conclusion 
 
          The kinetic projectile here described can 
be very useful in a defense system that launches 
kinetic projectiles from Earth orbit to asteroids, 
meteoroids or comets in collision route with 
Earth. Depending on the orbits and positions in 
the orbits, the system would have an action wide 
range. 
          The system also would be used to defend 
the Earth in the case of an alien attack (In the last 
decades the radio transmissions strongly 
increased in the Earth, and can have call attention 
of aliens some light years far from Earth).  
          A relativistic kinetic projectile would be 
very hard to defend against. It has a very high 
closing velocity and a small radar cross-section. 
Launch is difficult to detect. Any infra-red launch 
signature occurs in orbit, at no fixed position. 
The infra-red launch signature also has a small 
magnitude compared to a ballistic missile launch. 
          Note that this kinetic projectile can also be 
launched from the Earth’s ground to the target in 
the outerspace. The heating due to friction with 
the atmosphere is irrelevant because the time 
interval of the atmospheric flight, with relativistic 
speed, is very less than 1 second, and also 
because the projectile has a small cross-section. 
Thus, during the atmospheric flight, the 
temperature increasing does not cause damage on 
the  non-tungsten components of the projectile.  
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Repulsive Gravitational Force Field 
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A method is proposed in this paper to generate a repulsive gravitational force field, which can strongly repel material 
particles, while creating a gravitational shielding that can nullify the momentum of  incident particles (including 
photons). By nullifying the momentum of the particles and photons, including in the infrared range, this force field 
can work as a perfect thermal insulation. This means that, a spacecraft with this force field around it, cannot be 
affected by any external temperature and, in this way, it can even penetrate (and to exit) the Sun without be damaged 
or to cause the death of the crew. The repulsive force field can also work as a friction reducer with the atmosphere 
(between an aeronave and the atmosphere), which allows traveling with very high velocities through the atmosphere 
without overheating the aeronave. The generation of this force field  is based on the reversion and intensification of 
gravity by electromagnetic means. 

 
 

Key words: Quantum Gravity, Gravitation, Gravity Control, Repulsive Force Field. 
 
 
1. Introduction 
           
          The Higgs field equations are [1]: 
 

( ) ( )1022
02

1 =−+∇∇ abba fm ϕϕϕϕμμ

 
Assuming that mass  is the gravitational mass 

, then we can say that  in Higgs field the term 

 arises from a product of positive and 

negative gravitational masses 

0m

gm

02 <gm

( )( ) 2
ggg mmm −=−  , 

however it is not an imaginary particle. Thus, 
when the Higgs field is decomposed, the positive 
gravitational mass is called particle, and 
spontaneous gives origin to the mass; the 
negative gravitational mass is called “dark 
matter”. The corresponding Goldstone boson is 
( ) ( ) 0=−++ gg mm , which is a symmetry, 
while the Higgs mechanism is spontaneously 
broken symmetry. Thus, the existence of the 
Higgs bosons [2] implies in the existence of 
positive gravitational mass and negative 
gravitational mass.  
          On the other hand, the existence of 
negative gravitational mass implies in the 
existence of repulsive gravitational force. Both in 
the Newton theory of gravitation and in the 
General Theory of Relativity the gravitational 
force is exclusively attractive one. However, the 
quantization of gravity shows that the 
gravitational forces can also be repulsive [3]. 
          Based on this discovery, here we describe a 
method to generate a repulsive gravitational 
force field that can strongly repel material 
particles  and  photons  of  any frequency. It  was  
developed  starting  from  a process patented in 
July, 31 2008 (BR Patent Number: PI0805046-5) 
[4].  

 
2. Theory      
     
          In a previous paper [5] it was shown that, if 
the weight of a particle in a side of  a lamina is 

gmP g
rr

=  ( gr  perpendicular to the lamina) 
then the weight of the same particle, in the other 
side of the lamina is gmP g

rr
χ=′ , where 

0ig mm=χ  (  and  are respectively, the 
gravitational mass and the inertial mass of the 
lamina). Only when

gm 0im

1=χ , the weight is equal in 
both sides of the lamina. The lamina works as a 
Gravitational Shielding. This is the Gravitational 
Shielding effect. Since ( ) ( )gmgmPP gg χχχ ===′ , 

we can consider that gg mm χ=′  or that 
gg χ=′ .  

          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

In the case of multiples gravitational shieldings, 
with nχχχ ...,,2,1 , we can write that, after the nth 
gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng
 

( )2...,... 321321 ggmm nngngn χχχχχχχχ ==
 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 
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(b) 
 Fig. 1 – Plane and Spherical Gravitational
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass given
by gg mm χ=′ , where gm is its gravitational mass out
of the crust. 
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χ
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(b) 
 Fig. 2 – The gravity acceleration in both sides of the
gravitational shielding.  

χ  

 
           

   
 
                grχ                                  gr′  
  
 
                 gr                                  gr ′χ  
 
Fig. 3 – Gravitational Shielding (GS). If the gravity
at a side of the GS is gr  ( gr  perpendicular to the 
lamina) then the gravity at the other side of the GS is 

grχ .  Thus, in the case of gr  and gr′  (see figure 
above) the resultant gravity at each side is 

gg rr ′+ χ and gg rr χ+′ , respectively. 

χ  G S

 
          The extension of the shielding effect, i.e., 
the distance at which the gravitational shielding 
effect reach, beyond the gravitational shielding, 
depends basically of the magnitude of the 
shielding's surface. Experiments show that, when 
the shielding's surface is large (a disk with radius 

) the action of the gravitational shielding 
extends up to a distance  [
a

ad 20≅ 6]. When the 
shielding's surface is very small the extension of 
the shielding effect becomes experimentally 
undetectable .
    

  
 
 
 
 
 
                                          d ≅ 20a 
 
 
 
                                                                     
                                                                    d
 
 
 
 
                              a                             a          
                          (A)                                   (B) 
 
Fig. 4 - When the shielding's surface is large the 
action of the gravitational shielding extends up to a 
distance ad 20≅ (A).When the shielding's surface 
is very small the extension of the shielding effect
becomes experimentally undetectable (B).    
 

G S G S χχ

 
          The quantization of gravity shows that the 
gravitational mass mg and inertial mass mi are 
correlated by means of the following factor [3]: 
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where  is the rest inertial mass of the particle 
and  is the variation in the particle’s kinetic 
momentum;  is the speed of light.   

0im
pΔ

c
      In general, the momentum variation pΔ  is 
expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note that 

there is no restriction concerning the nature of 
the force , i.e., it can be mechanical, 
electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to absorption or 
emission of electromagnetic energy. In this case, 
substitution of ( )( ) cEnvvccvEvEp rΔ=Δ=Δ=Δ  
into Eq. (1), gives 
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By dividing EΔ  and  in Eq. (4) by the 
volume of the particle, and remembering 
that,

0im
V

WVE =Δ , we obtain 
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where ρ  is the matter density ( )3mkg . 
      Based on this possibility, we have developed 
a method to generate a repulsive gravitational 
force field that can strongly repel material 
particles.  
          In order to describe this method we start 
considering figure 5, which shows a set of  
spherical gravitational shieldings, with 

n

nχχχ ...,,2,1 , respectively. When these 
gravitational shielding are deactivated, the 
gravity generated is 2

0
2 rGmrGmg sigs −≅−= , 

where  is the total inertial mass of the  
spherical gravitational shieldings. When the 
system is actived, the gravitational mass becomes 

sim 0 n

( ) sings mm 021 ...χχχ= , and the gravity  is given 
by  

( ) ( ) ( )6...... 2
02121 rGmgg sinn χχχχχχ −==′

 
 
 

  
 
 
                                                                              
 
                                                                             
                                                                         
                                                        
                                                                       
 
 
 
  
 
 
 

 
 

 
 
 
 
Fig. 5 – Repulsive Gravitational Field Force produced by
the Spherical Gravitational Shieldings (1, 2,…, n).  
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If we make ( )nχχχ ...21  negative ( n  odd) the 
gravity g ′  becomes repulsive, producing a 
pressure upon the matter around the sphere. 
This pressure can be expressed by means of the 
following equation 

p

( ) ( )

( ) ( )7

0

gx

S
gxS

S
gm

S
Fp

matteri

matterimatteri

′Δ=

=
′Δ

=
′

==

ρ

ρ

Substitution of  Eq. (6) into Eq. (7), gives 
 

( ) ( ) ( ) ( )8... 2
021 rGmxp simatterin Δ−= ρχχχ  

 
If the matter around the sphere is only the 
atmospheric air ( ), then, 
in order to expel all the atmospheric air from 
the inside the belt with - thickness (See 
Fig. 5), we must have . This requires 
that  

25 .10013.1 −×= mNpa

xΔ
app >

( )
( )

( )9...
0

2

21
simatteri

a
n xGm

rp
Δ

>
ρ

χχχ    

Satisfied this condition, all the matter is 
expelled from this region, except the 
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Continuous Universal Fluid (CUF), which 
density is [327 .10 −−≅ mkgCUFρ 7].  
          The density of the Universal Quantum 
Fluid is clearly not uniform along the 
Universe. At supercompressed state, it gives 
origin to the known matter (quarks, electrons, 
protons, neutrons, etc). Thus, the 
gravitational mass arises with the 
supercompression state. At the normal state 
(free space, far from matter), the local inertial 
mass of Universal Quantum Fluid does not 
generate gravitational mass, i.e., 0=χ . 
However, if some bodies are placed  in the 
neighborhoods, then this value will become 
greater than zero,  due to proximity effect, and 
the gravitational mass will have a non-null 
value. This is the case of the region with xΔ - 
thickness, i.e., in spite of all the matter be 
expelled from the region, remaining in place 
just the Universal Quantum Fluid, the 
proximity of neighboring matter makes non-
null the gravitational mass of this region, but 
extremely close to zero, in such way that, the 
value of 0ig mm=χ  is also extremely close to 
zero (  is the inertial mass of the Universal 
Quantum Fluid in the mentioned region).    

0im

          Another important equations obtained 
in the quantization theory of gravity is the 
new expression for the momentum  and 
gravitational energy of a particle with 
gravitational mass  and velocity v , which 
is given by [

q

gM

3]   
( )10vMq g

rr
=

( )112cME gg =

where 221 cvmM gg −= ;  is given by 

Eq.(1), i.e., . Thus, we can write 
gm

ig mm χ=

( )12
1 22 i

i
g M

cv

mM χ
χ

=
−

=

Substitution of Eq. (12) into Eq. (11) and Eq. 
(10) gives 

( )132cME ig χ=
 

( )14
λ

χχ h
c
vvMq i

r
rr
==

For , the momentum and the energy of the 
particle become infinite. This means that a 

particle with non-null mass cannot travel with 
the light speed. However, in Relativistic 
Mechanics there are particles with null mass that 
travel with the light speed. For these particles, 
Eq. (14) gives 

cv =

( )15
λ

χ hq =

Note that only for 1=χ  the Eq. (15) is reduced 
to the well=known expressions of DeBroglie 
( )λhq = . 
          Since the factor χ  can be strongly 
reduced under certain circumstances (See 
Eq.(1)), then according to the Eqs. (13) and 
(14), the gravitational energy and the 
momentum of a particle can also be strongly 
reduced. In the case of the region with xΔ - 
thickness, where χ  is extremely close to zero, 
the gravitational energy and the momentum 
of the material particles and photons become 
practically null.   
         By nullifying the gravitational energy and 
the momentum of the particles and photons, 
including in the infrared range, this force field 
can work as a perfect thermal insulation. This 
means that, a spacecraft with this force field 
around it, cannot be affected by any external 
temperature and, in this way, it can even 
penetrate (and to exit) the Sun without be 
damaged or to cause the death of the crew. The 
repulsive force field can also work as a friction 
reducer with the atmosphere (between an 
aeronave and the atmosphere), which allows 
traveling with very high velocities through the 
atmosphere without overheating the aeronave.
        Considering Eq. (8), for  at app = mr 6= , 
we can write that 

( )
( )

( )16
36

...
0

21
simatteri

a
n GMx

p
ρ

χχχ
Δ

−=

The gravitational shieldings  can be 
made very thin, in such way that the total inertial 
mass of them, for example in the case of 

( n,..,2,1 )

mrs 9.4≅ , can be assumed as . 

Thus, for 

kgM si 50000 ≅

mx 1=Δ  and ,   
Eq. (16) gives 

( )
3.2.1 −= mkgmatteriρ

( ) ( )17101.9... 12
21 mn ×−=χχχ

By making nχχχ === ...21 , then, for 7=n , 
we obtain the following value 
 

( )2200.71... 721 −==== χχχ
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          It is relatively easy to build the set of 
spherical gravitational shieldings with these 
values. First we must choose a convenient 
material, with density ρ  and refraction index 

, in such way that, by applying an 
electromagnetic field 

rn
E  sufficient intense 

( )2
0 EW ε= , we can obtain, according to Eq. 

(5), the values given by Eq. (22). 
          Since in the region with - thickness, 
the value of 

xΔ
χ  is extremely close to zero, we 

can conclude that the gravitational mass of the 
spacecraft, which is given by  

( ) sings mm 021 ...χχχχ= ,  becomes very small. 
This makes possible to the spacecraft acquire 
strong accelerations, even when subjected to 
small thrusts ( )gsmFa = [3]. On the other 
hand, with a small gravitational mass, the 
weight of the spacecraft will be also small. 
          Note that the Gravitational Repulsive 
Force Field aggregates new possibilities to the 
Gravitational Spacecraft, previously 
proposed [8], while showing that the 
performance of this spacecraft goes much beyond 
the conventional spacecrafts. 
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In this work we show that when possible transform some types of substance into a Bose-Einstein condensate at 
room temperature, which exists long enough to be used in practice then will be possible to use these substances 
in order to create efficient Gravitational Shieldings. 

  
Key words: Quantum Gravity, Gravitation, Gravitational Shielding, Bose-Einstein Condensate. 

 
 
          The quantization of gravity shows that the 
gravitational mass mg and inertial mass mi are 
correlated by means of the following factor [1]: 
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where  is the rest inertial mass of the particle 
and  is the variation in the particle’s kinetic 
momentum;  is the speed of light.   

0im
pΔ

c
      In general, the momentum variation pΔ  is 
expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note that 

there is no restriction concerning the nature of 
the force , i.e., it can be mechanical, 
electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to absorption or 
emission of electromagnetic energy. In this case, 
we can write that  
 

( ) ( )2/

)//()//(

cEnccvEvE

dtdzEknknp

r

rr

Δ=Δ=Δ=

=Δ===Δ ωωhh

 
where  is the real part of the propagation 

vector 
rk
k
r

; ir ikk|k|k +==
r

 ; EΔ  is the 
electromagnetic energy absorbed or emitted by 
the particle;  is the index of refraction of the 
medium  and  is the phase velocity of the 
electromagnetic waves, given by:  

rn
v

( )
( )3

11
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⎛ ++

===
ωεσμεκ

ω

rrr

c
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dzv

 ε , μ and σ,   are the electromagnetic 
characteristics of the particle ( 0εεε r=  where rε  
is the relative electric permittivity and 

 ;mF /10854.8 12
0

−×=ε 0μμμ r=  where rμ is 
the relative magnetic permeability and 

).  m/H7
0 104 −×= πμ

          Thus, substitution of Eq. (2) into Eq. (1), 
gives 
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By dividing EΔ  and  in Eq. (4) by the 
volume of the particle, and remembering 
that,

0im
V

WVE =Δ , we obtain 
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where ρ  is the matter density ( )3mkg . 
          Equation (2) tells us that 

( ) ( ) ( ) dtEdvdtpdF Δ=Δ= 1 . Since  pressureW ≡
then we can write that ( ) ( ) vDAdtEdvAFW =Δ== 1 , 
where  is the power density of the absorbed (or 
emitted) radiation. Substitution of 

D
vDW = into 

Eq. (5) yields 
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          In a previous paper [2] it was shown that, if 
the weight of a particle in a side of a lamina is 

gmP g
rr

=  ( gr  perpendicular to the lamina) 
then the weight of the same particle, in the other 
side of the lamina is gmP g

rr
χ=′ , where 

0ig mm=χ  (  and  are respectively, the 
gravitational mass and the inertial mass of the 
lamina). Only when

gm 0im

1=χ , the weight is equal in 
both sides of the lamina. The lamina works as a 
Gravitational Shielding. This is the Gravitational 
Shielding effect. Since ( ) ( )gmgmPP gg χχχ ===′ , 

we can consider that gg mm χ=′  or that 
gg χ=′ .  
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(b) 
 Fig. 1 – Plane and Spherical Gravitational
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass given
by gg mm χ=′ , where gm is its gravitational mass out
of the crust. 
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(b) 
 Fig. 2 – The gravity acceleration in both sides of the
gravitational shielding.  

χ  

 
 
 
          In 1999, Danish physicist Lene Hau et al., 
by passing a light beam through a Bose-Einstein 
condensate (BEC) of sodium atoms at nK, 
succeeded in slowing a beam of light to about 17 

meters per second [3]. In this case, the 
enormous index of refraction ( vcnr = )  of the 
BEC is equal to 17.6 million. Even higher 
refractive indices are expected (light speed as low 
as micrometer/sec).  
        According to Eq. (6), this strong decreasing 
of , shows that the values of v χ  in a BEC can 
be strongly reduced with small values of . This 
can be very useful to create Gravitational 
Shieldings.  

D

          The Hau’s experiment requires 
temperatures near absolute zero. However, at the 
beginning of 2013, Ayan Das and colleagues [4] 
have used nanowires to produce an excitation 
known as a polariton1. These polaritons formed a 
Bose-Einstein condensate at room temperature, 
potentially opening up a new way for studying 
systems that otherwise require expensive cooling 
and trapping. Instead of atoms, condensation was 
achieved using quasiparticles.  
          At the end of 2013 researchers at IBM’s 
Binning and Rohrer Nano Center have been able 
to achieve the BEC at room temperature by 
placing a thin polymer film2—only 35 
nanometers thick—between two mirrors and then 
shining a laser into the configuration [5]. The 
photons of the laser interact with excitions3 [6] 
leading to the onset of a new quasi-particle that 
exhibits properties of light and matter - 
Polaritons. Because polaritonic quasiparticles 
have extraordinarily light masses and they are 
bosons, they can condense together in a single 
quantum state. This makes for extremely unusual 
emitters, as well as new solid-state devices 
exhibiting Bose-Einstein condensation at room 
temperature. Unfortunately, this BEC state of 
matter only lasts for a few picoseconds. 
          When possible transform some types of 
substance into a Bose-Einstein condensate at 
room temperature, which exists long enough to 
be used in practice then will be possible to use 
these substances in order to create efficient 
Gravitational Shieldings, according to (6).  
                                           
1 Polaritons are quasiparticles resulting from strong 
coupling of electromagnetic waves with an electric or 
magnetic dipole-carrying excitation. 
 2 The luminescent plastic film is similar to that used in 
many smart phones for their light-emitting displays. 
 
3 An exciton is a bound state of an electron and an 
electron hole which are attracted to each other by the 
electrostatic Coulomb force. It is an electrically 
neutral quasiparticle that exists in insulators, 
semiconductors and in some liquids. The exciton is 
regarded as an elementary excitation of condensed 
matter that can transport energy without transporting 
net electric charge [6]. 
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In this work it is theoretically shown that a millisecond pulsar spinning with angular velocity close to 
1000 rotations per second (or more) has its gravitational mass reduced below its inertial mass, i.e., under 
these circumstances, the gravitational and the inertial masses of the millisecond pulsar are not 
equivalents. This can easily be experimentally checked, and it would seem to be an ideal test to the 
equivalence principle of general relativity. 
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1. Introduction 
           
          Millisecond pulsars are neutron stars 
with radius in the range of  [km145.9 − 1] 
and rotational period in the range of 
milliseconds. Thus, they rotate hundreds of 
times per second. They are the product of an 
extended period of mass and angular 
momentum transfer to a neutron star from an 
evolving companion star [2, 3, 4, 5, 6, 7, 8]. 
Millisecond pulsars are the fastest spinning 
stars in the Universe. The fastest known 
millisecond pulsar rotates 716 times per 
second [9]. Current theories of neutron star 
structure and evolution predict that pulsars 
would break apart if they reach about of 
~1500 rotations per second [10, 11] and that 
at 1000 rotations per second they would lose 
energy by gravitational radiation faster than 
the accretion process would speed them up 
[12]. However, in 2007 it was discovered a 
neutron star XTE J1739-285 rotating at 
1122 times per second.  
          We show in this paper that a 
millisecond pulsar spinning with angular 
velocity close to 1000 rotations per second 
(or more) has its gravitational mass 
significantly reduced below its inertial mass, 
showing therefore, that the gravitational mass 
is not equivalent to the inertial mass as 
claims the equivalence principle of general 
relativity .  
 
2. Theory  
           
          The physical property of mass has two 
distinct aspects, gravitational mass mg and 
inertial mass mi. The gravitational mass 
produces and responds to gravitational fields. 
It supplies the mass factors in Newton's 

famous inverse-square law of gravity 
(F=GMg mg /r2). The inertial mass is the mass 
factor in Newton's 2nd Law of Motion 
(F=mia).  
          Einstein's Equivalence Principle 
asserts that a experiment performed in a 
uniformly accelerating reference frame with 
acceleration a are undistinguishable from the 
same experiment performed in a non-
accelerating reference frame in a 
gravitational field where the acceleration of 
gravity is g = − a. One way of stating this 
fundamental principle of general relativity 
theory is to say that gravitational mass is 
equivalent to inertial mass.  
          However, the quantization of gravity 
shows that that the gravitational mass mg and 
inertial mass mi are correlated by means of 
the following factor [13]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

          Equation (1) shows that only for 
0=Δp  the gravitational mass is equal to the 

inertial mass. 
      In general, the momentum variation pΔ  is 
expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note 

that there is no restriction concerning the 
nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F
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          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy. In this case, we can write that  
 

( ) ( )2/

)//()//(

cEnccvEvE

dtdzEknknp

r

rr

Δ=Δ=Δ=

=Δ===Δ ωωhh

 
where  is the real part of the propagation 
vector 

rk
k
r

; ir ikk|k|k +==
r

 ; EΔ  is the 
electromagnetic energy absorbed or emitted 
by the particle;  is the index of refraction 
of the medium  and v  is the phase velocity of 
the electromagnetic waves, given by:  

rn

( )
( )3

11
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2 ⎟
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⎛ ++

===
ωεσμεκ

ω

rrr

c
dt
dzv

 ε , μ and σ,   are the electromagnetic 
characteristics of the particle ( 0εεε r=  
where rε  is the relative electric permittivity 
and  ;mF /10854.8 12

0
−×=ε 0μμμ r=  where 

rμ is the relative magnetic permeability and 
).  m/H7

0 104 −×= πμ
          Thus, substitution of Eq. (2) into Eq. 
(1), gives 
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          If the particle is also rotating, with an 
angular speed ω  around its central axis, then 
it acquires an additional energy equal to its 
rotational energy ( )2

2
1 ωIEk = .  Since this is 

an increase in the internal energy of the 
particle, and this energy is basically 
electromagnetic, we can assume that , such 
as 

kE
EΔ , corresponds to an amount of 

electromagnetic energy absorbed (or emitted) 
by the particle. Thus, we can consider  as 
an increase in the electromagnetic 
energy 

kE

kEU =Δ
EΔ  absorbed (or emitted) by the 

particle. Consequently, in this case, we must 
replace EΔ  in Eq. (4) for . In the 
case of a millisecond pulsar, we can 

( )UE Δ+Δ

assumeΔ . Thus, Eq. (4) reduces to 
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where I  is the moment of inertia of the pulsar in 
respect to its rotation axis;  is the index of 
refraction of the pulsar ;  is the rest 
inertial mass of the pulsar and  is the speed of 
light. 

rn
( )1≅rn 0im

c

          Since a pulsar is a rigid sphere then we can 
assume 2

05
2 RmI i= , where R  is the pulsar 

radius. In this case, Eq. (5) can be rewritten as 
follows 
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In the case of millisecond pulsars, we can take 

kmR 10≅  (There are various models 
predicting radii on the order of 10 km[14]). 
Therefore, if the pulsar is spinning with angular 
velocity close to 1000 rotations per second 
( )srad /300,6≅ω then Eq. (6) shows a 
decreasing of about 0.01% in the gravitational 
mass of the millisecond pulsar, in respect to the 
inertial mass of the pulsar.  
          However, the shortest possible period 

 of a pulsar can be estimated starting from 
the assumption that the speed  at the 
pulsar's surface cannot exceed the speed of 
light 

T
v

( )722
c
RT

T
Rcv ππ

=⇒==

For a pulsar of period  the radius 
is 

sT 001.0=
kmcTR 472 == π .  

          Equation (6) shows that millisecond 
pulsars with radius of about 30km, spinning 
with angular velocity close to 1000 rotations 
per second, have their gravitational masses 
decreased of about 1% in respect to the 
inertial mass of the pulsar.  
          This should provide an interesting new 
test for equivalence principle of general 
relativity.  As show the article “Rare 
Celestial Trio to Put Einstein's Theory to the 
Test”, published in Science [15], recent 
astrophysical discoveries about millisecond 
pulsars are also pointing to this possibility. UE Δ<<
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Besides energy, the electromagnetic waves transport linear momentum. Then, if this momentum is 
absorbed by a surface, pressure is exerted on the surface. This is the so-called Radiation Pressure. Here 
we show that this pressure has a negative component (opposite to the direction of propagation of the 
radiation) due to the existence of the negative linear momentum transported by the electromagnetic 
waves.  This fact leads to an important theoretical discovery: the velocity of the electromagnetic waves in 
free space is not a constant. In addition, a generalized equation of the Newton’s law of Gravitation, is 
deduced starting from the concept of negative radiation pressure applied on the Gravitational Interaction. 
   
Key words: Gravity, Gravitation, Electromagnetic Waves, Radiation Pressure. 

 
1. Introduction 
          Electromagnetic waves transport 
energy as well as linear momentum. Then, if 
this momentum is absorbed by a surface, 
pressure is exerted on the surface. Maxwell 
showed that, if the incident energy U  is 
totally absorbed by the surface during a 
time t , then the total momentum q transferred 
to the surface is vUq =  [1]. Then, the 
pressure, p (defined as force  per unit area F
A ), exerted on the surface, is given by 

( ) ( )1111
A

dtdU
vv

U
dt
d

Adt
dq

AA
Fp =⎟

⎠
⎞

⎜
⎝
⎛===

whence we recognize the term ( ) AdtdU  as 
the radiation power density, , (in watts/mD 2) 
arriving at the surface1. Thus, if cv =  the 
radiation pressure exerted on the surface  is  

( )2
c
Dp =

          Here we show that this pressure has a 
negative component (opposite to the 
direction of propagation of the photons) due 
to the existence of the negative linear 
momentum transported by the photons. This 
fact leads to an important theoretical 
discovery: the velocity of the electromagnetic 
waves in free space is not a constant.  In 
addition, a generalized equation of the Newton’s 
law of Gravitation is deduced starting from the 
concept of negative radiation pressure applied on 
the Gravitational Interaction. 
 
.2. Theory  
          The energy of a harmonic oscillator is 
quantized in multiples of , and given by hf
 
                                           
1 This value is also called of Poynting vector. 

 
( ) ( )3,...2,1,02

1 =+= nhfnEn

where  is the classical frequency of 
oscillation, and h  is the Planck’s constant 
[

f

2]. When 0=n , Eq. (3) shows that 
hfE 2

1
0 = . This value is called energy of the 

zero point. Thus, the energy of the harmonic 
oscillator, at equilibrium with the 
surrounding medium, does not tend to zero 
when temperature approaches to absolute 
zero, but stays equal to .  0E
          In the particular case of massless 
oscillators (photons, for example), does 
not correspond to 

0E
the lowest value of the 

energy, which the oscillator can have, 
because, when temperature approaches to 
absolute zero the oscillator frequency 
becomes dependent of the temperature T , as 
show the well-known expression of the 
thermal De Broglie wavelength ( )Λ  for 
massless particles [3, 4], which is given by 

( )4
2

3
1

3
1 2

1 kThf
kT

ch π
π

=⇒=Λ

Then, the lowest value of the energy hf2
1 , in 

the case of the photon, for example, will be a 
fraction of the value hf2

1  correspondent to a 
critical temperature  very close to absolute 
zero. The mentioned fraction must be only 
related to the frequency , and a frequency 
limit, , whose value must be extremely 
large. Just a simple algebraic form, the 

cT

f

gf

quotient gff , can express satisfactorily the 
mentioned fraction. Thus, according to Eq. 
(4), we can write that

464



 2

( )53
1

2
1 kT

f
fhf
g

π=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
 

Above , the photon absorbs energy from 
the surrounding medium

cT
2 [5], and its energy 

becomes equal to hf . Therefore, the energy 
absorbed by the photon is 
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      ( )
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fhf2

1                                  hf   

                                                      
       photon 
        T =Tc                                photon 
                                                  T >Tc 
Fig. 1 – Above cT , the photon absorbs energy from
the surrounding medium, and its energy becomes
equal to hf . 

 
The absorbed energy is that thrust the photon 
and gives to it its velocity . Consequently, 
the momentum  transported by the photon 
with velocity  will be expressed by 
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          Equation above shows the existence of 
a bipolar linear momentum transported by 
the electromagnetic waves. For the 
resultant momentum transported by the 
photon is positive, i.e., If this momentum is 
absorbed by a surface, pressure is exerted on 
the surface, 

gff 2<

in the same direction of 
propagation of the photon. These photons are 
                                           
2  In order to provide the equilibrium the harmonic 
oscillator absorbs energy from the surrounding 
medium.     

well-known. However, Eq. (7) point to a 
new type of photons when . In this 
case 

gff 2=

0=q , i.e., this type of photon does not 
exert pressure when it incides on a surface. 
What means that it does not interact with 
matter. Obviously, this corresponds to a 
special type of photon, which we will call of 
neutral photon. Finally, if  the 
resultant momentum transported by the 
photon is negative. If this momentum is 
absorbed by a surface, pressure is exerted on 
the surface, 

gff 2>

in the opposite direction of 
propagation of the photon. This special type 
of photon will be denominated of attractive 
photon.  
          The quantization of gravity shows that 
the gravitational mass mg and inertial mass 
mi are correlated by means of the following 
factor [6]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum.  
          Another important equation obtained 
in the quantization theory of gravity is the 
new expression for the momentum  of a 
particle with gravitational mass  and 
velocity , which is given by   

q

gM

v
( )9vMq g

rr
=

where 221 cvmM gg −= ;  is given by 

Eq.(8), i.e., .  
gm

ig mm χ=

 By comparing Eq. (9) with (7) we obtain 
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Mass–energy equivalence principle states that 
anything having mass has an equivalent amount 
of energy and vice versa. In the particular case of 
photons, the energy of the photons, , has a 
corresponding equivalent mass, 

hfE =

gM , given by its 
energy E divided by the speed of light squared c², 
i.e., 

( )112cEM g ≡
or  
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( )122 hfcM g ≡

Considering this expression, Eq. (10) can be 
rewritten as follows
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          Equation (13) shows that the speed of the 
electromagnetic waves in free space is not a 
constant. Thus, also the speed of light is not a 
constant.  
          Theories proposing a varying speed of light 
have recently been widely proposed under the 
claim that they offer a solution to cosmological 
puzzles [7 , 8]. 
          It is known that the interactions are 
communicated by means of the changing of 
“virtual” quanta. The maximum velocity of these 
quanta is a constant called maximum velocity of 
propagation of the interactions. Currently, it is 
assumed that this velocity is equal to the velocity 
of the electromagnetic waves in free space ( )c . 
This is the reason of the constant c  to appear in 
the relativistic factor (Eq. (10)). However, Eq. 
(13) shows that the velocity of the 
electromagnetic waves in free space is not a 
constant. In addition, Eq. (13) shows that for 

 the velocity of the photon is imaginary. gff 2>
This means that the attractive photons are virtual 
photons. 
           Now we will apply the concept of negative 
radiation pressure, here developed, to the 
Gravitational Interaction.  
         According to Eq. (7), the resultant 
momentum transported by the photons with 
frequency  is negative. If this momentum 
is absorbed by a surface, pressure is exerted on 
the surface, 

gff 2>

in the opposite direction of 
propagation of the photon. 
          Now consider two particles A  and B  with 
gravitational masses  and , respectively. 
If both particles emit attractive radiation  
( ), then the powers  and  emitted 
from  

Am Bm

gff 2> AP BP
A  and B , according to Eq. (6), are 

respectively given by 
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where  and  are respectively, the 
number of attractive photons emitted from 

AN BN
A  

and B , during the time interval ft 1=Δ .   
          Equations (14) and (15) can be rewritten as 
follows 
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where and  are respectively the total 
energies of  the particles 

( )AgE ( )BgE
A  and B , given 

respectively by: ( ) ( )
2222 1 cVcmcME AAAgAg −==  

and ( ) ( )
2222 1 cVcmcME BBBgBg −==  [6]; 

 is the velocity of the particle AV A  in respect to 
the particle B  and  is the velocity of the 
particle 

BV
B  in respect to the particle A . 

Obviously, BA VV = .    
          Thus, if r  is the distance between the 
mentioned particles, then the power densities of 
the attractive radiation in A  and B  are 
respectively, given by 
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where BA VVV == ; 0ξ is expressed by 

( )20
4

2

0 π
ξ fc

=

          Let us now show that the gravitational 
attraction between two particles A and B is 
generated by the interchange of attractive 
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photons ( )gffwithphotonsvirtual 2> , 
emitted reciprocally by the two particles.  
          It is known that the electric force on an 
electric charge A, due to another electric charge 
B is related to the product of the charge of A 

 by the flux density on A, due to the charge 

of B,

( Aq )
( )24 rqD BB π= , i.e., ABBA qDF

rr
∝ . By 

analogy, the charge A exerts an opposite electric 
force  on the charge B, which is related to the 
product of the charge of B (  by the flux 
density on B, due to the charge of A, 

)Bq

( )24 rqD AA π= , i.e., ABAB FF
rr

−= , 

BAAB qDF
rr

∝ . These proportionalities are 
usually written by means of the following 
equations: 
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where 0ε  is the so-called permissivity constant 

for free space ( )mF/10854.8 12
0

−×=ε .   
          Similarly, the magnetic force that a 
magnetic pole B exerts on another magnetic pole 
A is related to the product of the pole intensity 

 of the pole A by the flux density on A, due 
to the pole intensity   of the pole B, 

Ap

Bp
( )24 rpD BB π= , i.e., ABBA pDF

rr
∝ . By 

analogy, the pole A exerts an opposite magnetic 
force  on the pole B, which is related to the 
product of the pole intensity   of the pole B 
by the flux density on B, due to the pole intensity 

 of the pole A, 

Bp

Ap ( )24 rpD AA π= , i.e., 

ABAB FF
rr

−= , BAAB qDF
rr

∝ . Usually  these 
proportionalities are expressed by means of the 
following equations: 
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where 0μ   is the so-called permeability constant 

for free space ( )mH /104 7
0

−×= πμ .         
          In the case of the forces produced by the 
action of  attractive photons emitted reciprocally 
from the particles A and B, their expressions can 
be deduced by using the same argument 
previously shown in order to obtain the 
expressions of the electric forces  and magnetic 
forces. That is,  the force exerted on the particle 
A (whose gravitational mass is  ), by 
another particle B  (whose gravitational mass is  

) is related to the product of  by 
the flux density (power density) on A, due to the 
mass , 

( )AgM

( )BgM (AgM )

( )BgM ( )( )19..4 2 EqSeerPD BB π= , 

i.e., ( )AgBBA MDF
rr

∝ . By analogy, the particle A 
exerts an opposite force  on the particle B, which 
is related to the product of the mass ( )AgM  by the 
flux density (power density) on B, due to the 
mass ( )AgM  of the particle A, 

( )( )18..4 2 EqSeerPD AA π= ,i.e., ABAB FF
rr

−= , 

( )BgAAB MDF
rr

∝ . Thus, we can write that  
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Substitution of Eqs. (18) and (19) into Eq. (23) 
we get 
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For 0=V  Eq. (24) reduces to 
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where  is the 
Universal constant of Gravitation.   

2211 ..1067.6 −−×= kgmNG

          Equation (25) tells us that  
( )2600 Gk =ξ

By substituting 0ξ given by Eq. (20) into this 
expression, we obtain 
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          From the above exposed, we can then 
conclude that the gravitational interaction is 
caused by the interchange of virtual photons with 
frequencies  (attractive photons). In this 
way, the called graviton must have spin 1  and 
not 2. Consequently, the gravitational forces are 
also gauge forces because they are yielded by the 
exchange of virtual quanta of spin 1, such as the 
electromagnetic forces and the weak and strong 
nuclear forces. 

gff 2>

         Now consider the emission of  attractive 
photons with frequency  (gravitons) 

N
gff 2>
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from a particle with mass . According to Eq. 

(8) , and considering that 
0im

vUq = , we get 
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Substitution of Eq. (6) and (13) into Eq. (28) 
gives 
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In case of protons, for example, the number of 
attractive photons emitted from a proton, , 
can be expressed by means of the following 
relation: 

pN

( )00 ipp mmNN = , where  is the 
number of attractive photons emitted from the 
particle with mass ;  is the rest inertial 
mass of the proton. In this case, the equation (29) 
will be rewritten as follows:  
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          In the case of, electrons, for example, the 
number of attractive photons emitted from an 
electron , can be expressed by means of the 
following relation: 

eN
( 00 iee mmNN = ) , where 

 is the rest inertial mass of the electron. In 
this case, the equation (29) will be rewritten as  
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This is exactly the same expression for the proton 
(Eq. (30).  
          In the case of, neutrinos, for example, the 
number of attractive photons, , emitted from 
a neutrino can be expressed by means of the 
following relation: 

nN

( 00 inn mmNN = ) , where 

 is the rest inertial mass of the neutrino. In 

this case, the equation (29) will be rewritten as 
follows: 
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Also, in this case, the obtained expression is 
exactly the same expression for the proton and 
the electron (the term 0imN is a constant). In 
short, the result is the same for any particle with 
non-null mass.  
           By solving equation below 
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we get: 
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Note that, for maxNN = , the value of  in Eq. 

(34) becomes equal to . But, the minimum 
frequency of the gravific photons is very close to 

, then we can write that 

f

minf

gf2 gfff 2min ≅= .  
Under these circumstances, Eq. (33) shows that 
we have that 1min ≅= χχ . Consequently, both 
terms of the Eq. (34) become approximately 
equal to zero. On the other hand, for 

1min == NN   (one gravific photon) the value of 
 in Eq. (34) becomes equal to (the 

maximum frequency of the gravific photons) and 
Eq. (33) shows that, in this case, 

f maxf

maxχχ = , i.e., 
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By solving this equation, we obtain: 
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          The energy density  at a distance D r  
from the mentioned particle can be expressed by: 
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Substitution of Eq.(36) into Eq. (37) yields 
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By comparing Eq. (38) with equations (18) and 
(19), we can conclude that  
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By comparing this equation with Eq.(20), we 
obtain 
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Now, taking Eq. (8), where the term cmp i0Δ  is 
putted in the following form: 
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In practice, how close  the velocity   can  
approach? At the Large Hadron Collider (LHC) 
the protons each have energy of 6.5 TeV, giving 
total collision energy of 13 TeV. At this energy 
the protons move with velocity 

. Possibly this value will can 
be increased up to , in 
the next experiments at the LHC. In this case, Eq. 
(41) gives 

c v

cv 999999990.0=
cv 999999999999.0=

710−≅χ . Since maxχ  is obviously, 
very greater than this value, then we can 
conclude that the term ( )456 max

2
max +− χχ  in 

Eq. (40) is very greater than 1410 ; showing, 
therefore, that the maximum frequency  of the 
gravific photons (See Eq. (40)) is very greater 
than 

f

( ) 0
642

0
14 1010 ii mhcm ≅ . Thus, we can 

define the frequency spectrum of the gravific 
photons by means of the following expression: 
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          This expression shows then that the 
frequency spectrum of the gravific photons must 
be above the spectrum of the gamma rays 
(neutrino mass:  kgmi

37
0 10−≅ [9]). Thus, 

considering that the highest energy of gamma ray 
detected is approximately  [eV13103× 10] 3, in 
terms of frequency , then we 

can assume that 

Hzf 28
max 10≈γ

the characteristic value, , in 

the Eq.(34), in spite to be greater than 
gf2

maxγf  , it 
should be very close it, because the spectrum of 
the attractive photons should make limit with the 
gamma rays spectrum (See Fig.2). Thus, we can 
write that  
 

gf2 ≳ ( )431028
max Hzf ≈γ  

 
          It is very unlikely that there are gamma 
rays in the Nature with frequency much greater 
than the aforementioned value, but if they exist, 
they would only show that the value of  
would be situated above the value indicated by 
Eq (43).   

gf2

                                                                        
                                                                         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 – The Gravific  Photons Spectrum (above 

Hzfg
28102 ≈ ).  
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3 The largest air shower detected is from a particle of 
around  but this is thought to be from a 
cosmic ray particle rather than photon.  
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The non existence of  black holes has been predicted by the Relativistic Theory of Quantum Gravity  as a 
consequence of the existence of negative gravitational mass evidenced in the expression of correlation 
between gravitational mass mg and inertial mass mi, obtained after the quantization of gravity [7]. Here, 
we review this theoretical discovery, which point to a revolution in fundamental physics. 
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1. Introduction 
 
          After the development of the Einstein’s 
General Relativity Theory in 1915, Karl 
Schwarzschild found a solution to the 
Einstein field equations, which describes the 
gravitational field of a spherical mass [1]. 
This solution had a peculiarity; the gravity 
becomes infinity in a surface around the 
spherical mass, defined by the called 
Schwarzschild radius. This surface, called an 
event horizon, marks the point of no return, 
and defines the edge of a “hole”, which is 
called "black" because it absorbs all the light 
that hits the horizon, reflecting nothing, just 
like a perfect black body in thermodynamics 
[2, 3].  
          In the early 1970s, Stephen Hawking 
shows what can happen at the event horizon 
in terms of quantum mechanics. Pairs of 
particle-antiparticle can be created near the 
event horizon, with some sucked into the 
central singularity, while their partners 
escape into space. Thus, black holes leak 
radiation into space, slowly sucking energy 
from their gravitational core, and that, given 
enough time, black holes evaporate 
completely into radiation. There is, however, 
a bigger problem: the Hawking radiation 
does not carry information.  
           The black hole information paradox 
was first observed by Hawking [4], when he 
looked at the nature of radiation emitted by 
black holes. He concluded that the emitted 
radiation does not transport the information 
of the matter that made the hole. Numerous 
efforts have been made to resolve the 
paradox. 
 
 

 
 
         In the past 40 years it has been 
suggested that the "lost" information ends up 
in parallel universes where no black holes 
exist, or that Hawking radiation is not 
entirely thermal but has some quantum 
effects as well. The own Hawking in 2005 
published a paper that suggested quantum 
perturbations of the event horizon of a black 
hole would allow information to escape. 
However, these theories have shown 
inconsistency.  
          In 2012, it was proposed by Ahmed 
Almheiri, Donald Marolf, Joseph Polchinski, 
and James Sully [5] the existence of a black 
hole firewall at the event horizon.  
          An interesting debate has erupted in 
the physics community recently, mainly after 
the publication of Hawking’s paper [6], 
because there are several indications that 
beloved theories believed to be true cannot 
be true all at once.  
          In his paper, Hawking concludes: 
“There would be no event horizons and no 
firewalls.”… “The absence of event horizons 
means that there are no black holes - in the 
sense of regimes from which light can't 
escape to infinity.”  
         The possibility of do not exist Black 
Holes it has been previously predicted by the 
Relativistic Theory of Quantum Gravity, as a 
consequence of the existence of negative 
gravitational mass evidenced in the 
expression of correlation between 
gravitational mass mg and inertial mass mi , 
which can be put in the following form [7]:  
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where  is the density of energy on the 
particle and

W
( )kgJ / ρ  is the matter density of 

the particle ( )3mkg ;  is its index of 
refraction; is its inertial mass at rest. 

rn

0im
          Equation (1) shows that only for 

 the gravitational mass is equivalent to 
the inertial mass. Also, it shows that the 
gravitational mass of a particle can be 
reduced or made negative when the particle 
is subjected to high-densities of 
electromagnetic energy.  

0=W

          On the other hand, the 
Schwzarzschilds’ equation, is given by 
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The Einstein’s equivalence principle predicts 
that . Therefore, the current 
interpretation of Eq. (2) is that, if 

ig mm =

22 cGmr g= (Schwzarzschilds’ radius), 
then  ∞→g . Based on this singularity arose 
the concept of event horizon and Black Hole. 
However, we see here that, according to Eq. 
(1), the gravitational mass mg can be 
negative. This can occur, for example, in a stage 
of gravitational contraction of a neutron star*, 
when the gravitational masses of the neutrons, in 
the core of the star, are progressively turned 
negative, as a consequence of the increase of  the 
density of magnetic energy inside the neutrons, 
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 [8], due to the decrease of the distance 
                                           
* There is a critical mass for the stable configuration 
of neutron stars. This limit has not been fully defined 
as yet, but it is known that it is located between 1.8M  
and 2.4M . Thus, if the mass of the star exceeds 
2.4M  , the contraction can continue. 
 

between the neutrons, during the very 
strong compression at which they are 
subjected.  
          The neutron star's density varies from 
below 1×109 kg/m3 in the crust - increasing 
with depth – up to 8×1017 kg/m3 in the core 
[9]. From these values we can conclude that 
the neutrons of the core are much closer to 
each other than the neutrons of the crust†. 
          This means that the value of in the 
crust is much smaller than the value in the 
core. Therefore, the gravitational mass of the 
core becomes negative before the 
gravitational mass of the crust. This makes 
the gravitational contraction culminates with 
an explosion, due to the repulsive 
gravitational forces between the core and the 
crust. Therefore, the contraction has a limit 
and, consequently, the singularity (

nW

∞→g ) 
never occur. This means that Black Hole 
does not exist.  
          However, we would like to draw the 
attention to the possible existence of celestial 
bodies similar to “black holes”. These bodies 
would have ultra-strong electromagnetic 
fields. Then, according to Eq. (1) their 
gravitational masses would be strongly 
negative. Thus, when another body 
approaches them, the gravitational mass of 
the body also becomes negative due to the 
action of the ultra-strong magnetic field. The 
result is an enormous gravitational attraction 
between them, similar to that would be 
produced by a “black hole”. 
 
 
 
 
 
 
 
 
 
 
                                           
† The density 1×109 kg/m3 in the crust shows that the 
radius of a neutron in the crust has the normal value 
(1.4×10-15m). However, the density 8×1017 kg/m3 
shows that the radius of a neutron in the core should 
be approximately the half of the normal value.  
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A new form of matter-antimatter transformation is described in this work. The transformation 
of matter into cold neutral antimatter (low-energy antimatter atoms) is achieved simply by 
means of the application of an ultra strong magnetic field upon the matter.  

                      Key words: Antimatter, Cold neutral antimatter, Low-energy antimatter atoms, Imaginary mass.   
 

        
1. Introduction  
          Antimatter in the form of individual 
anti-particles is usually produced by particle 
accelerators and in some types of radioactive 
decay. However, Antimatter in the form of 
anti-atoms is one of the most difficult 
substances to produce. 
          In 1995, CERN said that they had 
created 9 antihydrogen atoms. The 
experiment was performed using the Low 
Energy Antiproton Ring (LEAR). The 
Fermilab soon confirmed the CERN findings 
by producing 100 antihydrogen atoms at their 
laboratories. The antihydrogen atoms 
produced were extremely energetic (“hot”) 
and were not well suited to experimental 
study. In 2002 the ATHENA project 
announced that they had created the world's 
first “cold” antihydrogen [1]. The ATRAP 
project produced similar results some time 
later [2].    
          In 2010, the ALPHA collaboration 
announced that they had so trapped 38 
antihydrogen atoms for about 1/6 s. [3, 4]. 
This was the first time that neutral antimatter 
had been trapped. On 2011, ALPHA said that 
they had trapped 309 antihydrogen atoms 
during approximately 1,000 seconds. This 
was longer than neutral antimatter had ever 
been trapped before [5, 6]. ALPHA has used 
these trapped atoms to initiate research into 
the spectral properties of the antihydrogen 
[7].  
          In all these cases, it was required more 
energy for the generation of the antimatter 
than that it would be possible to obtain with 
the annihilation of the antimatter produced, 
in the annihilation antimatter/matter process. 
          Here we describe a new form of matter 
transformation into cold neutral antimatter 
(low-energy antimatter atoms).   

 
2. Theory 
          In a previous paper, we have shown 
that photons have non-null imaginary 
masses, given by 
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where   is the frequency of the photons and 

 the speed of light.  
f

c
          In the derivation of these expressions, 
it was assumed that the momentum, p , 
carried out by a photon is expressed by the 
well-known  equation chfhp == λ . However, 
recently we have discovered that this 
equation is an approximated expression, 
valid only in the case of  ( is a limit 
frequency, whose value is approximately 
equal to 10Hz). The complete expression for 
the momentum carried out by the photon is 
given by [

0ff >> 0f

8]  
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where  is the volume of the photon; 

is the density of the electromagnetic 
energy inside the photon and is the 
density of electromagnetic energy 
correspondent to the energy  in the 
volume .   
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          Starting from this new expression 
for p , the calculations shows (See ref. [8]) 
that the imaginary inertial mass and the 
imaginary gravitational mass of the photon 
are respectively expressed by 
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          On the other hand, since 

 and 

, we can conclude that 

. Thus, Eq. (2) can 

be rewritten as follows  
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          In the particular case of photons with 
frequency  produced by the annihilation of 
a par electron/positron, where we have 

and  

ef

2
0 cmhf realeie = ( ) imaginaryphotoniimaginaryei mm −=0

(See ref. [9]), we can write that 
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where  W  is now the density of external 
electromagnetic energy inside the electron; 

 is the density of energy correspondent to 
the energy in the volume of the electron. 
Note that Eq. (5) can be generalized for 
protons, neutrons, etc.  
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          For , Eq. (5) reduces to 0=W
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          Substitution of the well-known 
expression: 0

22
02

12
02

1 μμε BHEW =+= into 
Eq. (5) gives  
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where B  (in Tesla) is the intensity of the 
magnetic field inside the electron.  
          Previously, it was shown that the 
electric charge, q , can be expressed by the 
following equation 
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where χ  is the correlation factor between 
gravitational mass and inertial mass [9].  
          In the particular case of the electron, 
we have 
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where [21108.1 ×−=eχ 9]. 
          Substitution of  Eq. (6) into Eq. (9) 
yields 
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          Substitution of Eq. (7) into Eq. (8) 
gives 
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electron charge becomes 
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          A possible interpretation for this fact is 
that, under these circumstances, the electron 
becomes a positron. 
          It is easy to show that, also for 
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 the proton becomes 

an anti-proton, and the neutron becomes an 
anti-neutron.  
          Assuming that the electron is a sphere 
with radius  and surface charge , and 
that at an atomic orbit its total energy 

 ( is the rest inertial mass of the 
electron) is equal to the potential electrostatic 
energy of the surface charge, 

er e−

2
0cmE e≅ 0em

reE pot 0
2 8πε=  [10], then these conditions 

determine the radius err ≡ : 
mcmer ee

152
00

2 104.14.2 −×≅= πε  *, which is 
equal to the radii of the protons and neutrons. 
Consequently, we can assume that electrons, 
protons and neutrons in the atom have the 
same value for , i.e., 0W

3123
3
4

00 .10 −≅= mjoulesrhfW eπ . This means 
that, it is necessary by applying a magnetic 
field with intensity: 
 

( ) ( ) ( )14242,22 0000 TeslaffWffB ≅= μ
  
through the neutral matter in order to 
transform it into neutral antimatter. It is 
important to note that, for 

( ) 0002 WffB μ> the transformation does 
not occur. Therefore, ( ) 0002 WffB μ=  is a 
critical value in order to transform the matter 
into antimatter.  
                                           
* The radius of the electron depends on the 
circumstances (energy, interaction, etc) in which it is 
measured. This is because its structure is easily 
deformable. For example, the radius of a free electron 
is of the order of   [m1310− 11], when accelerated to 
1GeV total energy it has a radius of 

[m16109.0 −× 12]. 

          Note that for Hzf 5.0= the value of 
B  reduces to Tesla112~ .  
          In 1999, the National High Magnetic 
Field Laboratory (USA) announced that they 
had created a 45 tesla magnet [13]. This is 
the strongest continuous magnetic field yet 
produced in a laboratory. Posteriorly, in 
2010, they had created a 36 tesla resistive 
magnet [14]. This is the strongest continuous 
magnetic field produced by non-
superconductive resistive magnet. In 2012 
Researchers of the National High Magnetic 
Field Laboratory and the Los Alamos 
National Laboratory, USA reach world-
record 100.75 Tesla magnetic field (pulsed) 

5[1 ].    
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This paper provides a realistic approach to remove end of life geostationary satellites and 
GEO orbital debris into geostationary orbit (GEO), using ground-based masers. This method 
can also be used to put spatial probes and spacecrafts in orbit of the Moon, and also in orbit of 
the planets of the solar system, launching these artifacts from an Earth orbit. 
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1. Introduction  
 
        The geostationary orbit (GEO) contains 
a multiplicity of communication satellites, 
but also military satellites and several new 
ones are being launched each year. At the 
end of their operational lives they must be 
removed in order to reduce the possibility of 
collisions. Debris from collisions in GEO do 
not decay from orbit due to atmospheric 
friction, and therefore present a permanent 
collision hazard for spacecrafts. The NASA, 
AFRL, DARPA, and the aerospace 
community have significant interest in 
removal inactive GEO satellite and GEO 
debris. Unfortunately, the capability to 
remove these debris is limited. Options are 
costly or not feasible [1, 2].  
          This paper provides a realistic 
approach to solving the GEO orbital debris 
removal problem, using ground-based 
masers.   
 
2. Theory 
 
          The outer Van Allen radiation belt is a 
layer of energetic charged particles (plasma) 
existing around the Earth. The large outer 
radiation belt is almost toroidal in shape, 
extending from an altitude of about 6,600-
60,000 km above the surface. The trapped 
particle population of the outer belt is varied, 
containing electrons and various ions. Most 
of the ions are in the form of energetic 
protons (H+)* . The high-energy of these ions 
confer to them an extremely high mobility.  
                                           
* It is generally agreed that the main constituent of the 
atmosphere at great heights above the Earth (>1,500km) 
is hydrogen (H+) [3].  

 
 
 
 
          Mobility μ  is defined for any species 
in the gas phase, encountered mostly in 
plasma physics, as: mmq νμ =  where  is 
the charge of the species, 

q

mν is the 
momentum transfer collision frequency, and 

is the mass.  m
          Mobility is related to the species' 
diffusion coefficient †

ED  through an exact 
(thermodynamically required) equation 
known as the Einstein relation [4, 5]:  
 

( )1ED
kT
q
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where  is Boltzmann's constant; k T is the 
absolute temperature. 
          In the case of two gases with 
molecules of the same diameter d and mass 
m (self-diffusion), the diffusion coefficient is 
given by [6, 7] 
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where P is the pressure, λ is the mean free 
path, and  is the mean thermal speed. Tv
          By substitution of Eq. (2) into Eq. (1), 
we get 
                                           
† We use the notation E  for the diffusion constant in 
order to differentiate from the power density

D
D , used 

in Eq. (1). 
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          It is known that at 36,000 km above 
the Earth’s surface (GEO) the temperature is 
about 1000ºK, the density is about 

 [318 .10 −− mkg 8, 9] and the pressure is about 
‡211 /10 mN− . Substitution of these values 

into Eq. (22) gives .  11213 ..10 −−≈ sVmμ
         The conductivity can be expressed by 

iiee μρμρσ += , where eρ  and iρ  express 
respectively the concentrations ( )3mC  of 
electrons and ions; eμ and iμ are respectively 
the mobilities of the electrons and the ions.  
          In the case of the region considered at the 
exosphere, we get ( ) 310

0 /10 mCeANie
−≈=≅ ρρρ  

(  is the 
Avogadro’s number;  is the 
density;  is the molar mass of the 
hydrogen, and  is the elementary electric 
charge) and  (Given 
by Eq. (3)). Thus, we can assume that the 
conductivity 

kmoleatomsN /1002.6 26
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318 .10 −−≈ mkgρ
1≅A

e
11213 ..10 −−≈=≅ sVmie μμμ

σ  of this region is given by  
 

( )4/102 3 mSii ≈≅ μρσ
 
          Therefore, when an electromagnetic 
radiation with frequency  passes through 
the mentioned region of the outer Van Allen 
belt, the gravitational mass, , of this region 
decreases, according the following 
expression [

f
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where 0μ , σ  and ρ  are respectively the 
magnetic permittivity of free space, the 
electrical conductivity and the density of the 
region; D  is the electromagnetic energy 
density in the region produced by the 
radiation with frequency .  f
                                           
‡ For and the Equation 
of State tells us that the pressure is . 

KT 1000≈ 318 .10 −−≈ mkgρ
211 /10 mN−≈

          It was shown that there is an 
additional effect - Gravitational Shielding 
effect - produced by a substance whose 
gravitational mass was reduced or made 
negative [10]. This effect can be expressed in 
the following form: if the gravity upon a 
particle in a side of the mentioned substance 
is g  then the gravity upon the same particle, 
in the opposite side of the substance is 

gg χ=′ , where 0ig mm=χ  (  and  
are respectively, the gravitational mass and 
the inertial mass of the substance). Only 
when

gm 0im

1=χ ,  the gravity is equal in both sides 
of the substance.  
          Thus, when the radiation passes 
through the mentioned  region of the outer 
Van Allen belt, it is transformed into a 
Gravitational Shielding (See Fig.1) 
where χ is given by 
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By substitution of the values of 

, mF /104 7
0

−×= πμ mS /1000≈σ  and 
  into the equation above, we 

get  
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Then, for a radiation flux with GHzf 4.1=  
and 24 /10 mWD ≅ , the result is 
 

( )82−≅χ  
 
Thus, if a ground-based maser emits a 
radiation flux, with the characteristics above, 
and this flux reaches a satellite in the outer 
Van Allen belt, then the region below the 
satellite (See Fig.1) becomes a gravitational 
shielding with 2−≅χ . Consequently, the 
gravity acceleration upon the satellite (due to 
the Earth) becomes repulsive and given by 

gg 2−≅′ .  Obviously this acceleration will 
remove the satellite from its orbit, and it will 
be launched in the interplanetary space.   
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          Similarly, it will be also possible to put 
spatial probes and spacecrafts in orbit of the 
Moon, and also in orbit of the planets of the solar 
system, launching these artifacts from an Earth 
orbit. It is easy to see that, in this case, the 
radiation flux with  and 

can be optionally emitted from 
the own spatial probe or spacecraft. In addition, a 
plasma cloud can also be emitted, in order to 
interact with the radiation flux, producing an 
“artificial” gravitational shielding similar to that 
produced in the outer Van Allen belt (See Fig.2).  

GHzf 4.1=
24 /10 mWD ≅

          Masers with the characteristics above 
(  and ) already can 
be produced with today’s technology [

GHzf 4.1= 24 /10 mWD ≅
11]. 

Thus, this is a feasible method that can be 
used to solve the GEO orbital debris removal 
problem, having moreover several others 
applications. 
   
 
                                                                          
                                                      χ g 
                                                                           
 
 
 
 
 
                                             
 
  
 
 
 
 
 
 
 
 
 
         Earth 
  
                                                              
    
 
 
 Fig. 1 - A realistic approach to remove end of life
geostationary satellites and GEO orbital debris into 
geostationary orbit (GEO), using ground-based 
MASERS.                                                             
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 Fig.2 - A plasma cloud can also be emitted, in order to 
interact with the radiation flux emitted from the 
spacecraft, producing an “artificial” gravitationa
shielding similar to that produced in the outer Van 
Allen belt. 
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It was recently detected an unidentified emission line in the stacked X-ray spectrum of galaxy clusters. 
Since this line is not catalogued as being the emission of a known chemical element, several hypotheses 
have been proposed, for example that it is of a known chemical element but with an emissivity of 10 or 
20 times the expected theoretical value. Here we show that there is a divergence in the Stefan-Boltzmann 
equation at high energy density conditions. This divergence is related to the correlation between 
gravitational mass and inertial mass, and it can explain the increment in the observed emissivity.   

 
           Key words: Stefan-Boltzmann law, Thermal radiation, Emissivity, gravitational mass and inertial mass.    
        
1. Introduction  
 
        The recent detection of an unidentified 
emission line in the stacked X-ray spectrum 
of galaxy clusters [1] originated several 
explanations for the phenomenon. It was 
proposed, for example that the unidentified 
emission line, spite to be non-catalogued, it 
is of a known chemical element but with 
intensity (emissivity) of 10 to 20 times the 
expected value.  
          Here we show that there is a 
divergence in the Stefan-Boltzmann 
equation at high energy density conditions. 
This divergence is related to the correlation 
between gravitational mass and inertial 
mass, and it can explain the increment in the 
observed emissivity.   
 
2. Theory 
 
          The quantization of gravity shows that 
the gravitational mass mg and inertial mass 
mi are not equivalents, but correlated by 
means of a factor χ , which, under certain 
circumstances can be negative. The 
correlation equation is [2] 

( )10ig mm χ=

where  is the rest inertial mass of the 
particle.    

0im

          The expression of χ  can be put in the 
following forms [2]:  
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where  is the density of electromagnetic 
energy on the particle ( ; 

W
)kgJ / D  is the 

radiation power density; ρ  is the matter 
density of the particle ( )3mkg ;  is the 
index of refraction, and is the speed of 
light. 
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          Equations (2) and (3) show that only 
for 0=W  or 0=D  the gravitational mass is 
equivalent to the inertial mass ( 1= )χ . Also, 
these equations show that the gravitational 
mass of a particle can be significtively 
reduced or made strongly negative when the 
particle is subjected to high-densities of 
electromagnetic energy.   
         Another important equations obtained 
in the quantization theory of gravity is the 
new expression for the kinetic energy of a 
particle with gravitational mass mg and 
velocity V, which is given by [2]  
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2
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Only for 1=χ  the equation above reduces to 
the well-known expression 2

02
1 VmE ikinetic = .     

          The thermal energy for a single 
particle calculated starting from this equation 
is 2

02
1 VmTk iB = [3], where the line over the 

velocity term indicates that the average value 
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is calculated over the entire ensemble; 

 is the Boltzmann 
constant.  

KJkB /1038.1 23−×=

          Now, this expression can be rewritten 
as follows ( ) 2

2
12

02
1 VmVmTk giB == χχ . We 

have put χ  because  is always positive, 
and 

TkB

χ  can be positive and negative. Thus, 
we can write that  
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Only for 1=χ  the expression of  
reduces to .    

thermalE
TkB

           In the derivation of the Rayleigh-Jeans 
law, the assumption that , and 
that each radiation mode can have any energy 

TkE Bthermal =

E  led to a wrong expression for the 
electromagnetic radiation emitted by a black 
body in thermal equilibrium at a definite 
temperature, i.e., Since the continuous 
Boltzmann probability distribution shows 
that 
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One can conclude that the average energy per 
mode is 
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This result was later corrected for Planck, 
which postulated that the mode energies are 
not continuously distributed, but rather they 
are quantized and given by 

, where  is the number 
of photons in that mode. Thus 

,...3,2,1, == nnhfE n
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and the average energy per mode can be 
calculated assuming over only the discrete 
energies permitted instead integrating over 
all energies, i.e.,  
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Note that only for , this expression 
reduces to 

Tkhf B<<

TkE B=  (the classical 
assumption that breaks down at high 
frequencies). Equation (9) is therefore the 
quantum correction factor, which transforms 
the Rayleigh-Jeans equation ( )222 ckTf  into 
the Planck’s equation, i.e.,  
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However, in the derivation of the Planck’s 
law the wrong assumption that TkE Bthermal =  
was maintained. Now, Eq. (5) tells us that we 
must replace  for TkB TkBχ . Then the 
Planck’s equation must be rewritten as  

( ) ( )11
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( )TfI ,  is the amount of energy per unit 
surface area per unit time per unit solid angle 
emitted at a frequency  by a black body at 
temperature T. 

f

          Starting from Eq. (11) we can write the 
expression of the power density D  
(watts/m2) for emitted radiation  

( ) (12,
0 ∫∫ Ω==
∞

ddfTfI
A
PD ) 

To derive the Stefan–Boltzmann law, we 
must integrate Ω  over the half-sphere and 
integrate  from 0 to ∞. Furthermore, f
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because black bodies are Lambertian (i.e. 
they obey Lambert's cosine law), the 
intensity observed along the sphere will be 
the actual intensity times the cosine of the 
zenith angle ϕ , and in spherical coordinates, 

. Thus, θϕϕ ddd sin=Ω
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Then Eq. (13) gives 
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The integral above can be done in several 
ways. The result is, 154π  [4]. Thus, we get 
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where is the 
Stefan-Boltzmann’s constant.  

42810675 KmwattsB °×= − /.σ

          Note that, for 1=χ (gravitational mass 
equal to inertial mass), Eq. (14) reduces to 
the well-known Stefan-Boltzmann’s equation. 
However, at high energy density conditions 
the factor  can become much greater than 
1 (See Eqs. (2) and (3)). This divergence, 
which is related to the 

4χ

correlation between 
gravitational mass and inertial mass, can 
explain the increment of 10 to 20 times in the 

recently observed emissivity [1]. In this case, 
we would have  20104 to=χ 2≅→ −χ .  
          If we put 2−≅χ  and 0

2 μBW =  into 
Eq. (2) the result is 
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For example, in the case of a intergalactic 
plasma with and 3.1 −<< mkgρ 1≅rn , Eq. 
(15) gives 
 

( )16103.5 5TeslaB ×<<

 
Magnetic fields with these intensities are 
relatively common in the Universe, and even 
much more intense as for example, the 
magnetic field of neutron stars (  to 

Tesla) and of the magnetars (  to 
Tesla) [

610
810 810
1110 5, 6, 7].  

          In the case of Thermal radiation, 
considering Eq. (14), we can put Eq. (3) in 
the following form 
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For 2−≅χ , we get 
 

( )181008.9 4 2
7

rn
T ρ
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For and  Eq. (18) gives 3.1 −<< mkgρ 1≅rn
 

( )191008.9 7KT ×<<
 
Temperatures  are relatively 
common in the Universe (close to a star, for 
example).   

KT 610≈

          Thus, we can conclude that there are 
several ways to produce 2−≅χ  in an 
intergalactic plasma (or interstellar plasma) 
in the Universe.  
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          Equation (14) describes the power 
density radiated from a blackbody. For 
objects other than blackbodies, the 
expression is 
 

( )2044 TeD Bσχ=∗

 
where  is the emissivity of the object. 
Emissivity is therefore the ratio of energy 
radiated  by a particular material to energy 
radiated by a blackbody at the same 
temperature, i.e., 

e

DDe ∗= . According to 
Kirchhoff law of thermal radiation, at 
thermal equilibrium (that is, at a constant 
temperature) the emissivity of a material 
equals its absorptivity.   
          Note that, according to Eq. (14), the 
emissivity of a blackbody is not one, but 
equal to , only in the case of 4χ 1=χ  is that 
the emissivity of the blackbody becomes 
equal to 1. Similarly, the emissivity of  
objects other than blackbodies, is given by 

, and only in the case of e4χ 1=χ  is that the 
emissivity of the object becomes equal to  
(usual emissivity).  Thus, at high energy 
density conditions 

e

( 1>χ )  the emissivities of 
the objects can surpass their usual values.  
This fact, observed in the recent detection of 
an unidentified emission line in the stacked 
X-ray spectrum of galaxy clusters [1],  has 
also been observed in an experiment which 
reveals that, under certain circumstances, the 
emissivity of metamaterials can surpass its 
usual emissivity [8].   
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A new tunneling machine is described in this article. It works based on the gravity-control technology, 
and can reach high velocities through rocky means; possibly few tens of meters per hour, moreover it can 
move itself in any directions below the ground. This machine can be highly useful for urban tunneling, 
drainage, exploration, water supply, water diversion and accessing the mines of diamonds, coal, oil, and 
several others types of minerals existent in the Earth’s crust.  

 
        Key words:  Gravity-control technology, tunneling technology, Subterranean Space Forming, Mining Equipment. 
 
1. Introduction         
          The drilling of tunnels through rocky 
means is a very hard work to be performed 
without the use of appropriate drilling 
machines. Several researchers in many 
countries had been making attempts to 
developing tunneling machines [1, 2, 3].  
          In the decade of 70 of the last century 
a group of scientists created the 
geowinchester technology for underground 
workings. At the same time the first 
experimental prototype of the drilling 
machine called geohod (ELANG-3) was 
created.   
          Pneumatic punchers were developed 
and are widely used in several countries. 
These machines include their underground 
movement control, telecommanding as well 
underground location and position control [4, 
5, 6].  
          In the early 2000s, a team of Russian 
scientists led by Professor Vladimir 
Aksionov started building a new generation 
of geohods with improved geowinchester 
technology.                   
          Tunnel boring isn’t an easy job. The 
world's largest tunnel boring machine (called 
Bertha) consumes 18,600 kWh and moves at 
a speed of about 10 m per day [7].    
          Currently a new model of geohod is 
being developed [8]. It will have a diameter 
of 3.2 meters and a length of 4.5 meters 
(without additional modules). It will be able 
to reach a speed of 6 m/h. This device has no 
similar in the world.  
 
 
 

 
 
          Creation of a tunneling machine that 
can rapidly   move   itself   in   any directions 
below the ground is highly relevant for urban 
tunneling, drainage, exploration, water 
supply, water diversion and accessing the 
mines of diamonds, coal, oil, and several 
others types of minerals existent in the 
Earth’s crust.  
          In this article we show how gravity-
control technology (BR Patent Number: 
PI0805046-5, July 31, 2008 [9]) can be used 
for the development this machine, here called 
of Gravitational Tunneling Machine (GTM).  
  
2. Theory 
 
          The quantization of gravity shows that 
the gravitational mass mg and inertial mass 
mi are not equivalents, but correlated by 
means of a factor χ , which, under certain 
circumstances can be negative. The 
correlation equation is [10] 

( )10ig mm χ=  
where  is the rest inertial mass of the 
particle.    

0im

          The expression of χ  can be put in the 
following forms [10]:    
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where  is the density of electromagnetic 
energy on the particle ( ; 

W
)kgJ / D  is the 

radiation power density; ρ  is the matter 
density of the particle ( )3mkg ;  is the 
index of refraction, and is the speed of 
light. 
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          Equations (2) and (3) show that only 
for  or  the gravitational mass is 
equivalent to the inertial mass (

0=W 0=D
)1=χ . Also, 

these equations show that the gravitational 
mass of a particle can be significtively 
reduced or made strongly negative when the 
particle is subjected to high-densities of 
electromagnetic energy.  
          Also, it was shown that, if the weight of a 
particle in a side of a lamina is gmP g

rr
=  ( gr  

perpendicular to the lamina) then the weight of 
the same particle, in the other side of the lamina 
is , where gmP g

rr
χ=′ 0ig mm=χ  (  and 

 are respectively, the gravitational mass and 
the inertial mass of the lamina). Only 
when

gm

0im

1=χ , the weight is equal in both sides of 
the lamina. The lamina works as a Gravitational 
Shielding. This is the Gravitational Shielding 
effect. Since ( ) ( gmgmPP gg )χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

In the case of multiples gravitational shieldings, 
with nχχχ ...,,2,1 , we can write that, after the nth 
gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng
 

( )4...,... 321321 ggmm nngngn χχχχχχχχ ==

 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 

                              gm  
 
 
                         gg mm χ=′  

(a) 
                                 
                                 gm  
                                                                         
                                           
         
                                                      
 
 
 
 
 

 
 (b) 

 Fig. 1 – Plane and Spherical Gravitationa
Shieldings. When the radius of the gravitational 
shielding (b) is very small, any particle inside the 
spherical crust will have its gravitational mass given 
by gg mm χ=′ , where gm is its gravitational mass ou

l 

t 
of the crust. 

χ

gg mm χ=′  

χ
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(a) 
                                                                
                                 g                                     
                                χ                                  
         
                              gg χ=′                           
 
 
 
 
 

(b) 
 Fig. 2 – The gravity acceleration in both sides of the 
gravitational shielding.  

χ  

 
         
                grχ                                   gr ′  
  
 
                 gr                                  gr ′χ  
Fig. 3 – Gravitational Shielding (GS). If the gravity at a 
side of the GS is gr  ( gr perpendicular to the lamina) then 

the gravity at the other side of the GS is grχ .  Thus, in the 

case of gr  and gr ′  (see figure above) the resultant gravity 

at each side is gg rr ′+ χ and gg rr χ+′ , respectively. 

χ  G S 

          
The extension of the shielding effect, i.e., the 
distance at which the gravitational shielding 
effect reach, beyond the gravitational shielding, 
depends basically of the magnitude of the 
shielding's surface. Experiments show that, when 
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the shielding's surface is large (a disk with radius 

) the action of the gravitational shielding 
extends up to a distance 
a

ad 20≅  [11]. When the 
shielding's surface is very small the extension of 
the shielding effect becomes experimentally 
undetectable .    

  
 
 
 
 
                                          d ≅ 20a 
 
 
 
                                                                     
                                                                    d
 
 
 
 
                              a                             a          
                          (A)                                   (B) 
Fig. 4 - When the shielding's surface is large the
action of the gravitational shielding extends up to a
distance ad 20≅ (A).When the shielding's surface
is very small the extension of the shielding effect
becomes experimentally undetectable (B).    

G S G S χ  χ  

 
          Now consider figure 5, which shows a 
set of  spherical gravitational shieldings, 
with 

n
nχχχ ...,,2,1 , respectively. When these 

gravitational shielding are deactivated, the 
gravity generated is 

2
0

2 rGmrGmg sigs −≅−= , where  is the 
total inertial mass of the n  spherical 
gravitational shieldings. When the system is 
actived, the gravitational mass becomes 

sim 0

( ) sings mm 021 ...χχχ= , and the gravity  is given by  

( ) ( ) ( )5...... 2
02121 rGmgg sinn χχχχχχ −==′

  
                                                                             
 
                                                                              
                                                                         
                                                        
                                                                       
 
 
 
  
 
 
 

 
 

 
Fig. 5 – Repulsive Gravitational Field Force produced  
by the Spherical Gravitational Shieldings (1,2,…,n), 
( n  odd ).  
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          If we make ( )nχχχ ...21  negative ( n  
odd) the gravity  becomes repulsive, 
producing a pressure upon the matter 
around the sphere. This pressure can be 
expressed by means of the following 
equation 

g ′
p
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Substitution of Eq. (5) into Eq. (6), gives 
( ) ( ) ( ) ( )7... 2

021 rGmxp simatterin Δ−= ρχχχ

If the matter around the sphere is only the 
atmospheric air ( ), then, 
in order to expel all the atmospheric air from 
the inside the belt with - thickness (See 
Fig. 5), we must have . This requires 
that

25 .10013.1 −×= mNpa

xΔ
app >

( )
( )

( )8...
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2
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simatteri
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n xGm
rp
Δ

>
ρ

χχχ    

Satisfied this condition, all the matter is 
expelled from this region, except the 
Continuous Universal Fluid (CUF), which 
density is [327 .10 −−≅ mkgCUFρ 12].  
          The density of the Universal Quantum 
Fluid is clearly not uniform along the Universe. 
At supercompressed state, it gives origin to the 
known matter (quarks, electrons, protons, 
neutrons, etc). Thus, the gravitational mass arises 
with the supercompression state. At the normal 
state (free space, far from matter), the local 
inertial mass of Universal Quantum Fluid does 
not generate gravitational mass, i.e., 0=χ . 
However, if some bodies are placed  in the 
neighborhoods, then this value will become 
greater than zero,  due to proximity effect, and the 
gravitational mass will have a non-null value. 
This is the case of the region with - thickness, 
i.e., in spite of all the matter be expelled from the 
region, remaining in place just the Universal 
Quantum Fluid, the proximity of neighboring 
matter makes non-null the gravitational mass of 
this region, but extremely close to zero, in such 
way that, the value of

xΔ

0ig mm=χ  is also extremely 

close to zero (  is the inertial mass of the 
Universal Quantum Fluid in the mentioned 
region).    

0im

          Since in the region with - thickness, the 
value of 

xΔ
χ  is extremely close to zero, we can 
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conclude that the gravitational mass of the 
sphere, which is given by  ( ) sings mm 021 ...χχχχ= , 
becomes very close to zero.  
          Now consider Fig. 6, where we show a 
Gravitational Tunneling Machine, which works 
based on the principles above described. 
Encrusted inside the tungsten tip of the tunneling 
machine there is a set of  plane gravitational 
shieldings, with

n
nχχχ ...,,2,1 , respectively. Just 

before the gravitational shielding 1χ there is a 
cube of tungsten, which produces a gravity 
acceleration on its surface (See Fig.6). When 
the set of gravitational shielding is actived the 
gravity is increased to

ig

ig ( in g)χχ .....1  . Thus, if  
is odd, the rock in front of the tunneling machine 
will be attracted to it with a gravitational force 
given by 

n

( ingee gMF )χχ .....1= , where  is 
the gravitational mass of the rock. Similarly, the 
tunneling machine will be attracted to the rock 
with a gravitational force 

geM

( ) engii gMF χχ .....1= , 

where is the gravity produced by  on the 
surface of the rock (See Fig.6). Thus, by 
increasing the values of 

eg geM

( )nχχ .....1  the pressure 
upon the rock can surpass its compressive 
strength, and the tunneling machine progresses. 
The compressive strength of the tungsten is about 

 while the maximum compressive 
strength of the rocks is about . 
Consequently, the strong compression does not 
affect the tungsten tip of the tunneling machine. 
In order to support this enormous compression, it 
is necessary to use, between the tungsten plates 
of the gravity control cells, Silicon Carbide (SiC) 
(or similar), whose compressive strength is about 

 (See Fig.6).   

GPa100
GPa1

GPa10
          Note that before the tungsten cube there is 
a cell with air. When the set of gravitational 
shielding is actived the gravity acceleration upon 
the air molecules becomes equal to ( ) en gχχ .....1 , 
then  if condition (8) is satisfied, all the matter 
will be expelled from this cell, except the 
Continuous Universal Fluid (CUF), which 
density is . As we have 
already seen, the consequence is that the 
gravitational mass of the air in this region 
becomes extremely close to zero, and 
consequently, the value of 

327 .10 −−≅ mkgCUFρ

χ  in this region ( 0χ ) 
is also extremely close to zero. This works as a 
strong attenuator of gravity, reducing the 
enormous gravity ( ) en gχχ .....1  down to 

( ) en gχχχ .....10 . Thus, the value of the gravity 

acceleration ( ) en gχχ .....1  before the air cell is 
practically nullified (See Fig. 6).  
          Note that the axis of the tunneling machine 
can be easily displaced. This makes possible the 
machine move itself in any directions below the 
ground.  
          Obviously, this machine can include 
systems to control its underground movement, as 
well underground location and position, etc. Also 
additional modules can be included for others 
specific uses. 
          In order to drill the rock, the pressure, 

SFp = , exerted by the tunneling machine on 
the rock must be proportional  to compressive 
strength of the rock, rσ , i.e.,  

( )9rkp σ=
where is the factor of proportionality. For k

1≤k the force F  does not carry out work. The 
work just occurs for . In this case we can 
write that 

1>k

( ) ( )1011 >−= kforFdrkdW
Then the potential energy  is given by ( )rU
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On the other hand, the kinetic energy of the 
tunneling machine is  

( )

( ) ( )12
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By comparing equations (11) and (12), we 
obtain 

( ) ( )1312
r

GM
kv ge
−=

For GPap 10=  (maximum pressure 
supported by the tungsten) and 

GPar 2.0=σ (compressive strength of 
granite), we get 50== rpk σ . Considering 
just a granite block in front of the tunneling 
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 5
machine, whose center of mass is at a 
distance of the center of mass of the 
tunneling tip, then we can assume 

 . Thus, for  Eq. (13), 
gives 

mr 10≅

tonsM ge 100≈ 50=k

( )14/10 hmv ≈
This is therefore the order of magnitude of 
the velocity of the tunneling through the 
granite. Note that this velocity is greater than 
the velocity of the new model of geohod 
mentioned at the introduction of this work.   
Through soft soil kPar 50≅σ  the velocity of 
the tunneling increases to hkm /1≈ .  
          The pressure exerted upon the rock heats 
the  tip of the tunneling machine. In order to 
calculate the temperature due to this pressure we 
start considering that the thermal energy TE  
produced by the frictional force, , is given by μF

( )15
2

2
kT EvmmaddFE μμμμ =

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
===  

where μ  coefficient of friction.  
          By dividing both members of this equation 
by the volume, V ,  we get 

⎟
⎠
⎞⎜

⎝
⎛== 2

2
1 vWW tkT ρμμ , where tρ  is the density 

of the tip of the tunneling machine (tungsten), 
and v  is its velocity. Since ( 4cWD )TT =  and 

(  is the 
Stefan-Boltzmann’s constant.), we obtain 

4TD BT σ= 428W− /1067.5 KmB ×=σ

( )16
8

4
2

B

t vc
T

σ

ρμ
=

For , , 
we obtain 

smhmv /103/10 3−×≈≈ 3/250,19 mkgt =ρ

 
( )177.271,3 4

1

μ≅T
 
The value of μ  for any two materials depends on 
system variables like temperature, velocity, 
pressure, as well as on geometric properties of 
the interface between the materials.  In the 
particular case of the tunneling machine shown in 
Fig.6, due to the elliptic surface, the value of μ  
should be very less than that associated with 

kinetic friction* and very greater than the 
values for the coefficient of rolling resistance, 
which typical values are about 0.001 [13]. 
Assuming that, for the tunneling machine, the 
value of μ  is  of the order of 0.01, then Eq. (17) 
shows that the temperature at the tip of the 
tunneling machine is of the order of 1,000K 
(~800°C). This temperature is sufficient to melt 
the rock , and then the molten rock is pushed 
from the tip is immediately turned into a glass-
like material, which coats the inner diameter of 
the tunnel, creating an initial tunnel liner. 
         Since is expressed by k

( )

( ) ( )15...

...

221

21

rS
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S
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r
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r
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r
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σ
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we can conclude that, for 50=k , 
, , tonsMM gegi 100≈= ( ) 22 2.102.3 mS ==

mr 10≅ and GPar 2.0=σ , we must have 

( ) ( )1610... 12
2

21 ≈=
gige

r
n MGM

krSσ
χχχ

Thus, if nχχχ === ...21 and , we get 8=n
 

( )176.3110... 8 12
821 −≈===== χχχχ  

 
This is, therefore, the necessary value of χ , at 
each gravity control cell, in order to produce 

.  ( ) 12
21 10... ≈nχχχ

            It is important to note that the energy 
necessary to move this tunneling machine is just 
the energy used to produce the gravitational 
shieldings. This is a very small amount of energy, 
and can be supplied by a common battery only. 
Thus, this is the world’s most economical 
tunneling machine, and has no analogues in the 
world, and represents a completely new type of 
tunneling machine.  
          
 
 
 
 
 
                                           
* Most dry materials in combination have friction coefficient 
values between 0.3 and 0.6. Values outside this range are 
rarer. 
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                                                                                               Silicon Carbide (SiC)  ( )GPa10≈σ  
 
 
 
 
 
 
 
 
 
 

Fig. 6 - Gravitational Tunneling Machine 
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Here, we review the derivation of the equation of thrust of Shawyer’s thruster, by obtaining a new 
expression, which includes the indexes of refraction of the two parallel plates in the tapered waveguide. 
This new expression shows that, by strongly increasing the index of refraction of the plate with the largest 
area, the value of the thrust can be strongly increased.         

      
     Key words:  Satellite Propulsion, Quantum Thrusters, Shawyer’s Thruster, Radiation Pressure, Microwave Energy. 

1. Introduction           
         Recently a NASA research team has 
successfully reproduced an experiment [1] 
originally carried out by the scientist Roger 
Shawyer [2], which point to a new form of 
electromagnetic propulsion, using 
microwave. The Shawyer device is a 
thruster that works with radiation pressure. 
It  provides directly conversion  from 
microwave energy to thrust. In the Shawyer 
thruster the microwave radiation is fed from 
a magnetron, via a tuned feed to a closed 
tapered waveguide, whose overall electrical 
length gives resonance at the operating 
frequency of the magnetron. The incidence 
of the microwave radiation upon the 
opposite plates R1 and R2, in the tapered 
waveguide, produce force  and , 
respectively (See Fig.1). The area of R1 is 
much greater than the area of R2, therefore 
the power incident on R1 is much greater 
than the power incident on R2. 
Consequently, the force  exerted by the 
microwave radiation upon the plate R1 is 
much greater than the force  exerted 
upon the plate R2. In the derivation of the 
expressions of   and , Shawyer 
assumes total reflection of the radiation 
incident upon both plates. Thus, the 
expression of the thrust 

1gF 2gF

1gF

2gF

1gF 2gF

T obtained by him is  

( )1
2 210

21 ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−=−=

c

v

c

v

c
P

FFT gg
gg

where and  are the group velocities 
of the incident radiation on the plates R1 and  

1gv 2gv

 
 

 
R2, respectively; is the radiation power 
and c is the speed of light in free-space.  

0P

          Here, we review the derivation of Eq. 
(1), obtaining a new expression for T , which 
includes the indexes of refraction 1rn  and 

2rn of the plates R1 and R2, respectively. 
This new expression shows that, by 
increasing the index of refraction of R1, the 
value of T  can be strongly increased.   
                   
                    R1 
                                 Fg1 
 
 
 
 
                                  Fg2 
                           R2 
 
 
                                        Magnetron 
 
 
  
Fig. 1 – Schematic diagram of Shawyer’s thruster.  
 
2. Theory 
 
          Consider a beam of photons incident 
upon a flat plate, perpendicular to the beam. 
The beam exerts a pressure, , upon an area dp

dxdydA =  of a volume dxdydzd =V  of 
the plate, which is equal to the energy  
absorbed by the plate per unit volume 

dU

( )VddU .i.e.,  
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( )2

dAdz
dU

dxdydz
dU

d
dUdp ===
V

Substitution of  ( v  is the speed of 
radiation through the plate; 

vdtdz =
rncv = , where 

rn is the index of refraction of the plate) into 
the equation above gives 

( ) ( )3
v

dtdUdpdA =

Since    we can write: dFdpdA =

( )4
v

dP
v

dtdU
dF ==

By integrating, we get the expression of the 
force F  acting on the total surface  of the 
plate, i.e.,  

A

( )5rn
c
P

v
c

c
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c
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v
P

v
PF =⎟
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⎞

⎜
⎝
⎛==

where P  is the power absorbed by the plate. 
Thus, the forces  and , acting on the 
plates R1 and R2 of the Shawyer device are 
expressed by  

1gF 2gF

( )62
2

21
1

1 rgrg n
c

P
Fandn

c
P

F ==

where and are respectively the powers 
absorbed by the plates R1 and R2; 

1P 2P

1rn and 
2rn  are respectively the indexes of refraction 

of the plates R1 and R2. Therefore, the 
expression of the thrust , is 
given by 

21 gg FFT −=

( )72
2

1
1

rr n
c

P
n

c
P

T −=

If 21 rr nn = , then the equation above can be 
rewritten as follows 

( )81
1
211
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=

P
P

c
nP

T r

If (particular case of Shawyer’s 
thruster) the power  incident on  is 
much greater than the power  incident on 

. Then,

21 AA >>

1P 1A

2P

2A 112 <<PP .  In this case, Eq. (8) 
reduces to 

( )911
c
Pn

T r≅           

From Electrodynamics we know that when 
an electromagnetic wave with frequency 

and velocity  incides on a  flat plate  with 
relative  permittivity 
f c

rε , relative magnetic 
permeability rμ  and electrical conductivity 

σ , its velocity is reduced to rncv =  
where  is the index of refraction of the 
material, which is given by  [

rn
3]   

( ) ( )1011
2

2 ⎟
⎠
⎞

⎜
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⎛ ++== ωεσ

με rr
r v
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If  σ ωε>> f, π2ω = , Eq. (10) reduces to 

( )11
4 0 f

n r
r πε

σμ
=

Thus, if the plate R1 is made of Copper 
( 1=rμ ,  [mS /108.5 7×=σ 4]), then for 

GHzf 54.2= , Eq. (11) gives 
 

( )12104.1 4
1 ×≅rn

 
By substitution of this value into Eq. (9), we 
get 

( )13106.4 1
5 PT −×≅

 
          In the Shawyer experiment the total 
power produced by the magnetron is 

WP 8500 = . Part of this power is absorbed by 
the waveguide, and by the plate R2 (plate 
with  lower area). Assuming that the 
remaining power is about 40%-50% of , 
then the power radiation absorbed by the 
plate R1 is 

0P

WP 4001 ≅ . By substitution of this 
value into Eq. (13), we obtain a theoretical 
thrust out put of mNT 18≅ , which is in close 
agreement with the thrust measured in the 
Shawyer experiment.  
          Now, if the plate R1 is made of  a 
magnetic material with ultrahigh magnetic 
permeability, for example Metglas ® 2714A 
Magnetic Alloy, which has 000,000,1=rμ  [5], 

then Eq. (11) tells us that 7
1 104.1 ×≅rn . If  

21 rr nn >> and  then Eq. (7) gives 21 PP >>
 

( )1318106.4 1
211 NP

c
Pn

T r ≅×≅≅ −

 
This result shows an increasing of about 
1,000 times in the thrust of Shawyer’s 
thruster.  
          It is known that Pulse-modulated Radar 
Systems can radiate high power of microwaves 
during short time intervals (pulses), each pulse 
being followed by a relatively long resting period 
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during which the transmitter is switched off. 
Usually the pulses are of 1μs and the pulse 
repetition time of 1,250 μs. These systems can 
radiate about 106 watts (or more) at each pulse. 
However, the average power of the radar, due to 
the time interval of 1,250 μs, is only some 
hundreds of watts. Pulse-modulated Radar 
Systems operating in the range of GHz are 
currently in use. This means that it is possible to 
provide the Shawyer’s Thruster with a 
microwave source similar to those existing in 
these systems in order to produce radiation pulses 
with power of about 1 megawatt and frequency 
of 2.54 GHz. Thus, by using this microwave 
source and Metglas ® 2714A, the thrust, 
according to Eq. (13), would be of the order of 
10,000 N. If the microwave source radiates pulses 
with 10 megawatts power then the thrust can 
reach up to 100kN.  
         In order to understand the Shawyer’s 
Thruster it is necessary to accept the existence of 
the Quantum Vacuum, predicted by the Quantum 
Electrodynamics (QED).  The free space is not 
empty, but filled with virtual particles. This is 
called the Quantum Vacuum. When a radiation 
propagates through it the radiation exerts on the 
Quantum Vacuum a force (due to the momentum 
carried out by radiation), in the opposite direction 
to the direction of propagation of the radiation.  
Based on this fact, we show in Fig. (2), how  
Shawyer’s Thruster works, and why its thrust can 
be strongly increased by strongly increasing the 
index of refraction of the plate with the largest 
area.  
         Now, we will consider an apparent 
discrepancy between the expression of the 
momentum derived by Minkowski [6] and the 
expression derived by Abraham [7]. While 
Minkowski’s momentum is directly proportional 
to the refractive index of the medium, Abraham’s 
momentum possesses inverse proportionality.  
           From Electrodynamics we know that the 
expression of the momentum, , is given by [q 8] 
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where  is the total energy of the particle.  E
          Note that the expression of the momentum 
given by Eq. (14) is inversely proportional to the 
refractive index of the medium ( rn ). However, 
starting from Eq. (5), we obtain, the following 
expression for the momentum: 
 

( )15rn
c

U
v

Uq ==

 
which is directly proportional to the refractive 
index of the medium ( rn ). However,  U  is 
different of ; U  is the absorbed energy, which 
transformed into kinetic energy. Thus, the 
correlation between  and U  is given by 

E

E

U+= 0EE , where  is the rest inertial 
energy of the particle, and 

2
00 cm=E

2c2
0

222
0 11 vcvcm −=−= EE . Then, we can 

write that 
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For cv <<  we have 2222 211 cvcv −≅− . Thus, 
Eq. (16) can be rewritten in the following form 

( ) ( )172 22 cvU E=
whence we obtain 
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2c
v

v
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Note that the term 2cvE  is exactly the 
expression of the momentum (See Eq. (14)). 
Thus, we can write that 

q

 

( )192
)( reflectiontotal

v
Uq =

 
and therefore, 
 

( )20)( absorptiontotal
v

Uq =

 
This equation, as we have already seen,  leads to 
Eq. (15). Thus, the correlation between and U  
(Eq. 16), clarifies the expression of the 
momentum, i.e., the momentum as a function of 
the absorbed energy, which is transformed into 
kinetic energy, U, is directly proportional to the 
refractive index of the medium,

E

rn , while the 
momentum as a function of the total energy of the 
particle, E, is inversely proportional to the 
refractive index of the medium, rn .  
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Fig.2 – Quantum Thruster. Figure 2(a) shows that, when a radiation with power P0, emitted from the System 
S, propagates through it, from A2 to A1, with velocity c, the radiation exerts on the Quantum Vacuum a force F0
= P0 / c (due to the momentum carried out by radiation), in the opposite direction to the direction of propagation 
of the radiation. Figure 2(b) shows that, if inside the system S there is a region with index of refraction great
than 1, then, when the radiation passes through this region  it velocity is reduced to v = c/nr , where nr is the 
index of refraction of the region. Consequently, the radiation exerts on the Quantum Vacuum a force Fn = P0 /
v, which is greater than F0. Thus, in this case, the total force exerted on the Quantum Vacuum in the direction
from A1 to A2 is R = F0 + Fn. On the other hand, according to the action reaction principle, the system S is 
propelled with a force T (equal and opposite to R).  Thus, if nr >> 1 then Fn>> F0.  Consequently, T = R ≅ Fn.  
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We propose here a new type of Gravitational Shielding. This is a quantum device because 
results from the behaviour of the matter  and energy  on the subatomic length scale. From 
the technical point of view this Gravitational Shielding can be produced in laminas with 
positive electric charge, subjected to a magnetic field sufficiently intense. It is easy to 
build, and can be used to develop several devices for gravity control. 

 
                            Key words:  Gravitation, Gravitational Mass, Inertial Mass, Gravitational Shielding, Quantum Device. 
1. Introduction 
 
         Some years ago [1] I wrote a paper 
where a correlation between gravitational 
mass and inertial mass was obtained. In the 
paper I pointed out that the relationship 
between gravitational mass, , and rest 
inertial mass, , is given by  
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle;  is the 
density of energy on the particle ;

pΔ
U

rn
W

( )kgJ / ρ  is 
the matter density ( )3mkg  and  is the 
speed of light.  

c

          Also it was shown that, if the weight of 
a particle in a side of a lamina is gmP g

rr
=  

(  perpendicular to the lamina) then the 
weight of the same particle, in the other side 
of the lamina is , where 

gr

gmP g
rr

χ=′

0ig mm=χ  (   and   are  respectively,  gm 0im
 
 

 
 
the gravitational mass and the inertial mass 
of the lamina). Only when 1=χ , the weight 
is equal in both sides of the lamina. The 
lamina works as a Gravitational Shielding. 
This is the Gravitational Shielding effect. 
Since ( ) ( gmgmPP gg )χχχ ===′ , we can 
consider that gg mm χ=′  or that gg χ=′ .  
          In the last years I have proposed 
several types of Gravitational Shieldings. 
Here, I describe the Quantum   Gravitational 
Shielding. This quantum device is easy to 
build and can be used in order to test the 
correlation between gravitational mass and 
inertial mass previously obtained. 
              
2. Theory 
 
          Consider a conducting spherical shell 
with outer radius r . From the subatomic 
viewpoint the region with thickness of 

eφ (diameter of an electron) in the border of  
the spherical shell (See Fig.1 (a)) contains an 
amount, , of electrons. Since the number 
of atoms per , , in the spherical shell is 
given by 

eN
3m an

( )20
s

s
a A

N
n

ρ
=

where , is 
the Avogadro’s number; 

kmoleatomsN /. 26
0 10022141296 ×=

sρ  is the matter 
density of the spherical shell (in kg/m3) and 

sA  is the molar mass ( ). Then, at 
a volume 

1−kmolekg .
Sφ of the spherical shell, there are 

atoms per , where aN 3m
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Fig.1 – Subatomic view of the border of the conducting spherical shell. 
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( )3SnN aa φ=

Similarly, if there are electrons per  in the 
same volume 

en 3m
Sφ , then we can write that 

( )4SnN ee φ=
By dividing both sides of Eq. (3) by , given 
by Eq. (4), we get 

eN

( )5⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

a
e

ae N
N

nn

Then, the amount of electrons, in the border of 
the spherical shell, at the region with thickness of 

eφ  is 

( ) ( )60 S
N
N

A
N

SnN e
a
e

s
s

eeee φ
ρ

φφ ⎟⎟
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⎞
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⎝

⎛
==

          Assuming that in the border of the 
spherical shell, at the region with thickness of 

2ax φ≅  (See Fig.1 (b)), each atom contributes 
with approximately 2Z electrons ( Z is the 
atomic number). Thus, the total number of 

electrons, in this region, is ( ) ( ) ( )eee eNZxN φ2= . 
Thus, we can write that 

( ) ( ) ( )7
22

0 S
N
N

A
NZNZxN e

xa
e

s
s

eee φ
ρ
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where ( ) 2ZNN xae ≅ . 
          Now, if a potential V is applied on the 
spherical shell an amount of electrons, , is 
removed from the mentioned region. Since 

hN

eqNh = and 2
0 r4qE rεπε= , then we obtain 
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4 00

2

e
ES

e
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N rr
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εεεεπ
==

Thus, we can express the matter density, ρ , in 
the border of the spherical shell, at the region 
with thickness of 2ax φ≅ , by means of the 
following equation 
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since rVE = .  

         If the spherical shell is made of Lithium 
( 3=Z , 3534 −= mkgs .ρ , kmolekgAs /.9416= ,

ma
1010043 −×= .φ  and outer radius mr 100.= ) 

and covered with a thin layer ( mμ20 ) of  Barium 
titanate* (BaTiO3), whose relative permittivity at 
20°C is 1250=rε , then Eq. (9) gives 

( ) ( )10210272503321043106853 0
2138

ee mV×−×= .. φρ
            Assuming that the electron is a sphere 
with radius  and surface charge , and that at 

an atomic orbit its total energy  is 
equal to the potential electrostatic energy of the 
surface charge, 

er e−
2

0cmE e≅

reEpot 0
2 8πε=  [2], then these 

conditions determine the radius err ≡ : 

mcmer ee
152

00
2 104142 −×≅= .. πε  †, 

which is equal to the radii of the protons and 
neutrons. Thus, we can conclude that in the atom, 
electrons, protons and neutrons have the same 
radius. Thus, substitution of  

mree
1510822 −×== .φ  into Eq. (10) gives 

 
( ) ( )11210272503321060699189 0

2123
emV×−×= ..ρ

 
For voltsV 7493422.= , Eq. (11) gives 
 

( ) ( )12102121086 315
0

14 −−×=×= mkgme ...ρ  
       Note that the voltage voltsV 7493422.=  is 
only a theoretical value resulting from 
inaccurate values of the constants present in 
the Eq. (11), and that leads to the critical 
value 141086 ×.  shown in Eq. (12), which is 
fundamental to obtain a low density, ρ . 
However, if for example, , 
then the critical value increases 
to (more than 100,000 times the 
initial value) and, therefore the system shown in  

voltsV 7422.=

201011 ×.

 
 
                                           
* Dielectric Strength: mmkV6 , density: 6,020kg/m3. 
† The radius of the electron depends on the 
circumstances (energy, interaction, etc) in which it is 
measured. This is because its structure is easily 
deformable. For example, the radius of a free electron 
is of the order of   [m1310− 3], when accelerated to 
1GeV total energy it has a radius of [m16109.0 −× 4].  
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Fig.2 – Quantum Gravitational Shielding produced in the border of a Lithium Spherical Shell with positive
electric charge, subjected to a magnetic field B.  
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 5
 
Fig.2 will require a magnetic field 402 times 
more intense. In practice, the value of V , 
which should lead to the critical 
value 141086 ×.  or a close value, must be 
found by using a very accurate voltage 
source in order to apply accurate voltages 
around the value voltsV 7493422.=  at ambient 
temperature of  20°C.   
          Substitution of the value of ρ (density 
in the border of the Lithium Spherical Shell, 
at the region with thickness of 2ax φ≅  ), given 
by Eq. (12), into Eq. (1) yields 

( ) ( )1311039121
23
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−×+−= − W.χ  

Substitution of 
( ) 0

2
0

2
2
122

02
12

02
12

02
1 μμεμε BBEcHEW =+=+=

into Eq. (13) gives 

( )1411045121 47
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⎡ −×+−= B.χ

Therefore, if a magnetic field TB 0200.=  
passes through the spherical shell (See Fig. 
(2)) it produces a Gravitational Shielding (in 
the border of the Lithium Spherical Shell, at 
the region with thickness of 2ax φ≅ ) with a 
value of χ , given by 

( )153−≅χ  
            Also, it is possible to build a Flat 
Gravitational Shielding, as shown in Fig. 3. 
Consider a cylindrical or hexagonal container, 
and a parallel plate capacitor, as shown in Fig. 
3(a). When the capacitor is inserted into the 
container the positive charges of the plate of the 
capacitor are transferred to the external surface of 
the container (Gauss law), as shown in Fig. 3(b). 
Thus, in the border of the container, at the region 
with thickness of 2ax φ≅  the density, ρ , will 
be given by Eq. (9), i.e., 
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 Thus, we obtain 
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Therefore, if the container is made of Lithium 
( 3=Z , 3534 −= mkgs .ρ , kmolekgAs /.9416= ,

ma
1010043 −×= .φ ) and, if the dielectric of the 

capacitor is Barium titanate (BaTiO3), whose 
relative permittivity at 20°C is 1250=rε , and 
the area of the capacitor is , and SA = mmd 1= , 
then Eq. (17) gives 

( ) ( )18210272503321060699189 0
2323

emV×−×= ..ρ

For voltsV 2274934.= , Eq. (18) gives 
( ) ( )19102121086 315

0
14 −−×=×= mkgme ...ρ

Substitution of this value into Eq. (1) gives 
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This is exactly the Eq. (13), which leads to   

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−= 11045121 47 B.χ

Therefore, if a magnetic field TB 0200.=  passes 
through the Lithium container, it produces a 
Quantum Gravitational Shielding (in the border 
of the container, at the region with thickness of 

2ax φ≅ ) with a value of χ , given by 
3−≅χ
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(b) 

Fig. 3 – Flat Gravitational Shielding or  
     Flat Gravity Control Cell (GCC). 
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Fig. 4 – Flat Gravity Control Cell - Experimental Set-up.  (BR Patent Number: PI0805046-5, July 31, 2008).  
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Here we show how polluted smoke can be compacted and transformed into a glass similar to 
amorphous silica glass, by means of gravitational compression produced in a compression 
chamber, where gravity is strongly increased by using gravity control technology based on the 
discovery of correlation between gravitational mass and inertial mass [1]. Possibly this process 
can be a way of storing of CO2, a major contributor to global warming. 

 
                           Key words: Gravitational Compression, Amorphous carbonia, Storing of CO2, Global Warming. 
1. Introduction            
          Recently, it was shown that under extreme 
pressure (40-48 GPa), carbon dioxide gas (CO2) 
forms crystalline solids (a-CO2)* and can become 
a glass similar to amorphous silica glass [2, 3]. 
But there is a problem. When the a-CO2 is 
depressurized; it quickly reverts to CO2. Thus, at 
present a-CO2 cannot exist outside of a pressure 
chamber. However, experts predict that possibly 
by adding silica, the a-CO2 can remain solid 
under Standard Temperature and Pressure (STP). 
          The discovery of the a-CO2 could lead to a 
way of storing of CO2, a major contributor to 
global warming.  
          The increase in global emissions of carbon 
dioxide (CO2) from fossil-fuel combustion and 
other smaller industrial sources – the main cause 
of human-induced global warming – increased by 
1.4% over 2011, reaching a total of 34.5 billion 
tonnes in 2012 [4]. 
          Every time we burn fossil fuels, carbon 
dioxide is released into the atmosphere. In the 
natural carbon cycle (the natural circulation of 
carbon among the atmosphere, oceans, soil, 
plants, and animals), carbon dioxide is re-
absorbed by plants and trees. However, we are 
burning fossil fuels so quickly that plants and 
trees have no chance of re-absorb the excess of 
carbon dioxide released into the atmosphere. The 
effect of this extra carbon dioxide in the 
atmosphere is that the overall temperature of the 
planet is increasing (global warming).    
          Here we show  how CO , and others 
pollutants contained in polluted smoke, can be 
compacted and 

2

transformed into a glass similar to 
amorphous silica glass, by means of gravitational  
 
 
 
                                           
* Amorphous carbonia. Also called a-carbonia, is an 
exotic amorphous solid form of carbon dioxide that is 
analogous to amorphous silica glass. 

 
compression produced in a compression 
chamber, where gravity is strongly increased by 
using gravity control technology (BR Patent 
Number: PI0805046-5, July 31, 2008 [5]) based 
on the discovery of correlation between 
gravitational mass and inertial mass [1]. After 
solidified, the CO2 and the others pollutants 
contained inside polluted smoke can then be 
easily stored in the Earth's interior.  
 
2. Theory 
 
          In a previous paper, I showed that 
gravitational mass, , and rest inertial 
mass, , are correlated by means of the 
following expression [

gm

0im
1]: 
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where  is the rest inertial mass of the particle 
and 

0im
pΔ  is the variation in the particle’s kinetic 

momentum;  is the speed of light.   c
      In general, the momentum variation pΔ  is 
expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . Note that 

there is no restriction concerning the nature of 
the force , i.e., it can be mechanical, 
electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to absorption or 
emission of electromagnetic energy. In this case, 
it was shown previously that the expression of χ  
can be expressed by means of the following 
expression [6]: 
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where U  is the electromagnetic energy absorbed 
or emitted by the particle;  is the index of 
refraction of the particle; W  is the density of 
energy on the particle ( ;

rn

)kgJ / ρ  is the matter 
density ( )3mkg  and  is the speed of light.  c
          In the particular case of heterogeneous 
mixture of matter†, (powder, dust, clouds, smoke, 
heterogeneous plasmas‡, etc), subjected to 
incident radiation or stationary electromagnetic 
fields, the expression of χ  can be expressed by 
means of the following expression, which is 
derived from the above equation [6]:  
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where is the maximum area of cross-section 
of the body; 

αS
mφ is the average diameter of the 

molecules of the body; 42
mmS πφ= ; E  is the 

instantaneous electric field applied on the body; 
0μ  is the magnetic permeability of the free 

space; is the oscillating frequency of the 
electric field and  is the number of atoms per 
unit of volume in the body, which is given by 

f
n

                                           
† From the macroscopic viewpoint, a heterogeneous mixture 
is a mixture that can be separated easily (sand, powder, dust, 
smoke, etc.). The opposite of a heterogeneous mixture is a 
homogeneous mixture (ferrite, concrete, rock, etc). 
 
‡ Heterogeneous plasma is a mixture of different ions, while 
Homogeneous plasma is composed of a single ion specie.  

( )4
0
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N
n

ρ
=

where  is the 
Avogadro’s number and A is the molar 
mass(kg/kmole).  

kmoleatomsN /1002.6 26
0 ×=

          Note that tEE m ωsin= .The average 

value for 2E  is equal to 2
2

1
mE  because E  varies 

sinusoidaly (   is the maximum value formE E ). 

On the other hand, 2mrms EE = . Consequently we 

can change 4E  by , and the equation above 
can be rewritten as follows 

4
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Electrodynamics tells us that 
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== . Thus, by 

substitution of this expression into Eq. (5), we get 

( )61
4

121 2222
0

44426

0
⎪
⎪
⎭

⎪⎪
⎬

⎫

⎪
⎪
⎩

⎪⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−+−==
fc

BSSn

m

m rmsmm

i

g

ρμ

φ
χ

α

          For polluted smoke, at first approximation, 
we can assume §32 mkg /≅ρ ; 

and 325102 matomsn /×≅ mm
101051 −×≅ .φ .  

By substitution of these values into Eq. (6), we 
obtain 
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Now, consider the system shown in Fig.1. The 
spherical compression chamber with m2  
diameter ( )214.3 mS =α  is filled with polluted 
smoke. Thus, if an oscillating magnetic field with 
frequency Hzf 1=  is applied on the smoke, then 
the value of χ , given by Eq.(7), is  

( )81101121 428

0 ⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −×+−== rms

i

g B
m

m
χ

 
                                           
§ The chemical composition of the polluted smoke depends 
on the burning material and the conditions of combustion, 
but always contains CO2, CO and SO2, whose densities (@ 
NTP (20°C 1atm)) are respectively:  (1.842kg.m-3, 1.165 
kg.m-3and 2.279kg.m-3 [7]).  
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Fig. 1 – Hyper Compressor - A System for
transforming polluted smoke into a glass similar to
amorphous silica glass. (Developed starting from a 
process patented in July, 31 2008, PI0805046-5 [5]). 
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          The gravitational forces between these 
smoke particles (gravitational mass ), are 
given by   

gsm
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Therefore, each smoke particle is subjected to a 
pressure p , given by 
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          The thermal energy of the an ideal gas 
sample consisting of N particles is given by  

( )112
3 NkTUthermal =

For an ideal gas, the internal energy  consists 
only of its thermal energy, i.e., . 
Thus, the thermal energy contained in the gas 
volume, , (  is the volume of the 
gas particles), i.e., Its internal energy density is  

U
thermalUU =

pgas NVV ≈ pV

( )12
2
3

pgas V
kT

V
Uu ≈=

It follows from Classical Electrodynamics that 

the internal pressure p  is related to the internal 
energy density u  by means of the following 
equation: 

( )13
3
up =

Thus, we can write that 

( )14
2 pV
kTp ≈

By comparing this equation with Eq. (10), we can 
conclude that for  

( )15
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the gravitational compression surpasses the 
internal pressure due to the thermal energy of the 
smoke particles, and consequently it starts the 
contraction of the smoke upon itself. With the 
contraction, the distances among the particles are 
reduced, further increasing the gravitational 
attraction among them, and again reducing the 
distances among the particles, and so on. This 
phenomenon is known as gravitational collapse. 
          According to Eq. (14), the minimum value 
of χ  in order to starts the gravitational collapse 
is obtained for spr φ=  and ( )maxspsp φφ =  
(maximum size of smoke particles, 

( ) msp μφ 5.2max ≅   [8]). The result is 
 

( )16101.5 5×−>χ
 
          In order to obtain , 
according to Eq.(8), the magnetic field to be 
applied on the smoke must have intensity, given 
by 

5101.5 ×−>χ

( )17105 5TBrms
−×>

 
          During the contraction, after all the smoke 
particles are already together, forming a single 
body, the compression progresses, reaching a 
point where all the molecules are very close 
together. At this point, the pressure should 
surpass 40- 48GPa** . Then, it is necessary 
nullify the magnetic field in the compression 
chamber, because the contraction can go far 
beyond, causing dangerous effects.  
          Note that by injecting pure carbon powder 
into the compression chamber, instead of smoke, 
                                           
** The necessary pressure to transform carbon dioxide 
gas (CO2) into glass (a-CO2).   
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one can start the nuclear fusion of the carbon 
atoms, when the pressure is sufficiently 
increased, based on the well-known Carbon 
Fusion. 
          The carbon fusion is a set of nuclear fusion 
reactions that take place in massive stars. The 
principal reactions are: 
 
                           23Na + p + 2.24 MeV 
 
 12C + 12C →      20Ne + α + 4.62 MeV 
 
                           24Mg + γ +13.93 MeV 
 
          In the case of the smoke, when the pressure 
surpasses 40- 48GPa it should be transformed 
into a glass similar to a-CO2 or similar to 
amorphous silica glass. Under this condition, it 
ceases to be a  heterogeneous mixture of matter, 
and therefore, the Eq. (3) no longer can be 
applied; χ  must be expressed by Eq. (2), which is 
the general expression. However, it is necessary 
the following considerations. 
          Electrodynamics tells us that when an 
electromagnetic wave with frequency and 
velocity  incides on a  material  with relative  
permittivity 

f
c

rε , relative magnetic permeability 

rμ  and electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the index of 
refraction of the material, given by [

rn
9]  

( ) ( )1811
2

2
⎟
⎠
⎞

⎜
⎝
⎛ ++== ωεσ

με rr
r v

cn

If  ωεσ >> , fπω 2= , Eq. (18) reduces to 

( )19
4 0 f

n r
r πε

σμ
=

          Many smoke components have high 
electrical conductivities. Others, such as Carbon, 
CO , etc., have conductivities less than 1 S/m. 
The 

2
electrical conductivities of the Carbon and 

CO  plume are respectively, 0.061 S/m and 
0.0166 S/m [

2
10]. This shows that the electrical 

conductivity of smoke ,σ , is less than , 
which is much greater than 

mS /1
επωε f2= , in the 

case of Hzf 1= and 0εε = . As we have already 
seen, in the case of ωεσ >> , the expression of 

rn is given by Eq. (19). Thus, if we assume 
mS /1≅σ , then Eq. (19) will give the following 

value of rn :  

( )20105≅rn
which is greater than the maximum possible value 
of rn  for the smoke. 

          By substitution of  and 510≅rn
 

( ) 0
2

0
2

2
122

02
12

02
12

02
1 μμεμε BBEcHEW =+=+=

 
into Eq. (2), we get  
 

( )21110121 420
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⎧
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⎡ −+−= − Bχ

 
Note that even considering , the factor 510≅rn

( )2010−  in Eq. (21) still is very small. Therefore, 

for , the value of TB 510<< χ  reduces to 
approximately 1. Consequently, the solidified 
smoke falls to the bottom of the compression 
chamber, where it can be easily removed for 
storage.  
          The function of the horizontal 
Gravitational Shielding†† shown in Fig. 1 is to 
reduce the local gravity acceleration upon the 
smoke. Note that, for  the 
gravitational mass of the smoke becomes greater 
than , producing on the top of the 
compression chamber a pressure  greater than 

. Thus, if the gravitational shielding 

produces , then the local gravity 
acting on the smoke will be reduced to 

, reducing the pressure upon 

the top of the chamber down to .  

5101.5 ×−>χ

tonnes100,5−

26 .10 −cmkg
310−≅GSχ

22 .10 −−≅ smgGSχ
23 .10 −≈ cmkg

          In the case of the smoke be subjected to a 
static magnetic field we obviously cannot apply 
Eq. (3), we must apply Eq. (2), which is valid for 
oscillating and static fields. In this case, rn  in 
Eq. (2), is given by the own index of refraction of 
the smoke, nr = 1.5, [11] (because Eq. (18) are 
not valid for static fields.   
 
 
 
 
 
                                           
†† In the last years, I have proposed several types of 
Gravitational Shieldings. One  should choose the most 
appropriate for this case. See for example, the Quantum 
Gravitational Shielding [12]. 
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A solar coronal mass ejection (CME) is a massive ejection of plasma from the Sun to the space.   
In this article it is shown how a strong solar coronal mass ejection can eject dust from the 
Moon’s Surface to the space. If this ejection occurs when the Moon is in specific regions of its 
trajectory around the Earth, then this lunar dust can be gravitationally attracted to the Earth, 
forming a dust shell at the Earth’s atmosphere, which can block the sunlight for some days.  

 
    Key words: Gravity, Coronal Mass Ejection, Electromagnetic Waves, Radiation Pressure. 

 
1. Introduction 
 
          Electromagnetic waves transport 
energy as well as linear momentum. Then, if 
this momentum is absorbed by a surface, 
pressure is exerted on the surface. Maxwell 
showed that, if the incident energy U  is 
totally absorbed by the surface during a 
time t , then the total momentum q transferred 
to the surface is vUq = , where v is the 
velocity of the photons [1]. Then, the 
pressure, p (defined as force  per unit area F
A ), exerted on the surface, is given by 
 

( ) ( )1111
A

dtdU
vv

U
dt
d

Adt
dq

AA
Fp =⎟

⎠
⎞

⎜
⎝
⎛===

 
          In a previous paper [2], we have shown 
that this pressure has a negative component 
(opposite to the direction of propagation of 
the photons) due to the existence of the 
negative linear momentum transported by the 
photons, shown  in the  new expression for 
momentum  transported by the photon, i.e.,  q
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rn
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hf
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where  is the frequency of the photon and 

 is a limit-frequency, which should be of 
f

0f
the order of 10Hz or less; is the index of 
refraction of the mean. 

rn

          Equation above shows that for 
20ff >  the resultant momentum transported 

by the photon is positive, i.e., If this 

momentum is absorbed by a surface, pressure 
is exerted on the surface, in the same 
direction of propagation of the photon. These 
photons are well-known. However, Eq. (2) 
point to a new type of photons when 

20ff = . In this case , i.e., this type of 
photon does not exert pressure when it 
incides on a surface. What means that it does 
not interact with matter. Obviously, this 
corresponds to a special type of photon, 
which we will call of neutral photon. Finally, 
if 

0=q

20ff <  the resultant momentum 
transported by the photon is negative. If this 
momentum is absorbed by a surface, pressure 
is exerted on the surface, in the opposite 
direction of propagation of the photon. This 
special type of photon has been denominated 
of attractive photon.  
          
2. Theory  
 
          It is known that the lunar dust results 
of mechanical disintegration of basaltic and 
anorthositic rock, caused by continuous 
meteoric impact and bombardment by 
interstellar charged atomic particles over 
billions of years [3]. 
          Dust can be ejected from the Moon’s 
surface to the space when attractive photons 
strike on it. In order to surpass the Moon’s 
gravity the power dtdU absorbed by a dust 
particle with inertial mass  must be, 
according to Eq. (1), given by 

0im

( )30imooncmg
dt
dU

>
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where . 2.622.1 −= smg moon

          Assuming that the dust grains are 
submicron particles (size of the order 
of ), then we can write that m710−

( ) kgrVm ppppi
183

3
4

0 104 −×≅≅= πρρ . Substitution of 
this value into Eq. (3) shows that, in order to 
surpass the Moon’s gravity, the power 
absorbed by the particle must satisfy the 
following condition: 

( )410 9watts
dt
dU −>  

Since the power absorbed by the particle is 
only a fraction of the power transported by 
the radiation, then it follows that the 
radiation must have a power density D , 
greater than dtAdU p  ( is the area of the 
cross section of the dust particle). Thus, we 
have 

pA

( )5/10 25 mwatts
dtA

dUD
p

≈>  

Besides this, the photons must 
have  in order to be attractive 
photons.   

Hzf 10<<

          When occurs a solar Coronal Mass 
Ejection, the plasma ejected from the Sun 
interacts with the Sun’s magnetic field and 
cyclotron radiation is emitted from the 
particles of the plasma. Most of this radiation 
has frequency  expressed by the following 
equation [

f
4, 5] 

( )6
2 m
qBf  
π

≅

and, the intensity, I , radiated from each 
particle, given by 

( ) ( )7
16 222

0

224
0

cVcm
VBq

I
i −

=
π
μ

where  is the charge of the particle; V is its 
velocity and  is its inertial mass at rest;  

q

0im
B  is the intensity of the magnetic field. 
          Assuming that, eq =  and , 
then Eqs. (6) and (7), give the following 
values 

protonmm ≅

( )8105.1 7 Bf ×≅
and 

( ) ( )9
1

102.5
22

22
38

cV
VBI

−
×= −  

Thus, the total intensity, , of the 
radiation at the frequency  is  

totalI
f

( )10nIItotal =
where  is the number of particles with n

protonmm ≅ , which can obtained by the 
following expression 

( )11
proton

CME

m
M

n ≈  

CMEM is the mass of the solar CME. 
          Substitution of Eqs. (11) and (9) into 
Eq. (10), gives 
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          The solar surface magnetic field is 
around , about twice as strong 
as the average field on the surface of Earth 
(around ). Thus, when the plasma is 
ejected from the Sun, the frequency 

TGauss 4101 −=

Gauss5.0
f  of the 

emitted radiation, according to Eq. (8), is 
. These photons are not 

attractive, because as we have already seen, 
attractive photons must have 
frequency

3105.1 ×≅f

Hz10<< . However, after some 
time of propagation the ejected plasma 
reaches a region where the intensity of the 
Sun’s magnetic field is about *T710− . At this 
place 
the frequency f  of the emitted radiation, 
according to Eq. (8), is  (See Fig.1). 
If the 

Hzf 5.1≅
solar CME occurred at the direction of 

Earth, then a flux of these attractive photons 
will strike on the Earth and also on the 
Moon. But, in the case of Earth, it will be 
absorbed by the Earth’s atmosphere (mainly 
at the regions with high electrical 
conductivity; Van Allen belts, Ionosphere.). 
This, obviously does not occurs at the Moon 
atmosphere, and the flux arrives at the 
Moon’s surface with a power density , 
which 

sD
according to Eq. (12), is given by 

                                           
* The intensity of the solar magnetic field reduces with the 
inverse-cube of the distance to the Sun’s center (r-3). Thus, 
the intensity I  (See Eq. (7)) reduces with r-6.  This means 
that after the region where B≅ 10-7 T, the intensity of the 
attractive radiation becomes much smaller than in the 
mentioned region. 
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If  (See Eq. (5)), then 
the incidence of these attractive photons 
upon the Moon will eject dust from the 
Moon’s surface to the space, i.e., according 
to Eq. (13), this will occur if 

25 /10 mwattsDDs >=
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                               Sun 
 
Fig. 1 – Schematic diagram showing a Solar 
Coronal Mass Ejection at the direction of the Earth.
The intensity of the solar magnetic field reduces with
the inverse-cube of the distance to the Sun’s center 
(r-3). Thus, the intensity I  (Eq. (7)) reduces with  r-6.

B≅ 10-4 T 

B≅ 10-7 T  f ≅ 1.5Hz 

 f ≅ 1.5×103Hz 

 B <<10-7 T;  
 I  hundreds of times smaller 

 f  <<1.5Hz 

CME 

 
          A large solar CME can expel more 
than  of matter with speed over 

 [

kg1310

1.000,3 −skm 6, 7]. In the case of a solar 
CME with 1.000,10 −≅ skmV , Eq. (14) gives 
 

( )151016kgMCME>
 
          A solar CME with the values of V and 

above mentioned can be considered a 
very large solar CME.  

MCEM

          There is no record if this type of solar 
CME occurred in the past. However, if to 
occur in the future, and if the ELF radiation 
( Hzf 5.1≅ ) emitted from the CME to hit the 
Moon when it is traveling in specific regions 
of its trajectory (See regions AB and CD in 
Fig.2), then the dust ejected from the Moon's 
surface to the space will be gravitationally 
attracted to the Earth, forming a dust shell at 
the Earth’s atmosphere, which can block the 
sunlight for some days. 
 
 
                                      
                                                   Sun 
 
 
 
 
 
 
                              
                                                                     
                          Earth                           Moon 
                                       
                                            
                                                       
  
       
        A 
                
                          C            D 
 
 
Fig. 2 – If the ELF radiation emitted from the CME 
to hit the Moon when it is traveling in the regions AB 
and CD, then the dust ejected from the Moon's 
surface to the space will be gravitationally attracted 
to the Earth, forming a dust shell at the Earth’s 
atmosphere, which can block the sunlight for some 
days. 
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When photons hit a material surface they exert a pressure on it. It was shown that this pressure has 
a negative component (opposite to the direction of propagation of the photons) due to the 
existence of the negative linear momentum transported by the photons. Here we show that, in the 
photoelectric effect, the electrons are ejected by the action of this negative component of the 
momentum transported by the light photons. It is still shown that, also the gravitational interaction 
results from the action of this negative component of the momentum transported by specific 
photons.  

 
                   Key words: Photoelectric effect, Photoelectrons, Radiation Pressure, Gravitational Interaction.          
1. Introduction 
 
          Besides energy the photons transport 
linear momentum. Thus, when they hit a 
surface, they exert a pressure on it. Maxwell 
showed that, if the energy U  of the photons 
is totally absorbed by the surface during a 
time t , then the total momentum q transferred 
to the surface is vUq = , where v is the 
velocity of the photons [1]. Then, a 
pressure, (defined as force  per unit area p F
A ), is exerted on the surface.  
          In a previous paper [2], we have shown 
that this pressure has a negative component 
(opposite to the direction of propagation of 
the photons) due to the existence of the 
negative linear momentum transported by the 
photons, shown  in the  new expression for 
momentum  transported by the photon, i.e.,  q
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where  is the frequency of the photon and 
 is a limit-frequency, which should be of 

f

0f
the order of 10Hz or less; vcnr =  is the 
index of refraction of the mean.  
          Equation above shows that for 

20ff >  the resultant momentum transported 
by the photon is positive, i.e., if this 
momentum is absorbed by a surface, pressure 
is exerted on the surface, in the same 
direction of propagation of the photon. These 
photons are well-known. However, Eq. (1) 
point to a new type of photons when 

20ff = . In this case , i.e., this type of 
photon does not exert pressure when it 
incides on a surface. What means that it does 
not interact with the matter. Obviously, this  

0=q

 

 
 
corresponds    to   a   special  type of  photon, 
which we will call of neutral photon. Finally,  
if 20ff <  the resultant momentum 
transported by the photon is negative. If this 
momentum is absorbed by a surface, pressure 
is exerted on the surface, in the opposite 
direction of propagation of the photon. This 
special type of photon has been denominated 
of attractive photon. 
          Here we show that, in the photoelectric 
effect, the electrons are ejected by the action 
of the negative component of the momentum 
transported by the light photons. It is still 
shown that, also the gravitational interaction 
results from the action of the negative 
component of the momentum transported by 
specific photons. 
  
2. Theory 
 
          The photoelectric effect was first 
observed in 1887 by Heinrich Hertz [3,4] 
during experiments with a spark-gap 
generator — the earliest form of radio 
receiver. He discovered that electrodes 
illuminated with ultraviolet light create 
electric sparks more easily.     
          Attempts to explain the effect by 
Classical Electrodynamics failed. In 1905 
Einstein proposed that the experimental data 
from the photoelectric effect were the result 
of the fact of light energy to be carried in 
discrete quantized packets.  
          When a photon strikes on an electron 
the momentum carried by the photon is 
transferred to the electron. According to Eq. 
(1), the momentum transferred to the electron 
is given by 
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where rrr tFq Δ=

rr and aaa tFq Δ=
rr . Thus, the 

electron requires a time interval  for 
absorbing a quantum of energy and a time 
interval  for absorbing a quantum of energy 

.  

rtΔ
hf

atΔ

0hf
          Assuming that the time interval 
required by the photon for absorbing a 
quantum of energy   is proportional to the 
power of the photon 

hf

( )2hf , i.e.,  
and . Then, we get 

2hftr ∝Δ
2

0hfta ∝Δ
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f

t
t
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r =
Δ
Δ

 
Since the expressions of rF

r
 and aF

r
  are 

given, respectively, by rrrr tvhftqF Δ=Δ=
rrr

 
and aaaa tvhftqF Δ=Δ=

rrr
20 , then , we obtain 
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⎝

⎛
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Substitution of Eq. (3) into Eq. (4) gives 
 

( )5
0

2
1

f
f

F
F

r

a =  

 
          This equation shows that the force aF

r
 

is directly proportional to the frequency of 
the photon, and thus explains why low 
frequency light does not produce 
photoelectrons. If the light incident on the 
electron has low frequency, then the force 

f

aF
r

 
may not be strong enough to eject the 
electron (whatever the intensity of the light 
beam).Thus, in order to produce the 
photoelectric effect the light incident must 
have high frequency (upper spectrum of 
light).   
          In the case of the photoelectric effect 
we have , then .   Thus, the 
resultant acting on the electron is 

0ff >> ra FF >>

aar FFF
rrr

−≅− . Then, the condition for an 
electron be ejected from a metallic surface is 
 

( )6ϕ=−≅− eaear rFrFF
rrr

 
where  is the orbital radius of the electron and er
ϕ  is the work function, which gives the minimum 
energy required to remove a delocalized electron 
from the surface of the metal.  
          Substitution of the expression of 

aF
r

into Eq. (6) yields 
 

( )7
2

0

ϕv
hfr

t e
a =Δ  

 
Substitution of the expression of , given 
by Eq. (3), into Eq. (7), gives 

atΔ

 

( )8
2 0

2

ϕvf
rhf

t e
r =Δ  

 
For example, in the case of a light 
beam ( )cvHzf ≅×= ;1039.4 14 , incident on a 

lamina of Sodium metal (  and 

 

mre
11103.9 −×=

JeV 19104.475.2 −×==ϕ 1 [5]), considering 
Hzf 100 ≈  [2], then Eqs. (7) and (8) give 

 
( )910 33 sta

−≈Δ

( )1010 6 str
−≈Δ

 
Thus, we can conclude that the electron is 
ejected by the action of the force aF

r
 much 

before the total absorption of the quantum 
. Therefore, the cause of the ejection of 

the electron is not the absorption of the 
quantum (as Einstein thought [

hf

hf 6]), but the 
action of the force aF

r
(See Fig.1). Similarly, 

when an electron is pumped from an orbit to 
another - by the action of a light photon, it is 
ejected from its initial orbit by the force aF

r
. 

                                           
1 The work function of very pure Na is 2.75 eV. The work 
function of not purified sodium is less than 2.75 eV because 
of adsorbed sulfur and other substances derived from 
atmospheric gases. The most common values cited on the 
literature are 2.28 eV and 1.82 eV.  
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 3
Then, in its trajectory, the electron is 
“captured” in the upper energetic level . 
Therefore, the electron will be pumped from 
the initial orbit to a final orbit

fE

2 if 
fi EEhfhf −=− 02

1 , where  is the initial 
energy in the initial orbit, is the total 
energy in the final orbit.   

iE

fE

 
 
  
 
 
                          Fa 
 
 
  
                                                                        

(a) 
 
 
 
 
 
 
 
 
 

(b) 
Fig. 1  - The Photoelectric Effect 

photon 

electron 
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Electrons ejected 
from the surface 

Sodium metal 
− − − 

 
 
 
 
 
          Finally, we will derive the new 
expression for the pressure exerted by a 
radiation on a surface. From Eq. (2), we have 

ar qqq rrr
−= . Thus, we can write that 
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Therefore,  
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2 Independently of the absorbing time , which is 
of the order of .  

rtΔ
s610−

where  is the total number of absorbed 
photons by the surface; 

N
P  is the total power. 

Thus, the expression of the pressure, , 
exerted by the radiation on a surface with 
area  is given by 

p

A
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where D  is the power density of the 
radiation. Note that, only for the 
equation above reduces to 

0ff >>
vDp ≅  (the well-

known expression for radiation pressure). 
          The law of inverse square of the 
distance, which is implicit in the Newton’s 
law, shows that gravitation is propagated 
spherically. This reveals the principle of 
diffusion of the gravitational energy, i.e., it is 
transmitted by waves (or photons). The 
Quantum Field Theory shows that the 
gravitational interaction results from the 
interchange of a type of “virtual” quantum. 
Then, based on the above exposed, we can 
conclude that this typical “virtual” quantum 
is a typical “virtual” photon. Thus, we can 
say that the gravitational interaction, between 
two particles with gravitational masses  
and , respectively, results from the action 
of an amount of  energy related to 

, ejected from the particle 1 under 
the form of   “virtual” photons with a 
typical frequency  , and an amount of  

energy related to , ejected from 
the particle 2 under the form of  “virtual” 
photons with frequency .  

1gm

2gm

2
11 cmE gg =

1N

gf
2

22 cmE gg =

2N

gf

          Assuming that the amounts of energies 
ejected from the particles 1 and 2 are, 
respectively,  and  , where  is 
a constant, and considering that, according to 
Eq. (1), the energy of the photons is 
expressed by 

10 gEk 20 gEk 0k

02
1 hfhf − , then we can write 

that  
 

( ) ( )1302
1

110 fhfNEk gg −=

and 
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( ) ( )1402
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220 fhfNEk gg −=
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Then, Eqs. (13) and (14) can be rewritten as 
follows 
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where  and  are the incidence areas of 
the mentioned “virtual” photons, respectively 
on the particles 1 and 2 (See Fig.2); 

and .  

1A 2A

101 Akks = 202 Akks =

 
 
 
 
 
  
 
 
 
           
                                                             
 
                                                             mg2 
            mg1 
 
 
 
 Fig.2 - 1A  and 2A  are the incidence areas of the
“virtual” photons, respectively on the particles 1 and
2. 

A1 A2 

 
 
 

          If the forms and the gravitational 
masses of the two particles remain constants, 
then 11 AEg  and 22 AEg are constants, i.e., 
 

( )171
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1 k
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Eg
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and  
 

( )182
2

2 k
A

E g
=

 
where  and  are constants.  1k 2k
          From Eq. (17) and (18), we obtain 
 

( )19212121 AAkkEE gg =

 
By substitution of  given by Eq. (14) into 
Eq. (19), gives 

2gE
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Since and  are pure numbers, then 1N 2N

221210 NAAkkk is a constant, which here will 
be denoted by K .  
          On the other hand, we can write that 
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20 hfhfnA
S

Ek
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where  is the number of photons incident 
on particle 1 and , where  is the 
distance from the center of the particle 2 to 
the center of the particle 1.  

1n
2
22 4 rS π= 2r

          Substitution of ( )02
1 hfhf g −  given by 

Eq. (20) into Eq. (21), gives 
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The constant 1skK has the dimension of 
( )2force . Thus, Kks1  was changed in Eq. 
(22) by the constant 2

11 α , where  
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          Substitution of  gives by Eq. (16) 
into Eq. (23), yields 
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Note in the equation above that the frequency 

of the “virtual” photon (quantum of the 
gravitational interaction) is in fact constant, 
because 

gf

1α , , and  are constants. This 
confirms our initial hypotheses that the 
quantum of the gravitational interaction, is a 
photon with a typical frequency.  

0k 0f 1k

          By analogy to Eq. (22), we can write 
that 
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          Multiplying  (Eq. 22) by  (Eq. 
25), we obtain 
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where ;  is the distance from the 
center of the particle 1 to the center of the 
particle 2. Since 

2
11 4 rS π= 1r

rrr == 21 , then Eq. (26) can 
be rewritten in the following form 
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        According to Eq. (11), we can write that 
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whence we obtain 
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Substitution of  given by Eq. (26) into 
Eq. (30), yields 
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For gttt Δ=Δ=Δ 21 , we have FFF == 21 . 
Thus, Eq. (31) reduces to 
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In order to communicate ultra-small 
gravitational forces the energy 02

1 hfhf g −  of 
the “virtual” photon (quantum of the 
gravitational interaction) must be also ultra-
small. This means that,  must be less than gf

02
1 f  and ultra close to 02

1 f , i.e., 
ε−=− 02

1 hfhf g  → gg hfff ε−=− 21 0 , where 
ε  is a constant. Thus, Eq. (32) can be 
rewritten as follows 
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The term in parentheses must generate, 
obviously, the universal gravitational 
constant, ( 211 .1067.6 kgmNG −×= ) , i.e.,  
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          For  and gttt Δ=Δ=Δ 21 121 == nn  (just 
one “virtual” photon incident on each 
particle) Eq. (30) gives , where 

 is the minimal gravitational force in the 
Universe, i.e., 

min21 FFF ==

minF
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          On the other hand, according to the 
Newton’s law, we can write that 
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where  is the gravitational mass of the 
material particle with minimal mass in the 
Universe, and  is the maximal distance 
(diameter of the Universe) between two 
particles of this type.  

mingm

maxr

 
  
  
 
 
 
 
 
 
 
 
 
Fig. 3 –Two particles with the minimal mass, mingm , 
in the opposite positions (diametrically opposed) in 
the border of the Universe.  
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          Based on Eq. (3), we can write that 
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Since  (Eq. (9)), and as fsta

3310−≈Δ g≲ f0/2, 
then Eq. (37) gives 
 

( )3810 33stg
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Substitution of this value into Eq. (36), and 
considering that  and (protongg mm <<min )

0max 2 Hcr >> (diameter of the observable 
Universe) where is the 
Hubble constant, then we can conclude that, 

118
0 1075.1 −−×= sH

ε  must be ultra-small.  
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1. Introduction 
 
          The origin of water on the Earth, and the 
reason why there is more liquid water on the Earth 
than on the other terrestrial planets of the Solar 
System, is not completely understood. There exist 
numerous hypotheses as to how water may have 
accumulated on the earth's surface over the past 
4.6 billion years in sufficient quantity to form 
oceans [1 - 5].  
          Here, we show that the origin of water on 
the Earth, and the reason why there is more liquid 
water on the Earth than on the other terrestrial 
planets of the Solar System are related to a water 
vapor cloud formed by the vaporization of part of 
an ice belt that was formed in the beginning of the 
Solar System.  
 
2. Theory 
 
            The quantization of gravity shows that 
the gravitational mass mg and inertial mass mi are 
not equivalents, but correlated by means of a 
factor χ , which, under certain circumstances can 
be negative. The correlation equation is [6] 

( )10ig mm χ=

where  is the rest inertial mass of the particle.    0im
          The expression of χ  can be put in the 
following forms [6]:  
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where W  is the density of electromagnetic energy 
on the particle ( ; )kgJ / D  is the radiation power 
density; ρ  is the matter density of the particle  
 

 
 
( )3mkg ;  is the index of refraction, and c is 
the speed of light. 

rn

          Equations (2) and (3) show that only for 
0=W  or 0=D  the gravitational mass is 

equivalent to the inertial mass ( 1= )χ . Also, these 
equations show that the gravitational mass of a 
particle can be significtively reduced or made 
strongly negative when the particle is subjected to 
high-densities of electromagnetic energy.    
          In the case of Thermal radiation, we can 
relate the energy density to temperature, T, 
through   the relation,  

( )44TD Bσ=

where  is the 
Stefan-Boltzmann’s constant. Thus, for

42810675 KmwattsB °×= − /.σ
1≅rn , we 

can rewrite (3) in the following form 
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          The Solar system was formed about 4.6 
billion years ago by the gravitational contraction 
of the called solar nebula. The gravitational 
collapse was much more efficient along the spin 
axis, so the rotating ball collapsed into a thin disk 
with a diameter of about 200AU, with most of the 
mass concentrated at its center. As the cloud has 
contracted, its gravitational potential energy was 
transformed into kinetic energy. Collisions 
between particles have transformed this energy 
into heat. The solar nebula became hottest at its 
center (called protosun). When the temperature of 
the protosun reached about 10 million K the 
nuclear reactions have begun. Then the protosun 
became a star called Sun. Along the time, the 
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temperature of disk around the Sun dropped and 
the heaviest molecules began to form tiny solid or 
liquid droplets, a process called condensation. By 
means of this process have emerged: Metals (that 
condense at ~ 1,600 K), Rocks (condense at 500-
1,300 K), Ices (that condense at T~150 K), etc. In 
the periphery of the solar disk the temperature 
was low enough that hydrogen-rich molecules 
condensed into lighter ices, including water ice. 
Thus, in this region was formed an ice belt, 
extended for millions of kilometers, starting from 
inner border.   
          The first solid particles were microscopic in 
size, orbiting the Sun in nearly circular orbits right 
next to each other. Then, they began to collide 
among themselves, making larger particles which, 
in turn, attracted more solid particles. This process 
is called accretion. The objects formed by 
accretion are called planetesimals.  
          The collisions among them have increased 
the temperature at the region of the planetesimals* 
up to a average value of ~1950°C (~2,300 K) [7] 
(above the fusion temperature of rocks). Then, 
Earth, the planets and also an inner part of the ice 
belt at the periphery of the solar system would 
have experienced this temperature.  
          When the temperature at the region of the 
planetesimals reached the average value close to 
2,300K, an inner part of the ice belt was vaporized 
up to a distance , where the temperature 
decreased down to a value equal to the ebullition 
temperature of the water (373.35K). 

RΔ

This 
generated a big ring of water vapor at the 
periphery of the solar system (See Fig. 1), with 
average density equal to the initial density of the 
ice belt, iρ  , multiplied by the factor 
( )KTi 7.336,1 ,i.e., ( KTii 7.336,1 )ρρ = †, where  is 
the initial temperature of the ice belt and 

iT

( ) 235.373300,27.336,1 KKK +=  is the average 
temperature at the inner part of the ice belt ( RΔ ), 
after the heating. 
          Data from infrared and radioastronomy 
state that the average temperature of interstellar 
space is very close to 3K, and the average density 
is [3.1 −cmprotons 8]. If water molecules (ice) are 
added to a region of the interstellar space, then the 
average density of this region increases and can be 
calculated based on the following: If the initial 
density  corresponds to the 3.1 −= cmprotonsismρ

                                           
* Up to the ice belt.  
†  Since the energy density is conserved, we have iWW =  

→ ii VEVE = → ii VkTVkT = → ( )TTiiρρ = .  

atomic mass of two protons ( )11 ≅pA  then the 
density due to the water (ice) OH2ρ  corresponds 
to the atomic mass of the water ( )182 =OHA . 

Therefore, ( ) ipOHOH AA ρρ 122 = ‡. The arithmetic 
mean between ismρ  and OH2ρ  will express with 
some precision the local average density, ρ , i.e., 

( )

3.10
1

12
2
1

2
12

2
2

−≅
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ +
=

=
+

=
+

=

cmprotonsism
pA

pAOHA

ismpAOHAismOHism

ρ

ρρρρ
ρ  

          Assuming that, this was the initial density 
of the ice belt ,i.e., 

3203 .106.1.10 −−− ×≅= mkgcmprotonsiρ
and that, the initial temperature of the ice belt was 

KTi 3= , then we can say that the average density  
of the water vapor cloud, ρ , had the following 
value  

( ) 323 .106.37.336,1 −−×≅= mkgKTiiρρ
 
          Substitution of the value of ρ  into Eq. (5), 
gives 
 

( ) ( ) ( ) ( )71108.5121 0
2411

cloudicloudg mTm
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−×+−= −  

 
This equation shows that for the 
gravitational mass of the cloud becomes negative.  

KT 373>

         This means that the gravitational mass of the 
water vapor cloud was initially negative because it 
was subjected to an average temperature greater 
than 373K. Then, it was repelled by the positive 
gravitational mass of the rest of the ice belt, 
which the temperature did not get make negative. 
Similarly, the cloud  was also repelled by the Sun. 
However, since the cloud was near from the 
positive gravitational mass of ice belt, it was more 
intensely repelled than by the Sun. Thus, the cloud 
has been propelled in the direction to the Sun. The 
extent to which approached the Sun, the density of 
the cloud was increasing because its volume was 
decreasing.  Soon the local temperature was no 
longer sufficient to become negative the 
gravitational mass of the cloud. From this point, 
the gravitational mass of the cloud became  
positive and consequently, the gravitational

                                           
‡ Since ( ) VamuA pp 111 =ρ and ( ) VamuA OHOH 122 =ρ , 

we get, ( )pOHpOH AA 1212 ρρ = . 
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(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) 
Fig.1 – Origin of the Water Vapor Cloud. Collisions among large planetesimals released a lot of heat, Earth, the 
planets and also part of the periphery of the disk around the Sun would have experienced temperatures close to 2,300 K 
(the fusion temperature of rocks). This means that, all the water ice existent in the inner region of the ice belt can have 
vaporized, forming a big ring of water vapor at the periphery of the solar system. 
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Fig.2 – Schematic diagram of the cross-section of water vapor ring (cloud) inside the Solar System. At a 
distance kmmillionsr 376= , between  the center of the cloud and the center of the Sun, the pressure of the solar 
wind became sufficiently strong to stop the cloud. Thus, the cloud crossed Pluto, Neptune, Uranus, Jupiter, Mars, 
Earth, Venus, Mercury and stopped (its inner surface) between Mercury and the Sun, involving Mars, Earth, Venus 
and Mercury. The dotted circles show the progressive decreasing of the cross-section of the cloud along the time, due 
to the absorption of the water vapor by the gravitational fields of the planets, and also the displacement of the cloud, 
produced by the decreasing of the radius of the cloud (according to Eq.(19)).  Based on the position of these planets 
inside the water vapor cloud, it is easy to conclude that, Earth and Mars have attracted more water vapor then the other 
planets.  
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forces between  the cloud and the Sun became 
attractive. Thus, the cloud continued its motion to 
the Sun.   
          In its route to the Sun the water vapor cloud 
crossed the region of the planets. Then, a part of 
the cloud was attracted by the gravitational fields 
of the planets§.    
          At a distance r , between  the center of the 
cloud and the center of the Sun, the pressure of 
the solar wind became sufficiently strong to stop 
the cloud, i.e., the force exerted by the solar wind 
upon the cloud  becomes equal to 
the gravitational force between the Sun and the 
cloud

( cloudwind Sp )

( )2rmGM cloudsun . Since we can write 

( )
2

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

r
r

pp sun
sunwindwind  

then 

( ) ( )82

2

r
mGMS

r
rp cloudsun

cloud
sun

sunwind =⎟
⎠
⎞

⎜
⎝
⎛  

Since ( ) rrrrS cloud
cloud

cloud
222

2
2 πππ

==  and 

( )
( )( ) ( )9

100 icloud

icloudcloud
rAU

r
r

r
+

=

then Eq. (8) gives 
 

( )( )
( ) ( ) ( )

( )10
2

100
22

icloudsunsunwind

icloudcloudsun

rrp

rAUmGM
r

π

+
=

 
 where   is the initial “radius” of the cloud; 

 is the equatorial radius of the 
Sun;  is the mass of the cloud; 

 is sun’s mass;  
is the pressure of solar wind at the border of sun, 
which is given by 

( )icloudr

mrsun
81096.6 ×=

cloudm

kgM sun
301097.1 ×= ( )sunwindp

( ) ( )11.844.04 2−== mN
c

Dp sun
sunwind

where  [27 .10329.6 −×= mWDsun 9] is the sun’s 
surface emission and  is the light speed.   c
          According to the Stefan-Boltzmann’s law 
(Eq. (4)), we can write that 

( )12
2
⎟
⎠
⎞

⎜
⎝
⎛

′
=′

T
TRR b

where is the distance from the center AURb 100=

                                           
§ A planet moving on its trajectory around the Sun, and 
inside the water vapor cloud (ring), has been progressively 
capturing water vapor from the water vapor cloud.  

of the sun up to the inner border of the ice belt 
, and . Thus,  mAU 111049.11 ×≅ RRR b Δ+=′

( )131
2

bb R
T
TRRR

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−⎟

⎠
⎞

⎜
⎝
⎛
′

=−′=Δ

For KT 300,2= and KT 35.373=′ , we get  
 

( )14695,395.36 AURR b ==Δ
 
This is approximately the “diameter” of the water 
vapor cloud ( )( )AURr icloud 847,12≅Δ= .The diameter 
of the solar system is about 100,000AU (outer 
border of the Oort-cloud).   
 
 
 
 
 
 
 
   Sun                Water Vapor Cloud   
 
 
 
 
 
  
 
Fig. 3 – Cross-section of the initial water vapor 
cloud. 
  

100AU

3,695AU 

~100,000AU (outer border of solar system)

Remaining of 
the ice belt 

              
          The inertial mass of the water vapor 
cloud, , can be now calculated by means of 
the following equation: 

cloudm

 
( )( ) ( )152 icloudbdiskicediskicecloud rRRHVm +Δ== πρρ

 
where ; can be estimated 

by means of the expression of the thickness of the 

disk: 

323 .106.3 −−×≅ mkgρ
diskice

H

( )4
1

1033.0 AURRH =  [10]. The result for 
( )icloudrAUR += 100  is 

( )16103.6 13 mH
diskice

×≅

Thus, Eq. (15) gives 
 

( )17.102.2 321 −×= mkgmcloud

 
this is about 1.5 times the mass of the Earth’s 
oceans  ( )321 .10384.1 −×= mkgmoceans .   
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          By substitution of the values of  and cloudm

( ) AURr icloud 847,12 ≅Δ=  into Eq. (10), we obtain 
 

kmmr 611 101941094.1 ×=×=  
 
This is the distance from the center of the cloud to 
the center of the Sun.   
          By means of Eq. (9), we can obtain the 
value of . The result is cloudr
 

( )
( )

( )

( )181018294.0
1947
1847

1847100
1847

100

6kmrr
AU
AU

AUAU
rAU

rAU
rrr

icloud
icloudcloud

×≅=⎟
⎠
⎞

⎜
⎝
⎛=

=⎟
⎠
⎞

⎜
⎝
⎛

+
=

=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+
=

 
          Then, starting from the “radius” of the 
cloud  at distance cloudr r , we can obtain the 
distances from the center of the Sun up to the 
extremes of the cloud. They are respectively, 

 and  (See Fig.2). km61012× km610376×
           Remembering that the distance of 
Mercury, Venus, Earth and Mars to the center of 
the Sun are respectively: , ,  

,  , then we can conclude 
that the cloud crossed Pluto, Neptune, Uranus, 
Jupiter, Mars, Earth, Venus, Mercury and 
stopped (its inner surface) between Mercury and 
the Sun, involving Mars, Earth, Venus and 
Mercury.  

km61058× km610108×
km610149× km610228×

          Substitution of Eq. (9) into Eq. (10) gives 
 

( ) ( ) ( )19
2 22

cloudsunsunwind

cloudsun

rrp

mGMr
π

=

This equation shows that the distance r  
increases if decreases. This is what has 
occurred, the extent to which

cloudr
 the water vapor 

was attracted by the gravitational fields of the 
planets involved by the cloud.  
          The dotted circles in Fig.2 show the 
progressive decreasing of the cross-section of the 
cloud along the time, due to the absorption of the 
water vapor by the gravitational fields of the 
planets, and also the displacement of the cloud, 
produced by the decreasing of the radius of the 
cloud (according to Eq.(19)). 
          Based on the position of these planets 
inside the water vapor cloud, it is easy to 

conclude that, Earth and Mars have attracted 
more water vapor then the other planets.  
          The water vapor absorbed by Mercury and 
Venus it was progressively ejected from it 
atmosphere, due to the high temperature of these 
planets. Consequently, only the atmospheres of 
Earth and Mars** must have retained the most part 
of the water vapor of the cloud.  
          The above considerations can explain why 
the Earth has more water than the others planets 
of the Solar System. Also can explain why around 
4 billion years ago, the percentage of water vapor 
in the Earth’s atmosphere reaches about 70% of 
atmosphere [11]. 
          The percentage of water vapor in the 
Earth’s atmosphere decreased as it started 
condensing in liquid form. Then, a continuous 
rainfall for millions of years led to the buildup of 
the oceans. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                           
** In order to explain how the water disappeared of the 
Mars, see ref. [12].   
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In this paper we show how the gravitational field can be amplified under certain 
circumstances, and how a planet with Earth's size can have a gravitational field 
much stronger than the Neptune. A new interpretation for quasars is here 
formulated.  
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1. Introduction 
 
          Recent numerical calculations have 
revealed that there could be at least two unknown 
planets hidden well beyond Pluto, whose 
gravitational influence determines the orbits and 
strange distribution of objects observed beyond 
Neptune [1, 2]. The authors believe that some 
invisible forces are altering the distribution of the 
orbital elements of the extreme trans-Neptunian 
objects (ETNO) and consider that the most 
probable explanation is that other unknown 
planets exist beyond Neptune and Pluto. The 
calculation shows that these planets need to have 
more mass than Neptune. Planets of this kind, 
even with the size of Neptune, at the predicted 
distance, would be very difficult to be detected in 
visible light - but not impossible. They could still 
be detected by the infrared that they emit. 
However, a study published last year, using data 
obtained by the NASA infrared satellite WISE [3], 
showed that there are no planets with size of 
Saturn up to the limit of 10 000 AU, or with size 
of Jupiter up to the limit of 26 000 AU. Then, the 
only possibility is that the planets must be much 
smaller than Jupiter or Saturn, or even smaller 
than Neptune. But as a planet smaller than 
Neptune can have a gravitational field much 
stronger than the Neptune?  
         The correlation between gravitational mass 
and inertial mass, recently discovered, associated 
to the gravitational shielding effect, which results 
of the mentioned correlation [4], show that the 
gravitational field can be amplified under certain 
circumstances. 
         In this paper we show how a planet with 
Earth's size can have a gravitational field much 
stronger than the Neptune. In addition, a new 
interpretation for quasars is here formulated.

   
2. Theory 
 
          The quantization of gravity shows that the 
gravitational mass mg and inertial mass mi are not 
equivalents, but correlated by means of a factor χ , 
i.e., 

( )10ig mm χ=

 
where  is the rest inertial mass of the 
particle.  The expression of 

0im
χ  can be put in 

the following forms [4]:  
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where is the electromagnetic energy absorbed 
by the particle and is its index of refraction; W  
is the density of electromagnetic energy on the 
particle

U

rn

( )3/ mJ ;  ρ  is the matter density of the 
particle; c is the speed of light. 
         If the particle is also rotating, with an 
angular speed ω  around its central axis, then it 
acquires an additional energy equal to its 
rotational energy 2

2
1 ωIEk = ( I  is the moment of 

inertia of the particle). Since this is an increase in 
the internal energy of the body, and this energy is 
basically electromagnetic, we can assume that , 
such as U , corresponds to an amount of 
electromagnetic energy absorbed by the body. 

kE
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Thus, we can consider  as an increase 
in the electromagnetic energy U  

absorbed by the body. Consequently, in this case, 
we must replace U  in Eq. (2) for ( ) . If 

kE

kEU =Δ

UU Δ+
UU Δ<< , the Eq. (2) reduces to 
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          Note that the contribution of the 
electromagnetic radiation applied upon the 
particle is highly relevant, because in the absence 
of this radiation the index of refraction in Eq.(4), 
becomes equal to 1.  
         On the other hand, Electrodynamics tell us 
that 
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rrr
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dzv

where    is     the    real part of the propagation 

vector 
rk
k
r

(also called phase constant); 

ir ikkkk +==
r

 ; ε , μ and σ,   are the 

electromagnetic characteristics of the medium 
(permittivity, magnetic permeability and electrical 
conductivity) in which the incident radiation is 
propagating ( 0εεε r= ;  ; mF /10854.8 12

0
−×=ε

0μμμ r= , where ). m/H7
0 104 −×= πμ

          Equation (5), shows that the index of 
refraction  vcnr = , for ωεσ >> ,  is given by 

( )6
4 0επ
σμ
f

n r
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Substitution of Eq. (6) into Eq. (4) gives 
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It was shown that there is an additional effect 
- Gravitational Shielding effect - produced by 
a substance whose gravitational mass was 
reduced or made negative [4]. It was shown 
that, if the weight of a particle in a side of a 
lamina is  ( perpendicular to the 
lamina) then the weight of the same particle, in 
the other side of the lamina is , where 

gmP g
rr

= gr

gmP g
rr

χ=′

0ig mm=χ  (  and  are respectively, the 
gravitational mass and the inertial mass of the 

lamina). Only when

gm 0im

1=χ , the weight is equal in 
both sides of the lamina. The lamina works as a 
Gravitational Shielding. This is the Gravitational 
Shielding effect. Since ( ) ( )gmgmPP gg χχχ ===′ , 

we can consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then the 
gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . In 

the case of multiples gravitational shieldings, with 
nχχχ ...,,2,1 , we can write that, after the nth 

gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng
 

( )8...,... 321321 ggmm nngngn χχχχχχχχ ==

 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 

          Now consider a planet or any cosmic object 
made of pure iron ( 000,4=rμ ; ; 

), with size equal to the Earth 
( ). If it is rotating with angular 
velocity 

3.800,7 −= mkgironρ
17 .1003.1 −×= mSσ

mr 610371.6 ×=⊕

ω , then the gravity g  produced by its 
gravitational mass, according to Eq. (7), is given 
by 
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         Data from radioastronomy point to the 
existence of an extragalactic radio background 
spectrum between 0.5 MHz and 400MHz [5]. 
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Thus, if the considered object is in the 
interplanetary medium of the solar system, then 
this radiation incides on it. However, according to 
Eq. (9), the more significant contribution is due to 
the lower frequency radiation, i.e. . In 
this case, Eq. (9) reduces to 

MHzf 5.0=
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Note that the gravity becomes repulsive and 
greater than 2

0 rGmi+ for . 
(Compare with the average angular velocity of 
Earth: 

1.0238.0 −> sradω

15 .1029.7 −−
⊕ ×= sradω ).  

          This repulsive gravity repels the atoms 
around the iron object, causing a significant 
decreasing in the number of atoms close to the 
object, and reducing consequently, the density at 
this region, which is initially equal to the density 
of the interplanetary density ( )320 .10 −−≈ mkgipmρ . 
Thus, the density, ρ , at the mentioned region can 
becomes of the order of , i.e., very 
close to the density of the interstellar 
medium,

321 .10 −− mkg

ismρ ,  (one hydrogen atom per cubic 
centimeter [321 .1067.1 −−×≅ mkg 6]).   
 
 
 
 
 
 
 
                
 
 
 
 
  
 
 
 
Fig. 1 – Inversion and Amplification of the
Gravitational Field. The gravitational field
produced by the rotating iron object, g (repulsive), is 
inverted and amplified by the gravitational shielding
(region with density ismρρ ≅ , between the iron
object and the dotted circle). Thus, out of the
gravitational shielding the gravity acceleration
becomes attractive, with intensity: gg χ=′ . 
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          Therefore, if the iron object has an own 
magnetic field , then, according to Eq.(3), the 
density of magnetic energy at the mentioned 
region will change the local value of 

B

χ , which 
will be given by 
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Thus, the region close to the object will become a 
Gravitational Shielding, and the gravity 
acceleration out of it (See Fig.1), according to Eq. 
(8),(10) and (11), will expressed by  
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Therefore, if and , then 
the gravity acceleration out of the gravitational 
shielding is 

1.02.0 −> sradω TB 410−>
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where 00 103 ii mM = is the mass equivalent to the 
mass of an object, which would produce similar  
gravity acceleration.  
          Since ( ) kgrm ironi

243
3
4

0 1044.8 ×== ⊕πρ , then 
the gravity acceleration produced by the iron 
object would be equivalent to the one produced by 
an object with mass, , given by 0iM
  

( )144.8106.8103 26
00 Neptuneii MkgmM ≅×≅=

 
where  is the Neptune’s 
mass [

kgN Neptune
26100243.1 ×=

7]. Thus, according to Eq. (13), the gravity 
acceleration produced by the iron object would be 
much stronger than the gravity of Neptune.  
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3. Quasars 
            
          The results above make possible 
formulate a new interpretation for the 
quasars. 
           Consider Eq. (12), which gives the 
gravity acceleration out of the gravitational 
shielding (See Fig.1). For  and 

 (neutron stars have  and 
magnetic fields of the order of ; 
magnetars have magnetic fields between  
to  [

1.02.0 −> sradω
TB 310≅ 1.1 −≈ sradω

Teslas810
810

Teslas1110 8]), the result is  
 

( )( ) ( )151006.111006.1 2
016

2
016

r
Gm

r
Gmg ii ×−>⎟

⎠
⎞

⎜
⎝
⎛−−×−>′

 
where  is the mass 
equivalent to the mass of an object, which 
would produce similar gravity acceleration.  

0
16

0 1006.1 ii mM ×=

          If ( ) kgrm ironi
243

3
4

0 1044.8 ×== ⊕πρ , then 
the gravity acceleration produced by the iron 
object would be equivalent to the one 
produced by an object with mass, , given 
by 

0iM

  
( )16105.41094.81006.1 1040

0
16

0 sunii mkgmM ×≅×≅×=

 
This means 45 billion solar masses 
( ).  kgmsun

30109891.1 ×=

          Known quasars contain nuclei with 
masses of about one billion solar masses 
( )sunm910  [9 - 16]. Recently, it was discovered 
a supermassive quasar with 12 billion solar 
masses [17].  
          Based on the result given by Eq.(16), 
we can then infer that the hypothesis of the 
existence of “black-holes” in the centers of 
the quasars is not necessary, because  the 
strong gravity of the quasars can be 
produced, for example, by means of iron 
objects with the characteristics above 
(  and and ), in the 
center of the quasars. 

1.02.0 −> sradω TB 310≅ ⊕= rr

          As concerns to the extreme amount of 
electromagnetic energy radiated from the 
quasars [18], the new interpretation here 
formulated, follows the general consensus 

that the  quasars are in  dense regions  in  the 
center of massive galaxies [19], and that their 
radiation are generated by the gravitational 
stress and immense friction on the 
surrounding masses that are attracted to the 
center of the quasars [20] (See Fig.2).  
 
 
 
          
  
 
 
 
 
 
 
                
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 – Quasar - Surrounding the gravitational 
shielding the gravity acceleration becomes
strongly attractive, with intensity: gg χ=′ . The 
radiation emitted from the quasar is generated 
by the gravitational stress and immense friction 
on the surrounding particles that are attracted to 
the center of the quasar. 
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Devices that collect water from the atmospheric air using condensation are well-known. They operate in a 
manner very similar to that of a dehumidifier: air is passed through a cooled coil, making water to condense. This 
is the most common technology in use. Here, we present a device that can collect a large amount of water (more 
than 1m3/s) from the atmospheric air using gravitational condensation. Another novelty of this device is that it 
consumes little electricity. In addition, the new technology of this device leads to a new concept of pump, the 
Gravitational Pump, which can be used to pump water at very low cost from aquifers, rivers, lakes, etc., and also 
to supply the high pressure (100atm or more) needed to push seawater through the semipermeable membrane, in 
the desalinization process known as reverse osmosis. 

            
           Key words: Gravitational Condensation, Atmospheric Water, Reverse Osmosis, Gravity, Water Crisis.  
 
1. Introduction 
 
          The percentage of water vapor in the 
atmospheric air varies from 0.01% at -42 °C 
[1] to 4.24% at 30 °C [2]. Water vapor is only 
water in the form of invisible gas. The 
atmospheric air contains 0.001% of the 
planet’s water, which has a total volume of 
1.338×1018m3 [3]. Thus, the Earth’s 
atmosphere contains a volume of about 
1013m3 of water, which is kept constant by 
cycle evaporation /condensation. On the other 
hand, the world’s population consumes 
currently 9,087 billion cubic meters of water 
per year (~1013m3) [4], which is 
approximately, the same value maintained 
constant in the atmospheric air.  
          Devices that collect water from the 
atmospheric air using condensation are well-
known. They operate in a manner very similar 
to that of a dehumidifier: air is passed through 
a cooled coil, making water to condense.  
          A vapor is gas at a temperature lower 
than its critical point [5], which means that 
the vapor can be condensed to a liquid by 
increasing its pressure without reducing the 
temperature. The water, for example, has a 
critical temperature of 374 °C, which is the 
highest temperature at which liquid water can 
exist. Therefore, in the atmosphere at ordinary 
temperatures, water vapor will condense to 
liquid if its pressure is sufficiently increased.  
          Here we show how a large amount of 
atmospheric water vapor (more than 1m3/s) 
can   be   condensed   to   liquid  by  means  of  

 
 
 
gravitational compression produced in a 
compression chamber, where  gravity  is   strongly 
increased by using gravity control technology 
(BR Patent Number: PI0805046-5, July 31, 
2008 [6]) based on the discovery of 
correlation between gravitational mass and 
inertial mass [7]. Also we present a 
Gravitational Pump, which works based on 
the same principles, and can be used to pump 
water at very low cost from aquifers, rivers, 
lakes, etc., and also to supply the high 
pressure (100atm or more) needed to push 
seawater through the semipermeable 
membrane, in the desalinization process 
known as reverse osmosis. 
 
2. Theory 
 
         The gravitational mass mg and inertial 
mass mi are not equivalents, but correlated by 
means of a factor χ , i.e., 

( )10ig mm χ=

where  is the rest inertial mass of the 
particle.    

0im

        The expression of χ  can be put in the 
following form [7]:  
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where is its index of refraction;  is the 
intensity of the magnetic field ;

rn B
( )T ρ  is the 
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matter density of the particle; is the speed of 
light; 

c
μ  is the magnetic permeability of the mean. 

          It was shown that there is an additional 
effect - Gravitational Shielding effect - produced 
by a substance whose gravitational mass was 
reduced or made negative [8]. It was shown that, 
if the weight of a particle in a side of a lamina is 

 ( g perpendicular to the lamina) then 
the weight of the same particle, in the other side 
of the lamina is , where 

gmP g
rr

=
r

gmP g
rr

χ=′ 0ig mm=χ  

(  and  are respectively, the gravitational 
mass and the inertial mass of the lamina). Only 
when

gm 0im

1=χ , the weight is equal in both sides of 
the lamina. The lamina works as a Gravitational 
Shielding. This is the         Gravitational Shielding 
effect. Since ( ) ( )gmgmPP gg χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
 
 
 
   
 

  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 – Gravitational Condenser.  Condensation of 
the atmospheric water vapor by means of 
gravitational compression. (Developed starting 
from a process patented in July, 31 2008, 
PI0805046-5 [6]).  
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          Now consider the system shown in Fig.1.  
At the base of the compression chamber there is a 
gravitational shielding. In this case, this device is 
basically a hollow cylinder, where a magnetic 

field  passes through its air core. The air density 
inside the cylinder was reduced down to 

B

314 .10017.8 −−×= mkgρ *, in order to produce a 
strong value (negative) of χ , using a practicable 
value of B .  Thus, according to Eq. (2), the value 
of χ inside the air core is given by  

( )3120.12176121 4

⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡ −+−= Bχ

Consequently, for TB 0.1= , we obtain 
( )47.217−≅χ

This means that the air inside the compression 
chamber can be subjected up to a pressure 

7.217 times greater than the atmospheric pressure 
at the Earth’s surface, i.e., 217.7atm.  
          The pressure required to liquefy (to 
condense) water vapor at its critical temperature 
(373.946°C, 647.096K) is 217.7atm [9]. When 
this occurs in the Gravitational Condenser, water 
drops are driven to the top of the chamber (See 
Fig.1), because they are subjected to repulsive 
gravity† gχ . Thus, this “reverse rain” fills with 
water the top of the compression chamber.  Then, 
the regulator valve (placed at the top of the 
chamber) opens, releasing the water to be stored 
and distributed. After the exit of the water, occurs 
the exit of the dehumidified air, which was inside 
the compression chamber. When the pressure 
inside the chamber becomes equal to the 
atmospheric pressure, the regulator valve is 
closed, and a new cycle of compression begins, in 
order to produce more water.   
          If the atmospheric air inside the 
Gravitational Condenser is at temperature of 
30 °C, then the percentage of water vapor 
contained it is 4.24% [2].  Assuming that the 
Gravitational Condenser can withdraw of the air 
just 30% of this value, then the total volume of 
water withdrawal from the atmospheric air inside 
the chamber will be ( )waterwvapor ρρ%27.1  of the 
volume of atmospheric air compressed inside the 
compression chamber. Since the state equation, 
gives ( )Tpwvaporwvapor

3102.2 −×=ρ  [10], then for 

 and , 

we get . Thus, if 

27 /102.27.217 mNatmpwvapor ×=≅ KT 096.647=
3.8.74 −≅ mkgwvaporρ the volume 

of the compression chamber of the Gravitational 
Condenser is 1,000 m  , (10m×10m ×10m) and the 
volume of the compressed air inside the chamber 

3

                                           
* This density is equivalent to Earth’s atmospheric 
density at about 600km height.  
† In respect to Earth’s gravity which is attractive.  
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is 217.7×(the volume of the chamber)=217,700 
m , then 3 the total volume of water withdrawal 
from the atmospheric air will be given by 
( )( ) 3207700,217100%27.1 mwaterwvapor ≅×ρρ  of water. 
Assuming that the time interval required to 
condense this volume of water is approximately 
60s, then just one Gravitational Condenser with 
the mentioned characteristics can supply about 3.5 
m /s of water. This means that a set of 10 or 15 
Gravitational Condenser of this type can supply 
sufficient water for the total consumption of a 
large city as New York or S. Paulo.  

3

 
   

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 – Gravitational Pump – Liquids (Water, Oil, 
etc) can be propelled by using the gravitational 
pump shown above (a process patented in July, 31 
2008, PI0805046-5 [6]).  
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          Figure 2 shows a Gravitational Pump 
based on the same principles described in Fig.1. A 
Gravitational Shielding placed at the bottom of 
the pump, reverses and intensifies the gravity in 
the region above the gravitational shielding (it 
becomes equal to gχ ). Thus, any liquid can be 
propelled through this type of pump (See Fig.2). 
          Obviously, the operational costs of the 
Gravitational Condenser and of the Gravitational 
Pump are very low. In addition, the Gravitational 
Condenser can be constructed at the own cities, 
where the water will be consumed.  
           The Gravitational Pump, in turn, can pump 
water at very low cost from aquifers, rivers, lakes, 

etc., and also to supply the high pressure (100 atm 
or more (See Eq. (4)) needed to push seawater 
through the semipermeable membrane, in the 
desalinization process known as Reverse 
Osmosis‡ (See Fig.3). Thus, these devices can 
strongly contribute to solve the current water 
crisis.   
 
 
   
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 – Reverse Osmosis using a Gravitational 
Pump.  
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‡ Reverse Osmosis is the process of forcing a solvent 
from a region of high solute concentration through a 
semipermeable membrane to a region of low solute 
concentration by applying a pressure in excess of the 
osmotic pressure. The most important application of 
reverse osmosis is the separation of pure water from 
seawater and brackish waters. However, the 
conventional process of reverse osmosis has a great 
obstacle: it requires high amount of electricity to 
produce the high pressure (60 to 80atm), needed to 
push seawater through the semipermeable membrane 
[11,12].  This process is best known for its use in 
desalination (removing the salt and other minerals from 
sea water to get fresh water), but since the early 1970s, 
it has also been used to purify fresh water for medical, 
industrial, and domestic applications.  
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Magnetic materials are composed of microscopic regions called magnetic domains that act like tiny permanent 
magnets. Before an external magnetic field to be applied on the material, the domains' magnetic fields are 
oriented randomly. Most of the domains’ magnetic fields cancel each other out, and so the resultant magnetic 
field is very small. Here we derive the expression of this intrinsic magnetic filed, which can be used to calculate 
the magnitude of the Earth’s magnetic field at the center of the Earth’s inner core. In addition, it is also described 
a magnetization process using gravity. This is  gravitational magnetization process (or gravitomagnetization 
process) since the magnetization is produced starting from gravity. It is  absolutely new and unprecedented in the 
literature. 

                
           Key words: Gravitomagnetization, High Saturation Magnetization, Earth’s Magnetic Field, Magnetic Domains. 
 

1. Introduction 
 
          Before an external magnetic field to be 
applied on the material, the domains' magnetic 
fields are oriented randomly. Most of the 
domains’ magnetic fields cancel each other out, 
and so the resultant magnetic field is very small. 
Here we derive the expression of this intrinsic 
magnetic filed. This equation is very important 
because can be used to calculate the magnitude of 
the Earth’s magnetic field at the center of the 
Earth’s inner core, and because leads to a 
magnetization process using gravity. Basically 
this process consists in the following: a magnetic 
material is placed on a Gravity Control Cell 
(GCC)* [1]. When it is actived, the magnetic 
material is magnetized and acquires a magnetic 
field, whose intensity is proportional to the square 
correlation factor, ( ) 0igGCC mm=χ , between 
gravitational mass ( )gm   and rest inertial mass 

 of GCC’s nucleus. Thus, by increasing the 
factor 
( 0im )

)(GCCχ  it is possible to obtain a high level 
of magnetization. This is highly relevant because 
it makes possible to produce permanent magnets 
of low cost with ultra-high magnetic fields† .   
 
                                           
* The GCC is a device of gravity control based on a 
gravity control process patented on 2008 (BR Patent 

mber: PI0805046-5, July 31, 2008[Nu 2]).  
† Magnetic fields of several Tesla can of course be 
generated by copper coils. But this requires some 
megawatts of energy. For certain applications like 
magnetic bearings and motors the use of magnets 
represents solutions more elegant and also less 
expensive.  
  

  
 
          Since the magnetization is produced 
starting from gravity we can say that this is a 
gravitational magnetization process (or 
gravitomagnetization process), which is a 
process absolutely new and unprecedented in 
the literature. 
 
2. Theory 
 
          It was shown that correlation 
factor, 0ig mm=χ , between gravitational mass   
and rest inertial mass can be put in the 
following forms [3]:  
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where is the electromagnetic energy absorbed 
by the particle and is its index of refraction; W  
is the density of electromagnetic energy on the 
particle

U

rn

( )3/ mJ ;  ρ  is the matter density of the 
particle; c is the speed of light. 
        In a previous paper it was shown that the 
Stefan-Boltzmann equation is a particular case 
of the expression below, which contains the 
correlation factor, 0ig mm=χ [4]:  
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( )344 TD Bσχ=

 
 
where  is the surface power density (in 

);  
is the Stefan-Boltzmann’s constant, and T  is 
the absolute temperature (in K).  

D
2. −mwatts 42810675 KmwattsB °×= − /.σ

          Electrodynamics tells us that D  can be 
expressed by means of the following 
expression: 
 

( )4
4

WcD =
 

where 2
02

12
02

1 HEW rr μμεε += is the well-
known expression for the volumetric density 
of electromagnetic energy; E  and H are 
respectively, the electric field and magnetic 
field, whose produce the surface power 
density ; D rε  is the relative permittivity of the 
mean; rμ is the relativity permeability of the 
mean; ; .  mF /10854.8 12

0
−×=ε m/H7

0 104 −×= πμ
          If  the expression of W  reduces to  0=E
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Substitution of Eq. (5) into Eq. (4) gives 
 

( )6
8 0

2

μμr

cBD =
 

          We known that magnetic materials are 
composed of microscopic regions called 
magnetic domains that act like tiny permanent 
magnets. Most of the domains magnetic fields 
cancel each other out, and so the magnetic 
field resultant of the random orientation of the 
domains’ magnetic field is very small. The 
volumes of the magnetic domains changes 
with the type of magnetic material. When the 
volumes are smaller the density of magnetic 
energy, , in the magnetic material is higher, 
showing that  is inversely proportional to 
the volumes of the magnetic domains.  This 
fact point to the existence of a reference 

volume  related to the average volume  
of the magnetic domains, in such way that  

D
D

0V dV
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where 0VVd=η and B  is the intensity of the 
intrinsic magnetic field, which  results from 
the random orientation of the domains’ 
magnetic fields, at the magnetic center of the 
set of magnetic domains that form the body.            
          By comparing Eq. (7) with Eq. (3), we 
get 
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          Note that the value of B is usually very 
small at ambient temperature. For example, in 
the case of iron ( )000,4≅rμ  at ambient 
temperature ( )KT 300≅ , and 1≈η , 1≅χ , Eq. 
(8) gives 
 

( )910 4TeslaB −≈
 
This is the order of magnitude of Earth’s 
magnetic field ( )TeslaB 5106 −

⊕ ×≅ .  
          In the case of iron, the Curie 
temperature increases dramatically (and also 
the melting temperature) at very high 
pressures (Clausius-Clapeyron equation) [5]. 
This is the case, for example, of Earth’s inner 
core, which is basically composed of iron 
with about 6% of Nickel [6], and is subjected 
to pressure of about 360GPa, and temperature 
of about 5,700K. Under these conditions, the 
Earth’s inner core is solid and maintains its 
magnetic properties ( )000,4≅rμ . In this case, 
the intensity of the magnetic field at the inner 
core’s center, given by Eq. (8), is  
 

( )1010 1TeslaB −≈
 
          The value of B  measured in the border 
of the inner core is . TeslaBborder

3105.2 −×=
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Obviously that, at the center of the inner core, 
the value of  B  is much larger than  . borderB
          The quantization of gravity  shown the 
existence of the Gravitational Shielding effect 
[3], which is produced by a substance whose 
gravitational mass was reduced or made negative. 
It was shown that, if the weight of a particle in a 
side of a lamina is gmP g

rr
=  ( perpendicular to 

the lamina) then the weight of the same particle, 
in the other side of the lamina is

gr

gmP g
rr

χ=′ , 

where 0ig mm=χ  (  and  are 
respectively, the gravitational mass and the 
inertial mass of the lamina). Only when

gm 0im

1=χ , the 
weight is equal in both sides of the lamina. The 
lamina works as a Gravitational Shielding when 

0→χ  . This is the Gravitational Shielding 
effect. Since ( ) ( gmgmPP gg )χχχ ===′ , we 

can consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then the 
gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . In 

the case of multiples gravitational shieldings, with 
nχχχ ...,,2,1 , we can write that, after the nth 

gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng
 

( )11...,... 321321 ggmm nngngn χχχχχχχχ ==
 
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= .            

          The Gravity Control Cell (GCC) ‡ is a 
gravity control device that was developed in order 
to realize the possibilities of the Gravitational 
Shielding effect [2]. By controlling the 
gravitational mass of the nucleus of the GCC 

( ) ( ) ( )( )GCCiGCCGCCg mm 0χ=  it is possible to 
control the gravity acceleration just above the 
GCC, , since g ′ ( )gg GCCχ=′ ;  is the gravity 
acceleration below the GCC.  

g

                                           

( )GCCiGCCGCCgm 0

‡ BR Patent Number: PI0805046-5, July 31, 2008.  

          Now consider a magnetic material just 
above a GCC, both GCC and magnetic material 
are at the same temperature, T , as shown in 
Fig.1. If the gravitational mass of the nucleus of 
the GCC is ( ) ( )mχ= . Then, 
according to Eq. (3), we have  
 

( )1244 TD BGCCGCC σχ= 
Similarly, if the gravitational mass of the 
magnetic material above the GCC is  

( ) ( )mmimmg mm 0χ= . Then, considering the 
gravitational shielding effect produced by the 
GCC, and Eq.(3), we have the following 
density, , in the magnetic material: D
 

( )13444 TD BGCC σχχ= 
By comparing Eq. (13) with Eq. (7), we get   
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For 1=GCCχ (absence of the GCC) this equation 
reduces to Eq. (8).  
 
 
 
 
 
 
  
                
                                              
                                                  44 TD BGCCσχ=
 
 
 
  
 
 
Fig. 1 – Gravitomagnetization Process.  When a 
magnetic material is placed just above a Gravity 
Control Cell (GCC), the surface density, D , 
inside the magnetic material becomes

444 TD BGCC σχχ= . The weight of the GCC
nucleus is ( ) ( ) ( ) ( )

 ( )gmgmP GCCGCCiGCCgGCC χ0=′= , 
and the weight of the magnetic material is given 
by ( ) ( ) ( )( )gmgmP GCCmmimmg χχ0=′′= .  

GCC 

444 TD BGCC σχχ=χ

GCCχT  

T  g ′′  

g′  

gg GCCχ=′

gg GCC χχ=′′  

g

Magnetic 
material 
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         It is important to note that Eq. (14) tells us 
that B can be increased by increasing the factor 

GCCχ  (also by increasing χ ). This means then 
that the intensity of the magnetic field can be 
increased by gravitational action. Thus, we can 
conclude that, in this case, we have a 
gravitomagnetization process. However, is also 
important to note that this increase in the intrinsic 
magnetic field of the material is limited by the 
saturation magnetic field of the magnetic 
material. In the case of iron, for example, this 
limit is of the order of 2 Tesla [7] whereas ferrites 
saturate at 0.2 – 0.5 Tesla [8]. But, there are 
magnetic alloys which have the saturation 
magnetic fields much larger than the of iron. 
Thus, in practice, it will be possible to produce 
permanent magnets with very high values of 
B simply putting specific magnetic materials just 
above a GCC, which was developed to produce 
the desired magnetization.  
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Here we show how in the early Earth, a matter column, which extended from the Earth’s 
surface down to near the upper boundary of the outer core, it was vaporized due to a suddenly 
increase of temperature greater than 8,367°C, and after ejected of the Earth by the enormous 
pressure at the bottom of the mantle (~136 GPa), forming posteriorly the Moon.     
 

                            Key words:  Moon origin, Earth, Solar UV Radiation, Gravitation, Gravitational Mass. 
 
1. Introduction 
 
          For several years scientists have 
struggled to determine the origin of Earth’s 
Moon. A common origin for the Moon and 
Earth is required by their identical isotopic 
composition. The Earth and Moon are 
isotopically indistinguishable from one 
another at the level of five parts per million 
[1]. 
          Five theories have been proposed in 
order to explain the formation of the Moon:  

1. The Fission Theory: The Moon was once 
part of the Earth and somehow it has 
been separated from the Earth early in 
the history of the Solar System [2, 3, 4, 
5].  

2. The Capture Theory: The Moon was 
formed somewhere else, and later 
captured by the Earth’s gravitational field 
[6, 7, 8, 9].  

3. The Condensation Theory: Moon and 
Earth have condensed together from the 
original nebula that formed the Solar 
System [10, 11, 12, 13].  

4. The Colliding Planetesimals Theory: The 
interaction of earth-orbiting and Sun-
orbiting planetesimals early in the history 
of the Solar System led to their breakup. 
The Moon condensed from this debris 
[14, 15, 16].  

5. The Giant Impact Theory: A 
planetesimal with the size of Mars struck 
the Earth, ejecting large amounts of 
matter. A disk of orbiting material was 
formed, and posteriorly this matter was 
condensed, forming the Moon [17, 18, 
19, 20].   

 
 
 

 
 
 
          Samples of lunar rocks brought to 
Earth by the Apollo project have revealed 
two important things:  
 

a) The Moon lacks iron. While the 
Earth’s core has a lot of iron [21].  

 
b) The Moon and the Earth have exactly    

the same oxygen isotope composition 
[22].  

 
The fact that the Moon and the Earth have 
exactly the same oxygen isotope composition 
has been a challenge for the giant impact 
theory, because the impactor’s composition 
would have likely differed from that of Earth. 
In the impact theory, the Moon was formed 
from debris ejected into an Earth-orbiting 
disk by the collision of a large planetesimal 
with the early Earth. Prior impact simulations 
shows that much of the disk material 
originates from the colliding planet. Thus, is 
very difficult for the giant impact theory to 
explain the fact that the Earth and the Moon 
have essentially identical oxygen isotope 
compositions. This led recently scientists to 
wonder if there is another explanation for the 
origin of the moon besides the giant impact 
theory.  
          Here we show how in the early Earth, a 
matter column, which extended from the 
Earth’s surface down to near the upper 
boundary of the outer core, it was vaporized 
due to a suddenly increase of temperature 
greater than 8,367°C, and after ejected of the 
Earth by the enormous pressure at the bottom 
of the mantle (~136GPa), forming posteriorly 

543



 2
the Moon. As the ejected matter was 
basically mantle’s matter, which is very poor 
in iron, the Moon has been formed with low 
portion of iron.  This explain, why the Earth 
has a large portion of iron while the Moon 
almost none. 
  
2. Theory
 
          The physical property of mass has two 
distinct aspects: gravitational mass mg and 
inertial mass mi. The gravitational mass 
produces and responds to gravitational fields; 
it supplies the mass factor in Newton's 
famous inverse-square law of 
gravity ( )2rmGMF gg= . The inertial mass 
is the mass factor in Newton's 2nd Law of 
Motion . These two masses are not 
equivalent but correlated by means of the 
following factor [

( amF i= )

23]: 
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where  is the rest inertial mass and 0im pΔ  is 
the variation in the particle’s kinetic 
momentum;  is the speed of light.  c
          This equation shows that only for 

 the gravitational mass is equivalent 
to the inertial mass. When  is produced by 
the incidence of electromagnetic radiation, 
Eq. (1) can be rewritten as follows [

0=Δp
pΔ

23]:    
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where  is the refraction index of the 
particle;  is the power density of the 
electromagnetic radiation absorbed by the 
particle; and

rn
D

ρ , its density of inertial mass.   
          From  Electrodynamics  we  know  that  
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where    is     the    real part of the 
propagation vector 

rk
k
r

(also called phase 

constant ); ir ikkkk +==
r

 ; ε , μ and σ,   

are the electromagnetic characteristics of the 
medium in which the incident radiation is 
propagating ( 0εεε r= ;  ; mF /10854.8 12

0
−×=ε

0μμμ r= , where ). Thus,  m/H7
0 104 −×= πμ

          Equation (3), tells us that the index of 
refraction vcnr = , for ωεσ >> ,  is given by 

( )4
4 0επ
σμ
f

n r
r =

Substitution of Eq. (4) into Eq. (3) yields 
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          It was shown that there is an additional 
effect - Gravitational Shielding effect - produced 
by a substance whose gravitational mass was 
reduced or made negative [23].  Also it was 
shown that, if the weight of a particle in a side of 
a lamina is gmP g

rr
=  ( g  perpendicular to the 

lamina) then the weight of the same particle, in 
the other side of the lamina is

r

gmP g
rr

χ=′ , where 

0ig mm=χ  (   and   are  respectively, 
the gravitational mass and the inertial mass of the 
lamina). Only when

gm 0im

1=χ , the weight is equal in 
both sides of the lamina. The lamina works as a 
Gravitational Shielding. This is the Gravitational 
Shielding effect. Since ( ) ( )gmgmPP gg χχχ ===′ , 

we can consider that gg mm χ=′  or that 
gg χ=′ .  

          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

In the case of multiples gravitational shieldings, 
with nχχχ ...,,2,1 , we can write that, after the nth 
gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng

( )6...,... 321321 ggmm nngngn χχχχχχχχ ==
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 
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 3
equivalent to a single gravitational shielding with 

nχχχχχ ...321= .            
          The dependence of the shielding effect on 
the height, at which the samples are placed above 
a superconducting disk with radius 

, has been recently measured up to 
a height of about 3m [

mrD 1375.0=
24]. This means that the 

gravitational shielding effect extends, beyond the 
disk, for approximately 20 times the disk radius.   
  
3. Gravitational Shieldings in the Van Allen 
belts 
 
          The Van Allen belts are torus of plasma 
around Earth, which are held in place by 
Earth's magnetic field (See Fig.1). The 
existence of the belts was confirmed by the 
Explorer 1 and Explorer 3 missions in early 
1958, under Dr James Van Allen at the 
University of Iowa. The term Van Allen belts 
refers specifically to the radiation belts 
surrounding Earth; however, similar radiation 
belts have been discovered around other 
planets.   
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 – Van Allen belts 
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          The UV radiation emitted from the Sun 
interacts with the atoms of the upper 
atmosphere producing a large amount of 
ions. This put the value of the current parallel 
conductivities, i0σ  and o0σ , in the Van Allen 

belts,* between the conductivities of the 
metallic conductors and the conductivities of 
the semiconductors [25]. However, if a 
sufficiently strong stream of UV radiation 
crosses the mentioned region, then the 
conductivity at the region can be increased 
up to a value of the order of the 
conductivities of the metallic conductors 
( )mS /107 .   
          Thus, assuming that this has occurred 
at about 4 billion years ago, in a region of the 
Van Allen belts, then two Gravitational 
Shieldings have been formed in this region, 
with conductivities of the order of . 
The strong stream of UV radiation here 
mentioned, can have coming from the Sun, 
and also should not have been a single stream 
but a beam of streams. 

mS /107

          On the other hand, considering that the 
quasi-vacuum of the interplanetary space 
might be thought of as beginning at an 
altitude of about 1000km above the Earth’s 
surface [25], then we can assume that the 
densities iρ  and oρ  respectively, at the first 
gravitational shielding Si (at the inner Van 
Allen belt) and at So (at the outer Van Allen 
belt) are  (density of 
the interplanetary medium near the Earth 
[

320 .108.0 −−×≅≅ mkgio ρρ

26]).  
           Thus, in these mentioned Gravitational 
Shieldings, according to Eq. (5), we have, 
respectively:  
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where  

( )9
a

rad
oi S

P
DD ≅≅

radP  is the UV radiation power;  is the f
                                           
* Conductivity in presence of the Earth’s magnetic field 
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frequency of the UV radiation; is the area 
of the cross-section of the UV radiation flux.   

aS

     Substitution of (9) into (7) and (8), leads 
to the following expression for iχχ 0 :  
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4. Effect of the gravitational shieldings Si 
and So on the Earth. 
 
          If the cross section of each stream of 
the beam of  solar UV radiation, which can 
have crossed a region of the Van Allen belts 
at about 4 billion years ago, had an average 
length scale of about 450km, then, based on 
the Podkletnov experiment previously 
mentioned, we can conclude that the effect of 
the gravitational shielding formed in the Van 
Allen belts extend down to near to the upper 
boundary of the Earth's outer core (about 
4,500Km below Si) (See Fig.1), affecting 
therefore, a column of matter that extend 
since below of Si down to the upper border 
of the Earth's outer core. 
          Since the mass that corresponds to the 
Earth’s mantle in the mentioned column of 
matter, is much larger than the mass that 
corresponds to crust and the mass of air 
column, we can express the mass of the 
column by means of the following expression 

mmcol Vm ρ≅ , where mρ  is the average density 
of the mantle;  is the volume of the 
column through the mantle.             

mV

          The gravitational potential energy 
related to , with respect to the Sun’s 
center, without the effects produced by the 
gravitational shieldings S

colm

o and Si is 
 

( ) ( )110 sunsecolp ggrmE −=  
 
where,  (distance from the 
Sun to Earth, 1 AU),  and 

mrse
111049.1 ×=

2/8.9 smg =
232 /1092.5 smrGMg sesunsun

−×=−= , is the 
gravity due to the Sun at the Earth. 
          The gravitational potential energy 
related to , with respect to the Sun’s 

center, considering the effects produced by 
the gravitational shieldings S

colm

o and Si, is 
 

( ) ( )12suniosecolp ggrmE χχ−=
 
Thus, the decrease in the gravitational 
potential energy is 
 

( ) ( )1310 sunsecolioppp grmEEE χχ−=−=Δ
 
Substitution of (10) into (13) gives 
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This decrease in the gravitational potential 
energy of the matter column, , produces 
a decrease 

pEΔ

pΔ in the local pressure 
p (Bernoulli principle). Then the pressure 

equilibrium between the Earth’s mantle and 
the Earth’s core, in the region corresponding 
to the mentioned column, is broken. This is 
equivalent to an increase of pressure pΔ  in 
the bottom of the column (Fig.2).  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 - The decrease in the gravitational potential energy 
of the matter column, pEΔ , produces a decrease pΔ in 
the local pressure p  (Principle of Bernoulli). Then the 
pressure equilibrium between the Earth’s mantle and the 
Earth’s core, in the region corresponding to the matter 
column, is broken. This is equivalent to an increase of 
pressure pΔ  in the bottom of the mentioned column.  
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          The decrease, pEΔ , in the gravitational 
potential energy increases the kinetic energy 
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 5
of the local at the same ratio, in such way 
that the mass of the column acquires a 
kinetic energy . If this energy is not 
enough to pluck the mass  from the 
Earth, and launch it into space, then  is 
converted into heat, raising the local 
temperature by 

colm

pk EE Δ=

colm

kE

TΔ , the value of which can 
be obtained from the following expression: 

( )15Tk
N
Ek Δ≅

where  is the number of atoms in the 
volume  of the substance considered 

;  is the 
Boltzmann constant. Thus, we can write that 

N
V

( )mVV = KJk /1038.1 23−×=

( )
( ) ( )16

1
knV

grm
Nk
E

T
m

sunsecoliok
χχ−

=≅Δ

Since mmcol Vm ρ≅ , we get 
( )

( )17
1

nk
gr

T sunsemio
ρχχ−

≅Δ

where  is the number of atoms/mn 3 in the 
substance considered (  
for Earth’s mantle, since Earth’s mantle 
contains 46.6% of Oxygen, 27.7% of Silicon, 
5% of iron, 2.1% Magnesium, 3.6 Calcium 
[

328 .108 −×≅ matomsn

27]). The Earth’s mantle is a layer between 
the crust and the upper border of the outer 
core. Earth's mantle is a silicate rocky shell 
about 2,900 km thick. The pressure at the 
bottom of the mantle is ~136 GPa [28]. The 
average density of the Earth’s mantle is about 
4,500kg/m3 [29].  
          Thus, from (17), we obtain the increase 
of temperature in the matter column (portion 
of the mantle), i.e., 

( ) ( )181106.3 6
io

T χχ−×≅Δ
By substitution of Eq. (10) into Eq. (18), we 
obtain 
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 Considering that the average frequency of 
the UV radiation is about , then Eq. 
(19) can be rewritten as follows  

Hz1610
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where  is the power density of the UV 
radiation.  

radD

        Note that for  the 
increase temperature in the column of matter 
previously mentioned, according to Eq. (20), 
is 

2/28.845 mWDrad >

CKT °=>Δ 367,8640,8 .  
          Around four billion years ago, the 
temperature of Earth's mantle was around T 
= 1,700°C [30]. Thus, with the increase of 

CT °>Δ 367,8 , the matter column, which 
extended basically from the Earth’s surface 
down to near the upper boundary of the 
outer core, it was suddenly vaporized (rock 
vapor), and after ejected of the Earth by the 
enormous pressure at the bottom of the 
mantle, which is of the order of 136 GPa 
[28].  
          Therefore, if the beam of solar UV 
radiation (distribution of the streams inside 
the beam) has affected a total area, which 
was approximately equal to, or greater than 
the area of the cross-section of the moon, 
then the amount of ejected matter has been 
sufficient to form the Moon.  
           As the ejected matter was basically 
mantle’s matter, which is very poor in iron, 
the Moon has been formed with low portion 
of iron.  This explain, why the Earth has a 
large portion of iron while the Moon almost 
none. 
          Also explains why the density of the 
Moon is the same as that of the rocks of 
Earth's mantle. In addition, condensing in 
space, the high-speed cloud of rock vapor 
would incorporate refractory elements, while 
would be poor in volatile elements (gases that 
become liquids at very low temperatures 
such as water vapor) because they would be 
slow to condense. This shows therefore, why 
Moon rocks have a composition which is 
similar to that of our own planet, but are 
slightly enriched in refractory elements 
(metals with a very high melting point), and 
are relatively lacking in volatile elements. 
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Fig. 1 – The Genesis of the Moon. With the increase of CT °>Δ 367,8 , the matter column, which extended from the
Earth’s surface down to near the upper boundary of the outer core, it was suddenly vaporized (rock vapor), and after 
ejected of the Earth by the enormous pressure at the bottom of the mantle, which is of the order of 136 GPa, forming
posteriorly the Moon. The figures (1), (2), and (3) illustrate the phenomenon.   
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The heat exchangers are present in many sectors of the economy. They are widely used in 
Refrigerators, Air-conditioners, Engines, Refineries, etc. Here we show a heat exchanger that works 
based on the gravity control. This type of heat exchanger can be much more economic than the 
conventional heat exchangers.  

  
                    Key words: Heat Exchanger, Heat Transfer, Fluid Flow, Gravitation, Gravitational Mass. 
1. Introduction 
 
          The energy transfer as heat occurs at the 
molecular level as a consequence of a 
temperature difference. When a temperature 
difference occurs, the Second Law of 
Thermodynamics shows that the natural flow of 
energy is from the hotter substance to the colder 
substance. Thus, temperature is a relative 
measure, which shows how hot or cold a 
substance is, and in this way, frequently is used 
to indicate the direction of heat transfer.  
         There are several modes of transferring 
heat: thermal conduction, thermal convection, 
thermal radiation, and transfer of energy by phase 
changes. A heat exchanger is a system for 
efficient heat transfer from one medium to 
another. The heat exchangers are present in many 
sectors of the economy [1]. They are widely used 
in Refrigerators, Air-conditioners, Engines, 
Refineries, etc. [2,3]. Here we show a very 
economic heat exchanger that works based on a 
gravity control device called Gravity Control 
Cell (GCC)*.  
  
2. Theory
 
       The quantization of gravity shows that the 
gravitational mass mg and inertial mass mi are 
not equivalents, but correlated by means of a 
factor χ , which, under certain circumstances can 
be strongly reduced, and till become negative. 
The correlation equation is [4] 

( )10ig mm χ=  
where  is the rest inertial mass of the particle.    0im
          Also, it was shown that, if the weight of a 
particle in a side of a lamina is  (gmP g

rr
= gr   

 
                                           
* The GCC is a device of gravity control based on a 
gravity control process patented on 2008 (BR Patent 
number: PI0805046-5, July 31, 2008[5]).  

 
 
perpendicular to the lamina) then the weight of 
the same particle, in the other side of the lamina 
is gmP g

rr
χ=′ , where 0ig mm=χ  (  and 

 are respectively, the gravitational mass and 
the inertial mass of the lamina). Only 
when

gm

0im

1=χ , the weight is equal in both sides of 
the lamina. The lamina works as a Gravitational 
Shielding. This is the Gravitational Shielding 
effect. Since ( ) ( gmgmPP gg )χχχ ===′ , we can 

consider that gg mm χ=′  or that gg χ=′ .  
          If we take two parallel gravitational 
shieldings, with 1χ  and 2χ  respectively, then 
the gravitational masses become: gg mm 11 χ= , 

ggg mmm 21122 χχχ == , and the  gravity will 

be given by gg 11 χ=  , ggg
21122 χχχ == . 

In the case of multiples gravitational shieldings, 
with nχχχ ...,,2,1 , we can write that, after the nth 
gravitational shielding the gravitational 
mass, , and the gravity, , will be given by gnm ng

( )2...,... 321321 ggmm nngngn χχχχχχχχ ==
This means that,  superposed gravitational 
shieldings with different

n
1χ , 2χ , 3χ ,…, nχ are 

equivalent to a single gravitational shielding with 
nχχχχχ ...321= . 

           The extension of the shielding effect, i.e., 
the distance at which the gravitational shielding 
effect reach, beyond the gravitational shielding, 
depends basically of the magnitude of the 
shielding's surface. Experiments show that, when 
the shielding's surface is large (a disk with radius 

) the action of the gravitational shielding 
extends up to a distance  [
a

ad 20≅ 6].  
           Now, we will show how this gravitational 
technology can be used in order to develop a very  
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Fig. 1 –  The Gravitational Heat Exchanger (GHE). 
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economic heat exchanger.   
          Consider two parallel Gravitational 
Shieldings (Gravity Control Cells (GCC)) So and 
Si, inside a container filled with a fluid, as shown 
in Fig.1. The inertial mass of the fluid inside the 
GHE is . The values of colm χ  in each 
Gravitational Shielding are 0χ  and iχ , 
respectively.    
          The gravitational potential energy of 

 with respect to the Earth’s center, 
without the effects produced by the 
gravitational shieldings S

colm

o and Si is  
 

( )30 hgmE colp =  
 
where , is the distance 
of the center of mass of the column down to 
Earth’s center; . 

mrh 610371.6 ×=≅ ⊕

2/8.9 smg =
          The gravitational potential energy 
related to , with respect to the Earth’s 
center, considering the effects produced by 
the gravitational shieldings S

colm

o and Si, is  
 

( ) ( )4grmE iocolp χχ⊕=
 
Thus, the decrease in the gravitational 
potential energy is 
 

( ) ( )510 grmEEE coliopp ⊕−=−=Δ χχ
 
          The decrease, , in the gravitational 
potential energy increases the kinetic energy 
of the local at the same ratio, in such way 
that the mass of the column acquires a 
kinetic energy , which is converted 
into heat, raising the local temperature by 

pEΔ

colm

pk EE Δ=

TΔ , which value can be obtained from the 
following expression: 

( )6Tk
N
Ek Δ≅

where  is the number of atoms in the 
volume  of the substance considered; 

 is the Boltzmann 
constant. Thus, we can write that 

N
V

KJk /1038.1 23−×=

 

( )
( ) ( )7

1
knV

grm
Nk
ET

col

coliok ⊕−
=≅Δ

χχ

 
Since colcol Vm ρ≅ , we get 
 

( )
( )8

1
nk

gr
T io ⊕−
≅Δ

ρχχ

 
where  is the number of molecules per 
cubic meter. 

n

          Note that, if 1>
io

χχ  the value of 
TΔ  becomes negative, which means that the 

column loses an amount of heat, QΔ , 
decreasing its temperature by TΔ .  
          Since the number of molecules per 
cubic meter is usually expressed by the 
following equation 
 

( )900 MNn ρ=   
 
where  is the molecular mass ( ); 

(Avogadro’s 
number); 

0M 1. −molkg
123

0 .1002.6 −×= molmoleculesN
ρ  is the matter density of the 

column (in kg/m3). Thus, Eq. (8) can be 
rewritten as follows 
 

( ) ( )10
1

0

0

kN
grM

T io ⊕−
≅Δ

χχ

 
If the fluid is Helium gas 
( ), then Eq. (10) gives 1

0 .004.0 −= molkgM
 

( ) ( )11110009.3 4
io

T χχ−×≅Δ
 
For example, if 9587.10 −=χ  and 

5110.0−=iχ , Eq. (11) gives 
 

( )1227KT −≅Δ
 
Thus, if the initial temperature of the Helium 
is about , then it will be reduced to K300
 

( )130273 CKT °≅≅
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          It is important to note that if, for 
example, 959.10 −=χ  and 510.0−=iχ , then 
the result is . Note that there is 
now an increase of temperature of about 
27K. This shows the fundamental importance 
of the precision of the values of 

KT 27+≅Δ

0χ and iχ .  
In a previous paper [7] it was shown the need 
of to use very accurate voltage source, for 
apply accurate voltages to the gravitational 
shielding, in order to obtain high-precision 
values of χ .  
          Now considering equations (6) and (9), 
and the Equation of State: ZRTPM 0=ρ , 
where  and P T  are respectively the pressure 
and the temperature of the gas;  1≅Z  is the 
compressibility factor;  
is the gases universal constant, then we can 
write that 

11..314.8 −−= KmoljouleR

 
( ) ( )14TPTVTknVTNkE colcolk Δ≅Δ=Δ=

 
Therefore, the GHE loses an amount of heat, 

. By substitution of  and T  
given respectively by Eq. (12) and Eq. (13) 
into Eq. (14), we get 

kEQ =Δ TΔ

 
( )1510.0 PVQ col≅Δ

 
          The gravitational compression 
produced by the gravitational shieldings 
inside the GHE can reach several hundreds 
atmospheres [8]). Thus, for example, if the 
GHE is designed to work with a compression 
of    and 27 .10052.4400 −×≅= mNatmP

( ) 3
0 7.21400 mVVcol ≅= , ( is the volume 

of the chamber (GHE) and  is the volume 
of the Helium compressed into the camber.), 
then Eq. (14) gives  

0V

colV

 
( )16000,1010094.1 7 BTUjoulesQ ≅×≅Δ

 
          Now, if the pressure is reduced down 
to , and the volume  of the 
GHE is increased up to , then 

atmP 100= 0V
31m

( ) 3
0 1001100 mVVcol ≅= , and the value of 

becomes QΔ
 

 
 

( )17000,9610013.1 8 BTUjoulesQ ≅×≅Δ
 
          Note that the electric power required 
for the Gravitational Heat Exchanger is only 
the necessary to activate the two gravitational 
shielding (some watts)†. 
          Thus, the Gravitational Heat 
Exchanger shown in Fig .1 can work as an 
efficient and very economic heat exchanger. 
Another vantage of this system is the fact 
that it does not use CFCs gases, which are 
very dangerous for mankind‡.   
          Finally, note that, if 1<

io
χχ  then the 

GHE can be used as a heater (See Eq. (5) and 
(6)).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                           
† The conventional heat exchangers require hundreds 
of watts.  
‡ The use of these gases is prohibited in several 
countries [9].
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In medicine, scanning is to be examined by a scanner, to determine if a patient has a 
problem with your body. Here, we show a new type of scanner, which is absolutely new 
and unprecedented in the literature. It can be widely used in medicine in order to observe 
noninvasively the interior of a human body.  

 
            Key words: Gravitational Scanner, Gravity Control, Medical Scanning, Medical imaging.  
 

 
 
1. Introduction 
 
          The medical imaging term is often used to 
designate the set of noninvasive techniques that 
produce images of an internal part of the body. 
The term noninvasive is used to denote a 
procedure where no instrument is introduced into 
a patient's body, which is the case for most 
imaging techniques used.  
          Here, we show a new type of medical 
imaging that is absolutely new and 
unprecedented in the literature, and it can be 
widely used in medicine in order to observe 
noninvasively the interior of a human body. It is 
based on a gravity control process patented on 
2008 (BR Patent number: PI0805046-5, July 
31, 2008[1]). 
  
2. Theory 
          
          The cytosol or intracellular fluid (ICF) is 
the fluid found inside cells. The cytosol is a 
complex mixture of substances dissolved in water 
(ions such as sodium and potassium; and also a 
large amount of macromolecules such as 
proteins). The average molecular mass (Molar 
mass) of the cytosolic proteins is 
about . Although water forms the 
large majority of the cytosol (~70%), the amount 
of protein in cells is extremely high, occupying 
~30% of the volume of the cytosol [

daltons000,30

2]. Based on 
these data, we can calculate the average 
molecular mass of the substances dissolved in 
cytosol. The result is about .Thus, 
considering a hypothetical fluid of molecules 
with molecular mass of , and 

density , we can evaluate the 
number of molecules per cubic meter in cytosol, 
i.e.,  

daltons000,9

daltons000,9
3.000,1 −≅ mkgρ
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where  is the 
number of Avogadro.  

kmolmoleculesN /1002.6 26
0 ×=

          In a previous paper [3], we have 
shown that the gravitational mass of a water 
droplets cloud, , subjected to a radiation 
with frequency (in Hz) and density  (in 
watts/m

( )dgm
f D

2), can be expressed by means of the 
following equation:  
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where  is the rest inertial mass of the 
water droplets cloud;  is the number of 
molecules per cubic meter in the droplet; 

( )dim 0

dn

dρ is the density of the droplet;  is the 
total surface area of the water droplets; is 

fS

dS
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the surface area of one water droplet, which 
is given by , where  is the droplet 
radius; 

24 dd rS π= dr

mφ is the “diameter” of a water molecule 

and 2
4
1

mmS πφ= ;  is the index of refraction 
of  the droplets, given by  [

rn
4] 

( ) ( )311
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn

where  is the light speed;c rε  is the relative  
permittivity; rμ  is the relative magnetic 
permeability  and σ  electrical conductivity of 
the droplet; fπω 2= . 
          If  ωεσ <<   Eq. (3) reduces to 

( )4rrrn με=
          The typical animal cell has a diameter of 
about mμ5010 −  [5]. Since the cells contain 
more than 70% water, then we can say that they 
are similar to water droplets. 
          If we assume that the cells are similar 
to water droplets, then the cellular tissue is 
similar to a cloud of water droplets, whose 
gravitational mass can be expressed by Eq. (2). 
Assuming that the cellular tissue is formed by 
cells with mμ30  radii ( )mrd

5103 −×= , then we 
have:  

( )51013.14 282 mrS dd
−×== π

The “diameter” of a water molecule is  
( )6102 10mm

−×≅φ
Then,  

( )7103 202
4
1 mS mm

−×≅= πφ
For water 4.80=rε  [6] and 1=rμ , then Eq. 
(4) gives 

( )84.802 =rn
Substitution of the values given by Eqs. (1) 

, (5), (6), (7) and (8) into Eq. (2) yields ( dnn = )

( )
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In cellular tissues, in which the cells are joined 
together the total surface area of the water 
droplets, , can be considered as equal to the 

cross-section area¸ , of the radiation flux 
incident on the tissue. Under this condition, Eq. 
(10) can be rewritten as follows 
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           It is known that a radiation with 
frequency, f, propagating through a material with 
electromagnetic characteristics ε, μ and σ , has 
the amplitudes of its waves decreased in e−1=0.37 
(37%), when it passes through a distance  z, 
given by  

( )
)12(

11

1
2

2
1 ⎟

⎠
⎞⎜

⎝
⎛ −+

=
ωεσεμω

z

The radiation is totally absorbed at a distance 
δ≅5z  [7]. 
           Thus, if a radiation flux with frequency 

GHzf 4.1= , incides on a tissue with 
4.80=rε , 1≅rμ  and mS /1≅σ  it penetrates 

a distance cmz 7.4≅ . By varying the frequency 
 it is then possible to vary the distance . f z

          In a previous paper [8], we have shown 
that if  

( )

( )
( )13159.0159.0

0

<<−
bodyi

bodyg

m
m

then the body becomes imaginary, i.e., it 
disappears from the real universe.  
          Now consider Eq. (11). By making 

82 1006.1 −×>fDSR , the result is 

( ) ( ) 159.00 <tissueitissueg mm . Under this 
condition, the tissue penetrated by the radiation 
flux becomes imaginary, disappearing 
consequently  from the real universe. When the 
tissue layer disappears it is then possible to see, 
for example, the organs below it. This fact point 
to the possibility of to be made a new type of 
medical scanner. In medicine, scanning is to be 
examined by a scanner, to determine if a patient 
has a problem with your body.   
         In order to obtain 82 1006.1 −×>fDSR , 
with GHzf 4.1=  and 22 0177.04 mS RR == πφ  
( )cmR 15=φ , it is necessary that the radiation 
flux has a density 24 /107.4 mwattsD ×>  .   
          Masers with the GHzf 4.1=  and 

24 /10 mWD ≅  already can be produced with 
today’s technology (2012) [9].  
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Here we show a new process for producing artificial rain. A region of low pressure is 
produced in Earth’s troposphere, using gravity control. Then clouds are attracted to this 
region, and thus a bigger cloud can be formed. During the compression process of the 
cloud, water droplets become large drops through collision and coalescence, and 
consequently they acquire sufficient fall velocities to reach the ground as rainfall.  

 
            Key words: Artificial rain, Cloud condensation, Gravity Control, Weather modification.  

 
 
1. Introduction 
 
          The weather modification is the act of 
intentionally manipulating or altering the 
weather. The most common form of weather 
modification is the artificial production of 
rain [1].  
          Experiments in artificial production of 
rain, or induced rainfall, date back to XIX 
century [2], and are in progress in many parts 
of the world.   
          Several countries spend millions of 
dollars in artificial rain programs. In 
2011, China spent $150 millions of dollars 
on a single regional artificial rain program. 
The US, by comparison, spends around $15 
millions of dollars a year [3]. 
          Here we show a new process for 
producing artificial rain. A region of low 
pressure is produced in Earth’s troposphere, 
using a gravity control process patented on 
2008 (BR Patent number: PI0805046-5, July 
31, 2008 [4]). Then clouds are attracted to 
this region, and thus a bigger cloud can be 
formed. During the compression process of 
the cloud, water droplets become large drops 
through collision and coalescence, and 
consequently they acquire sufficient fall 
velocities to reach the ground as rainfall.  
 
2. Theory 
 
         Consider an ellipsoidal gravitational 
spacecraft [5] floating in the Earth’s 
troposphere. There is an oscillating electric 
field, E , with extremely low frequency 

, starting from the external surface 
of the spacecraft (See Fig.1). An air layer  
( Hzf 1=

 
 
 
with several centimeters of thickness, around 
the spacecraft is strongly ionized by means 
of alpha particles emitted from several 
radioactive ions sources (a very small 
quantity of Americium 241*)    distributed  in  
the external surface of the spacecraft.  
          A convenient distribution of the ions 
sources can strongly increase the electrical 
conductivity,σ , in the air layer around the 
spacecraft, in such way that values of 

 can  be obtained. Thus, for 
example, if we make , then we 
have

mS /10 4−>σ
mS /10 3−=σ

02 εεπωεσ rf=>> , ( rε  is the relative 
permittivity of the air and 0ε  is the 
permittivity of free space).  In this case, the 
index of refraction of the air, , around the 
spacecraft, is expressed by means of the 
following  equation [

rn

6]:  
 

( )1
4 0 f

n r
r πε

σμ
=  

 
where rμ  is the relative magnetic 
permeability. 
                                           
* The radioactive element Americium (Am-241) has a half-
life of 432 years, and emits alpha particles and low energy 
gamma rays ( )KeV60≈ . The Americium (Am-241) is 
widely used in ionization smoke detectors. The Americium 
is present in oxide form (AmO2) in the detector. The amount 
of radiation in a smoke detector is extremely small. It is also 
predominantly alpha radiation. Alpha radiation cannot 
penetrate a sheet of paper, and it is blocked by several 
centimeters of air. The americium in the smoke detector 
could only pose a danger if inhaled.  

)
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Fig.1 – Gravitational Generation of Rain.  A region of low pressure is produced in Earth’s troposphere, using 
gravity control. Then clouds are attracted to this region, and thus a bigger cloud can be formed. During the 
compression process of the cloud, water droplets become large drops through collision and coalescence, and 
consequently they acquire sufficient fall velocities to reach the ground as rainfall.  
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 3
         The gravitational mass of the air, 

, in the mentioned region is then 
expressed by means of the following 
equation [

( )airgm

7]: 
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where ρ  is the air density, 

 at 10km height [3.4135.0 −= mkgρ 8]; 0μ  is 
the magnetic permeability of free space; c  
is the light speed and is the inertial 
mass of the air.  

( )airim 0

        Considering that  can be expressed by 
the following equation [

D
9]: 

 

( )3
2 0

2

0

2

f
E

f
E

D rmsm

μμ
==

 
where is the amplitude of the oscillating 

electric field and 
mE

2mrms EE = . Then, Eq. 
(2) can be rewritten as follows 
 

( ) [ ]{ } ( ) ( )411011.4121 0
425

airirmsairg mEm −×+−= −         

For example, if  16 .1024.1 −×= mVErms
†, 

then the gravitational mass of the air is 
reduced to . Consequently, 
we can say that, close to the external 
surface of the spacecraft, the air velocity 
will be increased up to 5 times, i.e., if 

( ) ( )didg mm 02.0≅

( )dimFa 000 = , , then tav 00 =

( ) ( ) ( )5552.0 00000 vvaamFmFa didg =→=→==
 
This causes a decreasing of about 25 times 
in the local pressure (Bernoulli principle). 
Then clouds are attracted to the region of 
                                           
† Corona effect arises when [16 .103 −×> mVE 10] 

low pressure, and thus a bigger cloud can 
be formed around the spacecraft. During the 
compression process of the cloud the 
collisions (and coalescence collisions) 
among the water droplets become more 
frequent and lead to the formation of large 
drops with sufficient fall velocities to reach 
the ground as rainfall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

560



 4
 
References  
 
[1] Gelt, J. (2012) Weather Modification: A Water Resource        
      Strategy to be Researched, Tested Before Tried.  
       University of Arizona. 
 
[2] Chernikov, A. A. (2012). Artificial rainfall. Central  
      Aerological Observatory, Roshydromet, Russia. 
 
[3] http://www.chinadaily.com.cn/china/2011-  
      03/24/content_12218277.htm   
      http://www.usnews.com/science/articles/2009/12/11/ 
      governments-turn-to-cloud-seeding-to-fight-drought  
 
[4] De Aquino, F. (2008) Process and Device for  
      Controlling the Locally the Gravitational Mass and the  
      Gravity Acceleration, BR Patent Number: PI0805046-5,  
     July 31, 2008. 
 
[5] De Aquino, F. (1998) Electric Spacecraft Journal, 27,  
         pp.6-13:  http://arXiv.org/abs/physics/9904018 
 
[6] Quevedo, C. P. (1977) Eletromagnetismo, McGraw-  
      Hill, p. 270. 
  
[7] De Aquino, F. (2010) Mathematical Foundations of the  
      Relativistic Theory of Quantum Gravity, Pacific Journal  
      of Science and Technology, 11 (1), pp. 173-232.  
 
[8] Properties of Standard Atmosphere  
      http://www.braeunig.us/space/atmos.htm  
 
[9] Halliday, D. and Resnick, R. (1968)  
       Physics, J. Willey & Sons,  
       Portuguese Version, Ed. USP, p.1124.   
[10] Quevedo, C. P. (1977) Eletromagnetismo, McGraw-  
        Hill, p. 78. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

561



A System to Generate Intense Fluxes of 
Extremely-Low Frequency Radiation 

 
Fran De Aquino 

Maranhao State University, Physics Department, S.Luis/MA, Brazil. 
Copyright © 2015 by Fran De Aquino. All Rights Reserved.  

 
A system for generating intense fluxes (>>1μ W.m-2) of extremely-low frequency (ELF) 
radiation, in the range of about 1Hz, is described in this work. It is based on the generation 
process of cyclotron radiation, and can be used in the research of biological effects of the ELF 
radiation and also in the therapies that use ELF radiation.  
 
 Key words: Extremely-Low Frequency Radiation, ELF Transmitter, Cyclotron Radiation.  

 
1. Introduction 
 
         Extremely low frequency (ELF) radiation 
is the designation for radiation of the lower 
extreme of the electromagnetic spectrum 

. ELF radiation has not enough 
energy to remove charged particles such as 
electrons. Thus, it is called of non-ionizing 
radiation. Some sources of ELF radiation include 
power lines, household wiring, etc. This means 
that people are frequently exposed to ELF 
radiation. But the ELF radiation emitted from 
these sources has very-low intensity.  

( kHzf 10<< )

          The building of ELF transmitters is very 
difficult because the length of the antenna is 
enormous. In the case of 1Hz the antenna length 
must be of the order of 100.000km. However, by 
using the process of gravitational redshift at 
laboratory scale, shown in a previous paper [1] it 
is possible for example, to reduce frequencies 

 down to ~1Hz. In order to produce a 
power density at ~1Hz, by the 
mentioned redshift process, it is necessary an 
initial flux with  at ~1GHz, what 
corresponds to the minimum frequency band of 
masers. Unfortunately, this process wastes a lot 
of energy. 

GHzf 1≅
26 /10 mWD −≅

23 /10 mWD ≅

          Here is described a more efficient system 
for generating intense fluxes* (>>1μ W.m-2) of 
ELF radiation, in the range of about 1Hz. It is 
based on the generation process of cyclotron 
radiation, and can be used in the research of 
biological effects of the ELF radiation and also in 
the therapies that use ELF radiation. 
                                           
* Since we can write that ( ) lightlightELF
then, considering  and light , 
we get ELF  . An intense flux of 
light usually has light . Thus, a 
flux with 1Hz  and can 
be considered intense.  

ELF DffD =
Hzf 1= 1410≈

DD 1410−≈
28 /10 mwattsD >

 ,    
ELF Hzf

light

26 /10 mwattsDELF
−>

 
2. The System 
 
          The frequency  and the intensity f I  
of the electromagnetic radiation emitted from 
a particle with inertial mass  and electrical 
charge  that describes a circle with velocity 

, 

m
q

v ( )cv << †, inside a constant, uniform 
magnetic field, B , are given, respectively, by 
[2] 

( )1
2 m
qBf =
π

 

( )2
3

2 222
0

c
fvq

I rμπμ
=

 
This radiation, as we known, is called 
Cyclotron Radiation. 
          Now consider the system shown in Fig 
1. Basically, it is a parallel plate capacitor, 
placed inside a coil, which produces the 
magnetic field B . The area of the plates of 
the capacitor is A , and the distance between 
them is ; the dielectric is Barium Titanate, 
which has a relative permittivity 

d
1250=rε

‡ 
at 20°C.  
           
                                           
† c is the speed of light. 
 
‡ Recently, materials with giant dielectric 
constant of about ~104-106 have been discovered; 
CaCu3Ti4O12 (CCTO) has a giant dielectric 
constant of up to 105 at room temperature [3, 4]. 
There have been numerous reports on discovery 
of giant dielectric permittivity materials called 
internal barrier layer capacitor in the recent years. 
One of such materials is BaTiO3 with SiO2 
coating [5]. See also [6, 7, 8]. 
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(a) 
 
 
 
 
 
 

(b) 
 
Fig.1 - A system for generating intense fluxes 
(>>1μ W.m-2) of extremely-low frequency (ELF) 
radiation, in the range of about 1Hz.  
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          As shown in Fig.1, there are several disks 
with radius  above the dielectric (barium 
titanate). Each disk is made of dielectric material 
with its bottom covered with a Metglas foil 

dr

( )3.590,7;000,000,1 −== mkgr ρμ , which 
spins with an angular velocity ω . Thus, we can 
say that the charge , given by −q
 
 

( ) ( )300 dAVCVqq rr εεεε === +−

  
 
is spinning with an angular velocity ω ; 

 is the permittivity of 
the free space; V  is the voltage between the 
capacitor plate and the Metglas disks ;  is 
the distance between the plate and the disks 
(See Fig.1).  

112
0 .10854.8 −−×= mFε

d

          Note that, in the Metglas disks there 
are several holes with radius  in order to 
reduce the mass of the Metglas disks. 

Therefore, the total mass  of the  
spinning Metglas disks is 

φr

m n

( ) ρππ φφ xrnrnm d Δ−= 22 , where  is the 
thickness of the disks and 

xΔ
ρ  the density of 

them. If we make , and if 

, then we get 

22 9.0 drrn ππ φφ =

Arn d ≅2π
 

( ) ( )41.01.0 2 ρρπ xAxrnm d Δ≅Δ=
 
Substitution of  and , given 
respectively by Eqs. (3) and (4), into Eqs. (1) 
and (2) yields 

−= qq m
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For kVV 5=  (dielectric strength of Barium 
titanate is ), mmkV /6 mmd 1= , 

, mmx 5105.115 −×==Δ μ TB 29.1= , 
, 25.1 mA= ( )rpmsrad 000,200/101.2 4×=ω  

and mrd 17.0=   the Eqs. (5) and (6) give 
 

( )71Hzf ≅
 
and 
 

( )81067.7 4 WI −×≅
 
Then, we get 
 

( )9.105 24 −−×≅= mW
A
ID

 
        Thus, the system described in this work 
can be used in the therapies using ELF radiation 
in the range of about 1Hz and power density 
>>1μ W.m-2 [9]. Also, it can be used in the 
research of biological effects of the ELF 
radiation.  
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In this paper we show that the origin of spacetime precedes the beginning of the material 
Universe. Thus, the Universe arises at a finite time, which defines the beginning of time 
itself in our Universe.  In addition, it is possible to calculate the maximum scale of time 
between the beginning of the time and the end of the time in our Universe.  

 
            

Key words: Beginning and End of Time, Gravitational Mass, Uncertainty Principle, Big Bang. 
 

 
          The most remarkable discovery of 
modern cosmology is that the Universe had a 
beginning, about 15 billion years ago. The 
Universe begins with a great explosion, the 
Big Bang. General Relativity predicts that at 
this time the density of the Universe would 
have been infinite. It would have been what is 
called, a singularity. At a singularity, all the 
laws of physics would have broken down. 
However, if the law of gravity is incomplete, 
i.e., if it can be repulsive besides attractive 
then the singularity can be removed. Some 
years ago I wrote a paper [1] where a 
correlation between gravitational mass and 
inertial mass was obtained. In the paper I 
pointed out that the relationship between 
gravitational mass, , and rest inertial 
mass, , is given by  
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where pΔ  is the variation in the particle’s 
kinetic momentum;  is   the       
electromagnetic energy absorbed or emitted 
by the particle;  is the index of refraction of 
the particle; W  is the density of energy on the 
particle

U

rn

( )3m/J ; ρ  is the matter density 
( )3mkg  and  is the speed of light.  c
          Equation (1) tells us that the 
gravitational mass mg can be negative. This 
can occur, for example, in a stage of 
gravitational contraction of a neutron star*, 
when the gravitational masses of the neutrons, 
in the core of the star, are progressively turned 
negative, as a consequence of the increase of 
the density of magnetic energy inside the 
neutrons, 2

02
1

nn HW μ= ,  reciprocally produced 
by the spin magnetic fields of the own 
neutrons [2],  
 

( ) ( ) ( )242 2
3

222
3

22
⎥⎦
⎤

⎢⎣
⎡ +=⎥⎦

⎤
⎢⎣
⎡ += rrmSerrMH nnnnnnn πγπ

rrr
  

 
due to the decrease of the distance between 
the neutrons, during the very strong 
compression at which they are subjected. In 
equation (2), nM

r
 is the spin magnetic 

momentum of the neutron; 8256.3−=nγ  is 

                                           
* There is a critical mass for the stable configuration of 
neutron stars. This limit has not been fully defined as 
yet, but it is known that it is located between 1.8M  
and 2.4M . Thus, if the mass of the star exceeds 2.4M  
, the contraction can continue. 
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the gyromagnetic factor; nS
r

is the spin angular 
momentum; is the radius of the neutron and nr
r is the distance between the neutrons.  
          The neutron star's density varies from 
below 1×109 kg/m3 in the crust - increasing 
with depth – up to 8×1017 kg/m3 in the core 
[3]. From these values we can conclude that 
the neutrons of the  core  are  much  closer to 
each other than the neutrons of the crust†. 
          This means that the value of in the 
crust is much smaller than the value in the 
core. Therefore, the gravitational mass of the 
core becomes negative before the 
gravitational mass of the crust. This makes 
the gravitational contraction culminates with 
an explosion, due to the repulsive 
gravitational forces between the core and the 
crust. Therefore, the contraction has a limit 
and, consequently, the singularity (

nW

∞→g ) 
never occur. Similarly, the Big Bang can have 
occurred due to the repulsive gravitational 
forces between the core and the crust of the 
initial Universe ‡. This means that the 
Universe arises at a finite time, with a finite 
volume. Consequently, the origin of 
spacetime precedes the beginning of our 
Universe.  
          Also we have shown in [1] that time 
and space are quantized and given by§

 

( )3,...3,2,1max == n
n

t
t

( )4maxmaxmax

z
z

y
y

x
x n

ll
n
ll

n
ll ===  

 
where , , and  are positive integers. 
The elementary quantum of length, , was 
obtained and is given by

xn yn zn

minl
**  

plancklkl ~
min = , where     ( )59.14~6.5 << k  

                                           
† The density 1×109 kg/m3 in the crust shows that the 
radius of a neutron in the crust has the normal value 
(1.4×10-15m). However, the density 8×1017 kg/m3 
shows that the radius of a neutron in the core should be 
approximately the half of the normal value.  
‡ This phenomenon has been deeply detailed in [1] 
§ Equations (37) and (28) of [1].  
** Equation  (100) of [1].  

          In the system of natural units known as 
Planck units, the time required for light to 
travel, in a vacuum, a distance of 1 Planck 
length is known as Planck time, , i.e., planckt
 

( )6ctl planckplanck =  
 
The Planck length (the length scale on which 
quantum fluctuations of the metric of the 
spacetime are expected to be of order unity) 
and the Planck time (the time scale on which 
quantum fluctuations of the metric of the 
spacetime are expected to be of order unity) 
are, respectively defined as: 
 

( )
s

c
Gt

m
c
Gl

planck

planck

44
5

35
3

1039106.5

7

1061.1

−

−

×≅=

×==

h

h

 
The elementary quantum of time, , can be  
obtained, considering Eqs. (5) and (6), and the 
fact that  

mint

ctl =minmin . The result is 
 

( )8~
min plancktkt =

 
          In this context, there is no a shorter 
time interval than . Consequently, the 
Planck time does not exists really. It is only a 
fictitious value related with the occurrence of  
quantum fluctuations of order unity, in the 
metric of the spacetime. 

mint

          When  mintt =  or minll = equations (3) and 
(4) point to the existence of a , given by  maxn
 

( )9minmaxminmaxmax llttn ==
 
          Assuming that the initial Universe 
arises at a finite time , as a sphere 
with diameter 

min00 tnt =

min0min lnd =  , where  is a 
positive integer number, and disappears at 

0n

maxtt = when its diameter is minmaxmax lnd = , 
then we can write that  
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( )100maxminmax nndd =
 
The value of  can be obtained from the 
expression of the quantization of charge [

maxd
1] ††: 

 
( )

( ) edHhc

ddhcQ c

3
1

max
12

0

max0min

~96

24

==

==

−πε

πε

 
where  is the Planck constant; h H~ is the 
Hubble constant; e is the elementary charge.  
          From the equation above, we get ‡‡

 
( )11104.3 30

max md ×=
 
Equations (9), (8), (5) and (10), shows that  
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d
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==

 
          Since the grand-unification era begins 
at [s4310~ − 4,5], then we can conclude that 
the Big bang must have occurred before 

. This means that . 

Thus, it follows that 

s4210− stnt 42
min00 10−<=

plancktktttn ~
0min00 ==  

must be equal to 1. Thus, the time scale in our 
Universe begins at plancktktt ~

min0 ==  and, 
according to Eq.(12) ( minmin ld = ),  ends at  
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†† Equation  (91) of [1].  
‡‡ This is the maximum "diameter" that the Universe will 
reach. 
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Fig.1 – Schematic Diagram of the Beginning ( )min0 tt = ,  and End ( )minmaxmax tnt =  of Time in the material
Universe. In this context,  there is no a shorter time interval than mint . Consequently, the Planck time does
not exists really. It is only a fictitious value related with the occurrence of  quantum fluctuations of order
unity, in the metric of the spacetime. 
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The Gravitational Motor is a new type of motor that can substitute the conventional motors with 
large advantage. This motor works without the use of any type of fuel. It converts energy from the 
Earth’s gravitational field directly into rotational mechanical energy, and can have a very high-
power (several thousand of HP), occupying only a volume smaller than one cubic meter. When a 
Gravitational Motor of this type is coupled to a conventional generator of electrical energy, the 
system Motor-Generator can supply several thousand kilowatt-hours of electrical energy, similarly to 
hydroelectric plants, but without the needs to use of water of the rivers.     

            
                   Key words: Gravity, Gravitational Motor, High-power Motors, Generation of Electrical Energy. 

 
          In a previous paper [1], we have 
shown the design of a motor using 
Gravity Control Cells (GCCs) [2,3]. 
This motor called Gravitational Motor 
(BR Patent number: PI0805046-5, 2008), 
converts energy from the Earth’s 
gravitational field directly into 
rotational mechanical energy. It can 
substitute the conventional motors with 
large advantage. Here, we show that the 
previous design of the Gravitational 
Motor can be improved in order to 
increase its power and stability.  
          In Fig.1 we show a schematic 
diagram (cross-section) of the new 
gravitational motor. Now the 
Gravitational Motor has 4 Gravity 
Control Cells-GCCs, which can be 
conventional GCCs (boxes filled with 
gas or plasma at ultra-low pressure) or 
quantum GCCs (See [3]). The GCC1, 
GCC2 and the GCC3 are placed below 
the rotor; GCC1 and GCC2 on the right 
and GCC3 on the left, as shown in Fig. 
1.  Above the GCC1 the local gravity 
( )g  is intensified for ngg +=21χχ , 
where n−=1χ  and 12 −=χ  are the 
correlation factors between gravitational 
mass and inertial mass, produced by the 
gravitational shielding effect at the 
GCC1 and at the GCC2 respectively. 
Above the GCC3 the local gravity 
becomes ngg −=3χ , where n−=3χ  is  
 
 

 
due to the GCC3. The function of the 
GCC4 and of the GCC5, shown in Fig.1, 
is only for revert the gravity down to 
values very close to g .    
          Thus, the gravity acceleration on 
the left half of the rotor becomes ng−  
while the gravity acceleration on the 
right half of the rotor becomes ng+ . 
Consequently, this causes a torque 

( )rFFT ′+′′−=  and the rotor spins with 
angular velocityω .  
          Then average power, P , of the 
gravitational motor is given by 
 

( )[ ] ( )1ωω rFFTP ′+′′−==  
 
where 
 

gmF g ′=′ 2
1 ( )22

1 gmF g ′′=′′  
 
and 0ig mm ≅ is the mass of the rotor. 
Thus, Eq. (1) gives 
 

( )3rgnmP i ω=  
 
          On the other hand, we have that 
 

( )42rgg ω=′+′′−
 
Therefore the angular speed of the rotor 
is given by 
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( )52
r
ng

=ω

 
By substituting (5) into (3) we obtain 
the expression of the average power of 
the gravitational motor, i.e., 
 

( )622 33
00 rgnm

r
nggrnmP ii ==

 
          Now consider an electric generator 
coupling to the gravitational motor in order 
to produce electric energy.   
          Since fπω 2=  then for    
we have 

Hzf 60=

 
( )73600.120 1 rpmsrad == −πω

.   
          Therefore for  and 

  the Eq. (5) tells us that we must 
have  

1120 −= srad .πω
394=n

 

( )80545.02
2 mngr ==

ω
 
Since 3Rr =  and  where hRmi

2ρπ=
ρ , R     and     are respectively the mass 
density, the radius and the height of the 
rotor then for  and 

(iron) we obtain  

h

mh 50.=
37800 −= mKg .ρ

 
( )905.327 kgmi =

 
Then Eq. (6) gives 
 

HPMWWP 5.732,349.251059.2 7 ≅≅×≅
 
Thus, when coupled to a conventional 
generator of electrical energy, this 
Gravitational Motor can supply an amount 
of electrical energy of about1 

( )( ) =×=× jsW 107 1039.836001059.29.0
kW300,23= per hour. This energy is 

enough to supply about 11,600 homes, each 

                                           

                                          

1 Assuming an efficiency of 90%. 

one with an average consumption of about 
2kW per hour2.  
          Note that this is made without the 
use of any type of fuel, because the 
energy, which moves the Gravitational 
Motor comes from Earth’s gravitational 
field, i.e., the Gravitational Motor 
converts directly energy from the 
Earth’s gravitational field into rotational 
mechanical energy.  
          Thus, the Gravitational Motors 
are similar to the turbines of the 
hydroelectric plants. While the turbines 
convert energy from the Earth’s 
gravitational field into rotational 
mechanical energy, by means of water 
of the rivers, the Gravitational Motors 
convert energy from the Earth’s 
gravitational field directly into 
rotational mechanical energy, by using 
the GCCs. 
          Finally, note the small volume of 
the rotor of a high-power Gravitational 
Motor, it shows that the total volume of 
the motor can be smaller than 1m3.   
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 In the US typical household power consumption is 
about 1.3 kW per hour. In 2013, the average annual 
electricity consumption for a U.S. residential utility 
customer was 10,908kWh [4].  
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Fig. 1 –  Schematic diagram (cross-section) of the new Gravitational Motor. 
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The possibility of obtention of quantum vacuum in laboratory is shown in this work. The method 
consists in ward off air atoms from the surface of a solid material plate. The clearance can reach up 
to several nanometers, thus producing a region where there are no elementary particles.  

            
             ords: Quantum Vacuum, Universal Quantum Fluid, Continuous Universal Fluid, Gravity Control Cells.      Key w         

 
          Even in the densest matter found 
in the Earth, the atoms are not together. 
There are spaces among them, 
configuring a domain region around 
each atom. On the bidimensional 
viewpoint, this region is defined for an 
area, , around each atom. We can 
calculate, , starting from the atoms 
density of the material, n ,

AS

AS
( )3/ matoms , 

which can be calculated  by means of 
the following expression: 

( )10

A
N

n
ρ

=

where kmoleatomsN /1002.6 26
0 ×=  is 

the Avogadro’s number; ρ  is the matter 
density (in kg/m ) and A is the atomic 
mass.  

3

          Then, the amount of front atoms 
in a volume atomSφ  (plane surface area, 

, and thickness S atomφ (diameter of a 
front atom)) of a material with density 
of atoms , is given by n atomnSφ . 
Therefore, we can write that 
( ) SSnS Aatom ≅φ , whence we obtain  

( )21

atom
A n

S
φ

=

          If we could see the front atoms in 
the surface S , we would see that behind 
each the area , there are  (See 
Fig.1). If each one of these atoms has 
only one electron in its electronic 
external layer, then the number of 
electrons, , in the area  is 

. Thus, considering the  

AS atomsN

eN AS

atomse NN =
 

 
volume eAS φ ( eφ  is the “diameter” of 
one electron), we can write that 
 

( ) ( )3eAatomse SnNN φ==
 
Consequently, the total charge of these 
electrons is 
 

( ) ( )4eSneNq eAe φ==
 
where  is the elementary electric 
charge.  

e

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Fig.1 – Elementary domain area, AS  , in a plane 
area (S). -  The amount of front atoms in a 
volume atomSφ  (thickness = atomφ ) of a
material with density of atoms n , is given by 

atomnS

 

φ . Therefore, we can write that 

( ) SSnS Aatom =φ .  In each area AS  there are 

atomsN (behind the area SA).  

Plane area S 

Elementary domain area, SA , of the 
front atom (in black at the triangle 
center). Behind the area SA there are 
Natoms (circles in white). 
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Fig.2 – The forces eF  and pF – The force, pF , 

exerted by the air pressure, airp , is contrary to

the repulsion force, eF , produced by the electric 

charges, plateq , and airq . The equilibrium

condition is pe FF = . Then, the air close to the
plate is maintaining at a distance xΔ from the
plate. 

xΔ

( )airAS
( )plateAS eFpF  

Plate 

airqplateq

Air 

          
 
 
          Now consider a plate inside the 
Earth’s atmospheric air (See Fig. 2). 
The total electric charges due to 
electrons of the atoms in an area, ,of 
the plate( ), is , and the total 
electric charges due to electrons of the 
atoms in a same area in the air close to 
the plate is . These charges produce a 

repulsion force,

AS
( plateAS ) plateq

airq
( )( )2

041 rqqF airplatee επ= , 
which is opposite to the force, 

, exerted by the air 

pressure, . The electric charges  
and , according to Eq. (4), can be 
expressed by 

( plateAairp SpF = )

airp plateq

airq
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Thus, we can write that 
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The equilibrium occurs when . 
Under this circumstance, the air close to 
the plate is maintaining at a distance 

pe FF =

xΔ from the plate. Then, by comparing Eq. 
(7) with ( plateAairp SpF )= , we can obtain 

the expression of xΔ , i.e., 
 

( )( ) ( ) ( )( )

( ) ( )( ) ( )8

4 0
0

aireplatee

airplateair

aireairAairplateeplate

rr

AAp
S

eN

x

+−

−=

=Δ

πε
φρφρ

 
Equation (2) tells us that  
 

( )
( ) ( )

( )91

0 airatomair

air

airatomair
airA N

A
n

S
φρφ

==

 
Substitution of Eq. (9) into Eq. (8) gives 
 

( ) ( )

( )
( ) ( )( ) ( )10

4 0

0
aireplatee

airatomplateair

aireplateeplate rr
Ap

N
ex +−=Δ

φπε
φφρ

 
For any type of solid plate we have 

. For electrons in ( ) mplatee
15108.2 −×=φ
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the air we have  [( ) maire
131037.1 −×=φ 1]; 

. Substitution 
these values into Eq. (10) yields 

( ) mairatom
10103.1 −×=φ

 

( )111001.7104.6 1410 m
Ap

x
plateair

plate −− ×−×=Δ
ρ

 
For Boron (B):  and 

, then Eq. (11) gives 

3.2340 −= mkgplateρ
81.10=plateA

 

( )121001.7104.9 14
9

m
p

x
air

−
−

×−
×

=Δ

 
 
Thus, if , 
we obtain 

25 /1001.11 mNatmpair ×==

 
( )1329.0109.2 11 Angstronsmx ≅×=Δ −

 
This distance is insufficient to configure 
a region of quantum vacuum because it 
is much smaller than the diameter of 
one atom (1-3Å). Under these 
circumstances, the zone between the 
plate and the air close to the plate 
practically does not exist, because some 
atoms can penetrate partially the zone, 
preventing the formation of the 
quantum vacuum (See Fig.3 (a)).  
          However, if  
 

223 /1001.176.010 mNTorratmpair ×=== −

 
we obtain 
 

( )141102.9 10 nmmx ≅×=Δ −

 
In this case the distance is greater 
than 3

xΔ
Å, which is sufficient to configure 

a region of quantum vacuum (See Fig.3 
(b)). 
          The result is approximately the 
same in the case of Beryllium (Be) 

( and3.1850 −= mkgplateρ 012.9=plateA ), at 
.  223 /1001.176.010 mNTorratmpair ×=== −

          Also it is possible to obtain quantum 
vacuum if the plate is made of Iron 
( and ), at 

. In this case, the result is 

3.7800 −= mkgplateρ 81.55=plateA
223 /1001.176.010 mNTorratmpair ×=== −

 
( )1575.0105.7 10 nmmx ≅×=Δ −

 
 
 
 
 
 
                                    Δx 
 
 
 
          atoms 
 
 
 
                                              
                                    0.29Å 

(a) 
 
 
 

                               Δx > 3 Å 
 
 
 
 
 
      
 
        atoms 
 

 
(b) 

 
Fig.3 – Quantum vacuum formation.  (a) If the 
distance xΔ is smaller than the diameter of an atom 
(1-3Å) the zone between the plate and the air close to 
the plate practically does not exist, because some 
atoms can penetrate partially the zone, preventing the 
formation of the quantum vacuum. (b) Only if xΔ is 
greater than 3 Å is that the quantum vacuum can be
configured.  
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          It is easy to shown that, if the 
plate is made with a material composed 
of molecules with molecular mass 

, the equation (11) can be 
rewritten in the following form 

plateM

 

( )161001.7104.6 1410 m
Mp

x
plateair

plate −− ×−×=Δ
ρ

 
For most of plastics the value of  
is too large. Thus, according Eq. (16) 
this makes the value of  too small, 
preventing the formation of quantum 
vacuum.  

plateM

xΔ

           Consider for example an Iron 
plate. If one of its faces is coated with a 
plastic material, then there is not 
formation of quantum vacuum together 
to plasticized area. The quantum 
vacuum only will be formed in the 
neighborhood of the face not coated 
with plastic material. 
          It was shown in a previous paper 
that the quantum vacuum is not an 
empty region, but totally filled with 
elementary quantum of matter, forming 
a Continuous and Stationary Universal 
Fluid or Universal Quantum Fluid, 
whose density is of the order of  

 [327 .10 −− mkg 2]. This ultra-low density 
strongly facilitates the construction of 
the Gravity Control Cells (GCCs), 
mentioned in a previous paper [3]. 
Thus, the possibility of to obtain layers 
quantum vacuum in practice, is highly 
relevant for the construction of the 
GCCs. For example, consider the device 
shown in Fig. 4 (a). When the air 
internal pressure is 0.76 Torr, two layers 
of quantum vacuum are formed in the 
internal faces (I and II) of the device. 
Thus, by applying an electric or 
magnetic field in these layers of 
quantum vacuum, the device becomes a 
double GCC. On the other hand, if the 
internal face (I) of the device is coated 
with a plastic material, then the layer of 
quantum vacuum at the neighborhood 

of this face disappears.  Consequently, 
by applying an electric or magnetic field 
in the layer of quantum vacuum, the 
device becomes a simple GCC (See Fig. 
(b)).  4 

  
        
 

          
 
 
 

 
(a) 

 
 
 
 

          
 
 
 

 
(b) 

 
Fig.4 –  Double and Simple Gravity Control Cell
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The possible obtention of invisibility by means of a gravitational method is shown in this work. This method 
is based on a gravity control process patented on 2008 (BR Patent Number: PI0805046-5). It goes far beyond 
the known methods of invisibility and camouflage, which use the principles of light refraction to allow light 
to pass right through an object (metamaterials).   
 
Key words: Invisibility, Gravitational Invisibility, Real and Imaginary Universes. 
 
1. Introduction            
          An object that cannot be seen by the 
human eyes is in called state of invisibility. 
At this state, the object neither reflects, nor 
absorbs light, i.e., the light passes freely 
through it. Under this condition, we can say 
that the object is 100% transparent. In the 
Nature, there is no material 100% 
transparent.  
          The concept of invisibility includes 
others ranges of the electromagnetic 
spectrum, such as radio, infrared, 
ultraviolet, etc., since the object can be 
detected by instruments operating in the 
ranges of radio, infrared, ultraviolet, etc. 
Thus, the invisibility depends on the eyes of 
the observer and/or the instruments used to 
detect the object.  
          At the state of total invisibility, an 
object cannot be detected by any real 
observer or instrument, even making use of 
detectors, which operate in real ranges of 
radio, infrared, ultraviolet, etc.  
          Here we will show a method to make 
a real body totally invisibly. This method is 
based on a gravity control process patented 
on 2008 (BR Patent Number: PI0805046-5, 
July 31, 2008[1]). It goes far beyond the 
known methods of invisibility and 
camouflage, which use the principles of 
light refraction to allow light to pass right 
through an object (metamaterials) [2, 3].
 
2. Theory 
      
          In a previous paper, I showed that 
gravitational mass, , and rest inertial 
mass, , are correlated by means of the 
following expression [

gm

0im
4]: 
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where  is the rest inertial mass of the 
particle and 

0im
pΔ  is the variation in the 

particle’s kinetic momentum;  is the speed 
of light.   

c

      In general, the momentum variation pΔ  
is expressed by tFp ΔΔ =  where  is the   
applied force during a time interval

F
tΔ . 

Note that there is no restriction concerning 
the nature of the force , i.e., it can be 
mechanical, electromagnetic, etc. 

F

          For example, we can look on the 
momentum variation pΔ   as due to 
absorption or emission of electromagnetic 
energy. In this case, it was shown 
previously that the expression of χ  can be 
expressed by means of the following 
expression [5]: 
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where  is the electromagnetic energy 
absorbed or emitted by the particle;  is 
the index of refraction of the particle; W  is 

U

rn
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the density of energy on the particle 
( )3/ mJ ; ρ  is the matter density ( )3mkg  
and  is the speed of light.  c
          In the particular case of 
heterogeneous mixture of matter*, (powder, 
dust, clouds, air, smoke, heterogeneous 
plasmas†, etc), subjected to incident 
radiation or stationary electromagnetic 
fields, the expression of χ  can be expressed 
by means of the following expression, 
which is derived from the above equation 
[5]:  
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where is the maximum area of cross-
section of the body; 

αS
mφ is the average 

diameter of the molecules of the 
body; 42

mmS πφ= ; E  is the instantaneous 
electric field applied on the body; 0μ  is the 
magnetic permeability of the free space; 

is the oscillating frequency of the electric 
field and  is the number of atoms per unit 
of volume in the body, which is given by 

f
n

( )40

A
N

n
ρ

=

where  is 
the Avogadro’s number and A is the molar 
mass (kg/kmole).  

kmoleatomsN /1002.6 26
0 ×=

          Note that tEE m ωsin= .The 

average value for 2E  is equal to 2
2

1
mE  

because E  varies sinusoidaly (   is the 
maximum value for

mE
E ). On the other 

hand, 2mrms EE = . Consequently we can 

                                           
* From the macroscopic viewpoint, a heterogeneous 
mixture is a mixture that can be separated easily 
(sand, powder, dust, smoke, etc.). The opposite of a 
heterogeneous mixture is a homogeneous mixture 
(ferrite, concrete, rock, etc). 
 
† Heterogeneous plasma is a mixture of different 
ions, while Homogeneous plasma is composed of a 
single ion specie.  

change 4E  by , and the equation 
above can be rewritten as follows 

4
rmsE
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          Also, it was shown that our Real 
Universe is contained in an Imaginary 
Universe; in such way that the real 
spacetime of the Real Universe is contained 
in the imaginary spacetime of the Imaginary 
Universe‡ [4]. Thus, each action in the real 
spacetime corresponds to an equivalent 
action in the imaginary spacetime. This, 
means for example, that any 
momentum, rpr , generated in the real 
spacetime produces simultaneously an 
equivalent momentum, , in the 
imaginary spacetime and vice-versa.   

rim pp rr
=

          In the case of a photon, the 
momentum p  is related to its energy E  by 
means of the following expression: 

pcE = , where  is the speed of light at 
the free space. Thus, when a photon is 
generated in the Real Universe with an 
energy 

c

cpE rr =  its correspondent photon 
in the imaginary spacetime will have energy 

cpE imim = . As rim pp rr
=  we can 

conclude that imr EE = . Consequently, the 
photon generated in the imaginary 
spacetime will have equal frequency, and 
the same direction of the real photon (due to 

rim pp rr
= ). Consequently, when an object 

is illuminated with real photons, it is also 
being illuminated with imaginary photons. 
Since there is imaginary mass associated to 
the real mass [4]§, then, the imaginary 
photons interact with the imaginary mass 
associated to real mass  of the object, and 
can be reflected, absorbed or transmitted, 
such as occurs with the real photons when 
they incide on the real matter. Real photons 
in turn do not interact with imaginary 
                                           
‡ The terms imaginary and real are borrowed from 
Mathematics (real and imaginary numbers) [6]. 
 § These new concepts are widely detailed and 
explained in the ref [4]. It is essential to study the 
contents of this reference to get a complete 
understanding of the matter here developed.  
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matter. Consequently, they pass freely 
through the imaginary mass (See Fig.1 (a)). 
Note that the photons can be of any range 
of the electromagnetic spectrum, i.e., radio, 
infrared, light, ultraviolet, etc.   
          The real light photons are detected by 
the retina of our eyes, and thus we see the 
object. If the gravitational mass, mg, of our 
body is reduced to a value between 
−0.159mi0 and + 0.159 mi0, (mi0 is the rest 
inertial mass of the body), it becomes an 
imaginary body and realizes a transition to 
the Imaginary Universe [4], from where it 
still will can see objects, because its 
imaginary retina can to detect the imaginary 
light photons reflected from the imaginary 
mass associated to the real object (See Fig.1 
(b)).  
          Imagine then an observer inside a 
spacecraft, seeing for an object out of the 
spacecraft, through a glass window of the 
spacecraft. If the spacecraft and the 
observer are turned into  imaginary  bodies, 
then, despite the real photons (reflected 
from the object) no more interact with the 
retina of the observer, he will still continue 
seeing the object out of the spacecraft by 
means of the imaginary photons (associated 
to the real photons) that are reflected from 
the object (See Fig.1 (b)).  A second 
imaginary observer inside the spacecraft, 
seeing for the internal wall of the spacecraft 
does not see the real object out of the 
spacecraft, because the imaginary photons 
reflected from the body do not surpass the 
wall of the spacecraft (such as occurs in a 
real spacecraft with an real internal 
observer, i.e., the observer cannot see out of 
the spacecraft). On the other hand, a real 
observer out of the spacecraft does not see 
the spacecraft (See Fig.1 (b)); because the 
real photons pass through the spacecraft 
without interact with it, and the imaginary 
photons reflected from the surface of the 
spacecraft are not detected by the retina of 
the real observer (these photons pass freely 
through it). However, a third imaginary 
observer positioned out of the spacecraft 
will see the spacecraft, because the 
imaginary photons will sensitize its 
imaginary retina.  
 
 
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) 
 
Fig.1 – The real-imaginary pairs of photons 
interacting with real and imaginary matter, 
respectively. (a) The imaginary photons interact 
with the imaginary mass associated to the real mass, 
and can be reflected, absorbed or transmitted, such as 
occurs when real photons incide on the real matter. 
Real photons in turn do not interact with imaginary 
matter. Consequently, they pass freely through the 
imaginary mass. (b) The imaginary light photons 
reflected from the ball sensitize the retina of the 
observer 1, and then he can see the ball through the 
window. The observer 2 cannot see the ball because 
the real light photons do not interact with his retina, 
and the imaginary photons reflected from the ball do 
not reach it. The real observer (out of the spacecraft) 
cannot see the spacecraft because the imaginary light 
photons reflected from the spacecraft do not sensitize 
its retina, i.e., they pass freely through the eyes of the 
real observer, but they will sensitize the retina of the 
observer 3 (imaginary observer), and consequently he 
can see the spacecraft. In addition, when a human 
body becomes imaginary, he becomes invisible to 
any real observer, but he can see real objects because 
its eyes can detect the imaginary light photons
reflected from real objects.  
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          There are two ways to transform a 
real body into an imaginary body. Reducing 
directly its gravitational mass, mg, to a 
value between −0.159mi0 and + 0.159 mi0 or 
reducing the gravitational mass of a part of 
the body until it becomes negative, and  the 
total gravitational mass of the body be 
reduced to a value inside the range above 
mentioned (See Fig.2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 – Transforming a real spacecraft into
an imaginary spacecraft. It is possible to
transform a real spacecraft into an imaginary
spacecraft by reducing the gravitational mass of
a part of the spacecraft, mg(part), until it becomes
negative, and  the  total gravitational mass of the 
spacecraft be reduced to a value between
−0.159mi0 and + 0.159 mi0.     

Spacecraft 
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          It was shown in a previous paper that 
the decreasing of the gravitational mass can 
become relevant in the particular case of 
spinning ferromagnetic disks subjected to 
electromagnetic fields with extremely low 
frequencies (ELF) [7]. This means that a 
ferromagnetic disk, subjected to 
appropriated ELF radiation, and spinning 
with sufficient angular velocity inside the 
spacecraft can make strongly negative its 
gravitational mass, , in such way 
that the total gravitational mass of the 
spacecraft can be reduced to  a value 
between −0.159m

( partgm

         Note that this method is very efficient 
because there is no necessity of to alter 
directly the gravitational masses of the 
others parts of the spacecraft. Thus, the 
advantages of this method are evident. It 
also can be used in order to transform real 
human bodies into imaginary human 
bodies.  
 

                            
 Fig.3 – Clothes for Gravitational Invisibility.  

 
          For example, consider a person 
wearing a type of clothes similar to ninja 
clothes (See Fig.3). The tissue of these 
clothes is similar to Metallic bubble wrap 
(See Fig.4). It has 3 layers. Both the inner 
layer as the outer layer are metallic; 
between them there is a dielectric layer 
(bubble wrap). Inside the bubbles there is 
ionized air, which can be obtained by using 
 

 
Fig.4 – Aluminum bubble warp. 
 

)

i0 and + 0.159 mi0 , 
transforming  then the spacecraft into  a 
imaginary spacecraft.  
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an air ionizer **.  The ionization of the 
air is necessary in order to increase its 
electrical conductivity up to 

mS /101 6−×≅σ ††, which is an ideal 
value, as we shall see in the following.   
          From Electrodynamics we know 
that when an electromagnetic wave with 
frequency and velocity c  incides on a  
material  with relative  permittivity 

f

rε , 
relative magnetic permeability rμ  and 
electrical conductivity σ , its velocity is 
reduced to rncv =  where  is the 
index of refraction of the material, 
given by [

rn

8]  
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          Let us now apply this equation to 
the ionized air inside the bubbles in the 
metallic bubble wrap. Since the 
electrical conductivity of the ionized air 
is mS /101 6−×≅σ . Then, if , we 
have

Hzf 100<

02 επωεσ f=>> , (  
is the permittivity of the free space). In 
this case, Eq. (6) reduces to 

mF/10854.8 12
0

−×=ε

 

( ) ( )78.94
4 0 ff

n r
airr ≅=

πε
σμ

 
          For atmospheric air, at 1atm, 
25°C, we can assume . 
The number of atoms of air (Nitrogen) 
per unit of volume, , according to 
Eq.(4), is given by 

3/2.1 mkg≅ρ

airn

 

( )8/1016.5 3250 matoms
A

N
n

N
air ×==

ρ
           

                                           
** For example, making the air passes through 
the plates of a capacitor subjected to a high 
voltage. 
†† The electrical conductivity of atmospheric air 
at 1 atm, 25°C is mSair /101 14−×≅σ  [9].  
 

By substituting the values of , , ( )airrn airn

ρ  and  (Nitrogen), and mm
101055.1 −×=φ

2202 1088.14 mS mm
−×== πφ ,  into 

Eq. (5), we get 
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where  is equal to the cross-section 
area of one bubble of the metallic bubble 
wrap, whose diameter is 

αS

cmb 1≅φ  ,i.e., 
252 108.74 mS b

−×≅=πφα  (See Fig. 5); 
  is the oscillating electric field, 

with frequency , through the ionized 
air inside the bubbles of the metallic 
bubble wrap.          

rmsE
f

          Therefore, if the total 
gravitational mass of the human body 
with the ninja clothes for invisibility 
is , then when a voltage  is 
applied on the metallic layers of the 
tissue of the mentioned clothes, the 
mass  is reduced to  

gM rmsV

gM
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where  is the total inertial mass 
of the ionized air and is the total 
inertial mass of the human body with 
the ninja clothes for invisibility.  

( )airiM 0

0iM

          Since we must have 
00 159.0159.0 igi MMM <<−  in order 

to the human body (with ninja clothes) 
to become imaginary, then from Eq. 
(10), it follows that 
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The total volume of the ionized air 
inside the bubbles can be obtained by 
multiplying the total external surface 
area, , of the clothes for 
invisibility by the thickness of the 
bubbles,  (Fig.5). Thus, the total 
inertial mass of the ionized air, , is 

given by .  

22mSc ≅

mmhb 1≅

( )airiM 0

( ) kghSM bcairi
3

0 104.2 −×≅≅ ρ
 
  
 
 
 
 
     Metallic surfaces 
 
  
 
                    h b=1mm  Ionized air        Vr ms       
 
                              
 
                             φ b = 1cm  
 
  
 
Fig.5 – Dimensions of the bubbles 
 

   ~
 Bubble 

 
          If , then Eq.(11) 
tells us that we must have 

kgM i 1000 ≅

 
( )12108.4105.3 44 ×<<× airχ

 
In order to obtain 4104×=airχ , for 
example, Eq. (9) tells us that we must 
have 
 

( )131.1582

2

=
f
ES rmsα

 
Since one bubble of the metallic bubble 
wrap has diameter cmb 1≅φ , and 

therefore 252 108.74 mS b
−×≅=πφα . Then, 

for Hzf 1= , Eq. (13) gives 
 

( )14/104.1 3 mVErms ×=
 
This intensity of electric field can be 
obtained through the ionized air when a 
voltage , given by rmsV
 

( )154.1 VhEV brmsrms ≅=
 
is applied on the metallic surfaces of the 
metallic bubbles wrap. 
          It is important to note that the 
bubble with ionized air, such as 
described in this paper, it can also work 
as a Gravity Control Cell (GCC). A 
device widely mentioned in some of my 
previous works [10, 11, 12, 13, 14]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

584



 7

References 
 
[1] De Aquino, F. (2008) Process and Device for  
     Controlling the Locally the Gravitational Mass  
      and the Gravity Acceleration, BR Patent Number:  
      PI0805046-5, July 31, 2008.  
 
[2] J. B. Pendry, J.B., et al., (1996).Phys. Rev.  
     Lett. 76, 4773. 
 
[3] J. B. Pendry, J.B., et al., (1999). IEEE Trans.  
      Micr. Theory Techniques 47, 2075. 
 
[4] 
    of the Relativistic Theory of Quantum Gravity,  

De Aquino, F. (2010) Mathematical Foundations  

    Pacific Journal of Science and Technology, 11  
      (1), pp. 173-232.
 
[5] De Aquino, F. (2011) Ultrafast Conversion of  
      Graphite to Diamond in Gravitational Pressure  
       Apparatus, http://vixra.org/abs/1208.0007, p. 4. 
 
[6] De Aquino, F., (2012) Beyond the Material  
      Universe, Journal for Interdisciplinary Research  
      on Religion and Science, No. 10, pp.83-128.
 
[7] De Aquino, F., (2013) New Gravitational Effects  
      from Rotating Masses. Avaiable at; 
      https://hal.archives-ouvertes.fr/hal-01078046 and   
      http://vixra.org/abs/1307.0108 , version 2.  
 
[8] Quevedo, C. P. (1977) Eletromagnetismo,  
     McGraw-Hill, p. 270. 
 
[9] Chalmers, J.A., (1967) Atmospheric Electricity,  
       Pergamon press, Oxford, London; Kamsali, N. et   
       al., (2011) Advanced Air Pollution, chapter 20,  
       DOI: 10.5772/17163, edited by Farhad  
       Nejadkoorki, Publisher InTech. 
 
[10] De Aquino, F. (2010) Gravity Control by means  
       of Electromagnetic Field through Gas at Ultra- 
       Low Pressure, Pacific Journal of Science and  
       Technology, 11(2) November 2010, pp.178-247,  
        Physics/0701091. Also available at:  
        http://vixra.org/abs/1401.0119  
 
[11] De Aquino, F. (2014) Quantum Gravitational  
        Shielding,  
        https://hal.archives-ouvertes.fr/hal-01074607v3 
 
[12] De Aquino, (2015). Improvements in the Design  
        of the Gravitational Motor. Available at: 
        https://hal.archives-ouvertes.fr/hal-01188315v1  
        http://vixra.org/abs/1508.0293 
 
[13] De Aquino, F., (2015) Method for Obtaining  
        Quantum Vacuum. Available at: 
        https://hal.archives-ouvertes.fr/hal-01199704 
         http://vixra.org/abs/1509.0134  
 
[14] De Aquino, F., (2015). A System to convert  
        Gravitational Energy directly into Electrical  
        Energy. Available at: 
        http://vixra.org/abs/1205.0119 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

585



Control of the Gravitational Energy by means of Sonic Waves 
 

Fran De Aquino 
Professor Emeritus of Physics, Maranhao State University, UEMA. 

Titular Researcher (R) of National Institute for Space Research, INPE 
Copyright © 2015 by Fran De Aquino. All Rights Reserved. 

 
 

It is shown here that the incidence of sonic waves on a solid can reduce its gravitational 
mass.  This effect is more relevant in the case of the Aerogels, in which it is possible 
strongly reduce their gravitational masses by using sonic waves of low frequency. 

 
                             Key words:  Gravitational Energy Control, Gravitational Mass, Sonic Waves, Sound Pressure.  

 
 
         The quantization of gravity showed that 
the gravitational mass mg and the inertial 
mass mi are correlated by means of the 
following factor [1]: 
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where  is the rest inertial mass of the 
particle and  is the variation in the 
particle’s kinetic momentum;  is the speed of 
light.            

0im
pΔ

c

        When an electromagnetic wave strikes 
an atom, it interacts electromagnetically with 
the atom, acting simultaneously on all its 
structure. Unlike a sonic wave that strikes the 
internal particles of the atom isolatedly, 
interacting mechanically with them. Thus, if a 
lamina of monoatomic material, with 
thickness equal toξ  contains  atoms/mn 3, 

then the number of atoms per area unit is ξn . 
Thus, if the sonic wave with frequency  
incides perpendicularly on an area  of the 
lamina it reaches 

f
S

ξnS  atoms. Consequently, 
the wave strikes on ξZnS  orbital electrons* 
( Z is the atomic number of the atoms). 
Therefore, if it incides on the total area of the 
lamina, , then the total number of  
electrons reached by the radiation is 

fS

ξfZnSN = .   
  

                                           
* Assuming that, all of them are reached by the sonic 
wave.  

 
         The number of atoms per unit of 
volume, , is given by n

( )20

A
N

n
ρ

=

where  is the 
Avogadro’s number; 

kmoleatomsN /1002.6 26
0 ×=

ρ  is the matter density 
of the lamina (in kg/m3) and A is the molar 
mass(kg/kmole).                
          When the sonic wave incides on the 
lamina, it incides  front electrons, where fN

( ) eff SZnN φ≅  , eφ  is the “diameter” of the 
electron inside an atom†, which is 

 [me
13104.1 −×=φ 2].  Thus, the sonic wave 

incides effectively on an area  , where ef SNS =
2

4
1

eeS πφ=  is the cross section area of one atom. 
After these collisions, it carries out  
with the other orbital electrons (See Fig.1).   

collisionsn

 
 
 
  
 
 
 
 
 
 
 
Fig. 1 – Collisions inside the lamina.   

electron 
Se 

Wave 

 
 
Thus, the total number of collisions in the 
volume ξS  is 

                                           
† The diameter of the electron and protons depends on 
the region where it is placed.   
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The power density, , of the sonic radiation 
on the lamina can be expressed by 

D

( )4
ef SN

P
S
PD ==

           We can express the total mean number 
of collisions in each orbital electron, , by 
means of the following equation  

1n
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Nn

n collisionsphononstotal=

 
Since in each collision a momentum λh  ‡ is 
transferred to the atom, then the total 
momentum transferred to the lamina will be 

( ) λhNnp 1=Δ . Therefore, in accordance 
with Eq. (1), we can write that  
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Since Eq. (3) gives ξSnN lcollisions = , we get 
 

( ) (72 ξSn
hf
PNn lcollisionsphononstotal ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
= )  

 
Substitution of Eq. (7) into Eq. (6) yields 
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‡ Phonon is a quantum of vibrational energy. The 
phonon energy is given by hf== ωε h , and its 
velocity is fv λ=  (λ is the wavelength). Thus, the 
momentum carried out by a phonon is 

λλε hfhfvp === . Thus, the expression of 
the momentum carried out by the phonon is similar to 
the expression for the momentum carried out by the 
photon [3].  

Substitution of P given by Eq. (4) into Eq. (8) 
gives 
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Substitution of ( ) eflf SnZN φ≅  and   into 
Eq. (9) results 
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where ( ) ( ) ( )llli Vm ρ=0 .  
          The speed of the sound, v , as a function 
of frequency, , and wavelength,f λ , is given 
by fv λ= , (phase velocity) [4]. When the 
sonic wave propagates itself through the 
lamina its velocity is modified and becomes 

( ) ( )lrlr nfnvv λ==mod , where  is the 
sonic refractive index  of the lamina, which 
can be expressed by the following equation: 

( )lrn

( ) alaairlr vvn min= . Since fv modmod λ= , where 

modλ  is the modified wavelength, then we can 
write that 
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n
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λλ            

Substitution of λ  by modλ  into Eq. (10) yields     
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Considering that ( ) ( ) ξρ αSm lli =0 , we obtain 
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For αSS f =  we obtain 
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Since  

( )15
2

2

v
PD
ρ

=

where P  is the pressure of the sonic radiation 
[5], then substitution of Eq. (15) into Eq. (14) 
gives 
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This equation, deduced for phonons, is only 
valid for solids§, unlike the correspondent 
equation deduced for photons, which is valid 
for solid, liquid and gases.  
          The speed of the sound for pressure 
waves in solid materials is given by 

( )17
ρ
Yvsolid =  

where Y is the Young’s modulus.  
          Aerogels are solids with high porosity 
(<100 nm), with ultra low density (~3 Kg/m3 
or less) and with ultra low sound speed 
(~110m/s) [6,7,8]. We can take Eq. (16) for a 
hypothetic aerogel   with    the     following    
characteristics: Debye speed of 
sound ; 1.110 −= smv

( ) 1.3110343 === vvn airlr ; ; ( )
3.3 −= mkglρ

( )
329

0 /101 matomsANn solidsolidsolidl ×≅= ρ
( solidρ  is neither the bulk density nor the 
skeletal density it is the specific mass of the 
part solid) ; 2262 106.14 mS ee

−×== πφ ; 
; . By substitution of 

these values into Eq. (16), we get 
me

13104.1 −×=φ 10≅Z
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Note that for ,  and 
, (Loudest human voice at 

1 inch reach  ; Jet engine at 1 m 
reach  [

21mS ≅α Hzf 20=
2/120 mNP =

2/110 mN
2/632 mN 9].),  the  Eq. (18) tells us that 
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§ Since a phonon is a mechanical excitation that 
propagates itself through the crystalline network of a 
solid.   

This shows that under these conditions, the 
weight of the lamina ( )( )gm lg  will have its 

direction inverted. For  ; 
and 

2/600 mNP =
21mS ≅α Hzf 20=  the result is  

( )

( )
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li

lg

m
m

In this case, the weight of the lamina besides 
to be inverted, it is intensified 85.2 times.  
          Thus, by controlling the magnitude of the 
gravitational mass is then possible to control the 
gravitational energy, gravity, etc. 
          Vulcanized Rubber can be as 
advantageous as Aerogels. In this case we 
have: ; ; 1.54 −= smv ( )

3.930 −≅ mkglρ

( ) 3.654343 === vvn airlr . The main 
constituent of Vulcanized Rubber is synthetic cis-
polyisoprene. Based on its chemical structure, we 
can calculate the value of  . The result is  ln
 

329 /104 matomsnl ×≅  
 
Assuming ( ) 6≅= CZZ  and considering that 

2262 106.14 mS ee
−×== πφ ; , 

then by substitution of these values into Eq. (16), 
we get 
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For  ;  and 2/600 mNP = 21mS ≅α Hzf 2.0=  
(Infrasound**) the result is  
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** Such sound waves cover sounds beneath 20 Hz 
down to 0.001 Hz. 
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It is shown here that when terahertz sonic waves strike on an atomic nucleus they can 
produce the fission of the nucleus. This fact can be now checked in practice since recently it 
was developed an acoustic device called a SASER that is the first to emit sonic waves in 
the terahertz range.   

 
                             Key words:  Nuclear Fission, Terahertz Sonic waves, Sasers, Sonic Waves.  
 
 
         The quantization of gravity shows that 
the gravitational mass mg and inertial mass mi 
are not equivalents, but correlated by means 
of a factor χ , i.e., 

( )10ig mm χ=

 
where  is the rest inertial mass of the 
particle.  The expression of 

0im
χ  can be put in 

the following form [1]:  
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where  is the density of electromagnetic 
energy on the particle

W
( )3/ mJ ;  ρ  is the matter 

density of the particle; is the speed of light, 
and  is its index of refraction of the 
particle.  

c
rn

            Equation (2) shows that χ  can be 
positive or negative. This fact affect 
fundamentally the expressions for the 
momentum  and energy  of a particle 
with gravitational mass  and velocity v

qr gE

gm
r

, 
which are respectively given by   
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Since qr  has always the same direction of vr , 

then the coefficient 221 cvmg −  cannot be 
negative as occurs in the case of  be 
negative.  For this coefficient always be 
positive the unique way is take  in 
modulus, rewriting Eq. (3) as follows: 

gm

gm
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This is not necessary in Eq. (4) because the 
energy can be both positive as negative. Then 
substitution of  given by Eq.(1) into Eqs. 
(4) and (5) gives  

gm
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By substituting  by 0iM 2chf into equation 
(6) and (7), it is possible to transform these 
equations for the case of particles with null 
mass as photons and phonons, etc. The result is   
 

( )8hfEg χ=
and 

590



 2

( )9
λ

χ h
c
vq ⎟
⎠
⎞

⎜
⎝
⎛=
r

r

 
In the case of photons ( )cv =  the equations 
are the followings  
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χχ hqandhfEg ==
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Note that the energy and the momentum of the 
photons depend on the factor χ , which 
depends on the medium where the photons 
propagate, and the local energy density.  
Only for 1=χ  is that the equations (10) are 
reduced to the well-known expressions of 
Einstein (  and DeBroglie )hf ( )λhq = .  
          For phonons (  and svv = sλλ = ) Eq. 
(9) tells us that 
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Thus, when a sonic wave strikes on an atomic 
nucleus, the total momentum transferred for 
the nucleus in 1second, for example, is given by 
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          We can express ( ondsq sec1 )

r
, as a function 

of the kinetic energy  absorbed in one 
second, by means of the following equation: 

kE
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                    Nuclear fission can occur in a 
heavy nucleus when it acquires sufficient 
excitation energy ( )JMevEk

131085 −×=> [2]. 
Thus, comparing Eq. (12) and (13), we can 
conclude that the frequency  of a phonon, 
necessary to produce nuclear fission, is given 
by  

f
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          For example, in order to produce 
nuclear fission in Uranium ( )1.3155 −= smvs  , 
in the case of 1≅χ , the frequency, ,  must 
have the following value 
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          In the case of the Air 
( )Catsmvs

01 20.4,343 −= , the frequency, ,  
is given by 
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          In 2009, it was developed an acoustic 
device called SASER that is the first to emit 
sonic waves in the terahertz range [3]. While 
a laser uses packets of electromagnetic 
vibrations called photons, the SASER uses 
sonic waves composed of sonic vibrations 
called phonons.  
          The advent of the sasers is highly 
relevant mainly because it will be possible to 
check the theoretical predictions made here.  
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Here we show that, under certain circumstances, electromagnetic radiations can strongly 
reduce the lift force. An aircraft for example, can be shot down when reached by a flux of 
specific electromagnetic radiation. This discovery can help the aircraft pilots to avoid 
regions where there are electromagnetic radiations potentially dangerous. Not only the 
flight of the aircrafts are affected by the electromagnetic radiation, but also the flight of any 
flying object whose flight depends on the lift force, including birds and flying insects. 
 

                             Key words:  Lift Force, Aircrafts, Gravitational Mass, Microwave Radiation.  
 
          The expression of the lift force (L) is 
given by [1] 
 

( ) ( )12
2
1 AvCL L ρ=

 
where  is the lift coefficient,LC ρ  is air 
density,  is true airspeed,  v A  is the wing 
area.  Equation (1) is derived from the 
Bernoulli equation 
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1 CPghv =++ ρρ  

which is obtained starting from the variations 
of the potential energy ( )mgh , and kinetic 
energy ( )2

2
1 mv ; the mass  is expressed by 

means of the following equation: 
m

VtAvm ρρ =Δ= , (V is refers to the volume).   
         The quantization of gravity  [2] showed that 
the gravitational mass  and rest inertial mass 

 are not equivalents, but correlated by means 
of a factor

gm

0im
χ , which can be reduced and made 

negative, for example by means of absorption or 
emission of electromagnetic radiation. Only 
for 1=χ , . The correlation is expressed 
by means of the following equation  

0ig mm =

( )30ig mm χ=
          In addition, it was shown [2] that the 
new expressions for the kinetic energy and 
potential energy are respectively, given by 
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Consequently the variable Vm=ρ , in the 
Eqs. (1) and (2) must be replaced 
by 00 iigg VmVm ρχχρ === . Thus, the Eq. 
(1) will be rewritten as follows  
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This is the generalized expression for the lift force 
(See Fig. 1).  
          The atmospheric air contains water 
droplets. Thus, if a region of the Earth’s 
atmosphere is subjected to electromagnetic 
radiation then, according to Eq. (3), the 
gravitational mass of the water droplets in this 
region will be reduced. In this particular case, the 
gravitational mass of the water droplets 
(gravitational mass of water droplets cloud 
(WDC)) will be reduced according to the 
following expression [3]: 

( )

( ) ( )
( )61121

242
0

244262

0 ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−+−==

fc

DSSnn
m
m

wdci

mmr

wdci

wdcg

ρ

φ
χ α

where  and  are respectively the frequency 
and the power density of the electromagnetic 
radiation; 

f D

mφ  is the average “diameter” of the 

molecules of water, 2
4
1

mmS πφ=  is the cross 

section area; (wdci0 )ρ  is the density of the water 

droplets cloud inside the air, ( ) (airiwdci 00 )ρρ ≅  ; 

 is the maximum area of the cross-section of 
the water droplets cloud (perpendicular to the 
incident radiation);  is the index of refraction 
of the water droplets cloud, and n  is the number 
of molecules per unit of volume in the water 
droplets cloud, which is given by weighted 
arithmetic mean 

αS
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( ) ( )( ) 212p1 ppnnp airwatern + += , 

where and are calculated by means of 
the following equation:  

(watern ) ( )airn
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where  is 
the Avogadro’s number; 

kmolemoleculesN /1002.6 26
0 ×=

mρ is the matter density 
(in kg.m-3) and A is the molar mass of the 
molecules (in kg.kmol-1). Since 

, , 

, then we get 
 and  

. Considering a region of the Earth’s 
atmosphere, where the percentage of water is 
about 4% (  and the percentage of air 
is about 96% , then for water 
droplets cloud, we can write that  

( )
33

0 .10 −= mkgwateriρ
1.18 −= kmolkgAwater

1.14 −= kmolkgAair

( )
328 /103.3 mmoleculesn water ×=

( ) ( )
3

0
25 /103.4 mmoleculesn airiair ρ×=

)
)

%41 =p
( %962 =p

 
( ) ( ) ( ) 327 /103.1

100
4

100
964

mmolecules
nnn

n waterairwater ×=≅
+

=

            
By reducing the gravitational mass of the water 
droplets cloud inside the air, it is possible reduce 
the gravitational mass of the air,  and, 
consequently, to reduce the air 
density

( )airgm

( ) ( ) ( ) ( )airiairiairgairg VmVm 00 ρχχρ ===
. According to Eq. (5), this affects the intensity of 
the lift force.  
          In order to evaluate how much the lift 
force can be affected, we will start from Eq. 
(6). By substituting the values: 

;      ( ) 33.1≅≅ waterrr nn ( ) (airiwdci 00 )ρρ ≅ ; 
327 /103.1 mmoleculesn ×= , , 

, and c  (speed of light) into 
Eq. (6), we get  

mm
101055.1 −×=φ

2201088.1 mSm
−×=
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This equation shows that the gravitational 
density of the water droplets cloud, ( )wdcgρ , 
can become negative, reducing the initial 
value of . Under 

ese conditions, we can write that  
( ) ( ) ( )wdciairi

initial
airg 00 ρρρ ≅=

th  

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )91 000 airiwdciairiwdcg
initial

airgairg ρχρχρρρρ −≅−=−=

 
Then, the expression of the lift force will be given 
by 
 

( ) ( ) ( ) ( )101 2
02

12
2
1 AvCAvCL airiLairgL ρχρ −==

 
Note that for 

1>χ
The lift force becomes negative.  
          According to Eq. (8), for 1>χ , we 
must have 

( )11105.2 6−×>
f
DSα

 
Now consider a maser beam with an initial 
diameter of 0φ . If it is directed to an aircraft flying 
at height h , then the cross-section area of the 
maser beam at the height  (focus area) is given 
by 

h

 
( ) ( ) ( )12424 2

0
2 αφπφπ αα htgS +==

 
where α  is the divergence angle of the maser 
beam. Assuming m8.00 =φ  , *kmh 10=  and 

 01.0≅α †, we obtain:  . This is 
the focus area of the maser beam, containing the 
aircraft. Note that this area is sufficient to contain 
the most known aircrafts. 

21000mS ≅α

          The power density in the area  is  αS
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2 0

2
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0
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2
0 D
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DD ⎟⎟
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⎞
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⎛
+

==
αφ

φ
ηφφη αα

 
where η  is the absorption factor.  
          Substitution of  and into Eq. 11, 
gives 

αS αDD=

 

( )1410
2
0

5

0 φπη
fD ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
>

−

 

                                           
* Usual height of most aircraft flights. 
† Most of laser beams has ;3.626.1 mradmrad <<α  

then 01.08.23.6.26.1 ≅≅= mradmradmradα [4].  
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                The wings push the air with a force F , and it reacts with  a force FL = . Then, 
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Fig. 1 – The Lift Force 
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Assuming 9.0≅η , GHzf 4.1=  and m8.00 =φ  
then Eq. (14) gives 
 

2
0 /7.7736 mwattsD >

 
This is therefore, the necessary power density 
at the level of diameter 0φ  of the maser beam, 
in order to make negative the lift force and  
shooting down the aircraft. 
          Masers with the GHzf 4.1=  and 

24
0 /10 mWD ≅  already can be produced [5].  

          Note that, if a radiation with a suitable 
ratio fD  hits an airstrip, then none aircraft 
will able to take-off from this airstrip, because 
the negative lift force makes impossible the 
take-off.  
          Consider for example, an airstrip with 
area , and nearby the sea level 
( ). If it is subjected to an 
electromagnetic radiation with frequency 

21000mS ≅α

( )
3

0 .2.1 −= mkgairiρ

GHzf 4.1= , then according to Eq. (8), we 
have   
 

( )

( )
[ ]{ } ( )151027.0121 2

0

−+−== D
wdci

wdcg

ρ
ρ

χ

 
In order to obtain 1>χ , we must have 
 

2/5.10 mwattsD >
 
          Note that the maximum output from a 
GSM850/900 mobile phone is  ~2W at 
~1GHz.  Thus, the power density nearby the 
head  (~8cm) is greater than 25W/m .   2

          On the other hand, if 2450mS ≅α (a 
house, for example) and MHzf 50= , the 
result is 
 

( )

( )
[ ]{ } ( )1612.4121 2

0

−+−== D
wdci

wdcg

ρ
ρ

χ

 
In order to obtain 1>χ , we must have 
 

2/85.0 mwattsD >
 
          This is sufficient to shot down any bird 
or flying insect that penetrates the house ‡. 
This can be very useful in the combat to the 
mosquitoes, which are responsible by the 
transmission of several diseases.
          Now consider the following: nearby of 
the water surface of the oceans, rivers, lakes, 
etc., there is a range of water that is rich in air 
droplets due to the pressure of the 
atmospheric air, temperature, etc.  If an 
electromagnetic radiation strikes a part of this 
range, then according to Eq. (6), the 
gravitational mass of the air droplet cloud 
(adc) existing at this region will be reduced, 
reducing therefore the gravitational 
mass, , of the water in this region, and 

also the water density (
(watergm )

( ) ( ) Vm watergwaterg /=ρ ).  
This affects the lift force (buoyant force, B) at 
mentioned region, because it is expressed by §

 
( ) ( )17gVB cwatergρ=

 
where  is the volume in contact with the 
fluid, that is the volume of the submerged part 
of the body; is the local gravity 
acceleration. 

cV

g

          In order to evaluate how much the 
buoyant force can be affected, we will start 
from Eq. (6), replacing (wdci0 )ρ by ( )adci0ρ , 
where  means air droplets cloud. Then, 
by substituting the values: 

adc

( ) 33.1≅≅ waterrr nn ; ;
, 

 and , 
into Eq. (6), we get  

( ) ( )
3

00 .2.1 −≅≅ mkgairiadci ρρ

( )
328 /103.3 mmoleculesnn water ×=≅

mm
101055.1 −×=φ 2201088.1 mS m

−×=

 

                                           
‡  Lift forces caused by moving air keep a oft aircrafts,   l
     as well as birds and flying insects [6].  
§ The general expression of the buoyant force (for any 
fluid) is gVB cfρ= , where fρ is the density of the 
fluid.  
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This equation shows that the gravitational 
density of the air droplets cloud, ( )adcgρ , can 
become negative, reducing the initial value of 

. Under these conditions, 
we can write that  

( ) (wateri
initial

waterg 0ρρ = )

   
( ) ( ) ( ) ( ) ( ) ( )1900 adciwateriadcg

initial
watergwaterg ρχρρρρ −=−=

 
Then, the expression of  the buoyant force is 
now 
 

( ) ( ) ( )( ) ( )2000 gVgVB cadciwatericwaterg ρχρρ −==
  
Note that for 
 

( )

( )
3.833

0

0 ≅>
adci

wateri

ρ
ρ

χ

 
the buoyant force becomes negative. Under 
these conditions, the fishes in the mentioned 
water range will be subjected to a negative 
buoyant force, and so they can not stay in this 
more oxygenated region, and consequently 
they may even die if the radiation to remain 
for a long time.  
          Equation (18) shows that, in order to 
obtain 3.833>χ , we must have 
 

( )21101.1 7−×>
f
DSα  

 
Consider a region in the Earth’s surface, with 
area ( ) 2824 10410 mS ≅=πα , recovered with a 
large water range (a part of ocean, lake, etc). 
If an electromagnetic radiation with frequency 
of the order of 1GHz strikes on this region, 
then,  according to Eq. (21), the power density 
necessary to make negative the buoyant force, 
in the water range below the surface, is given 
by  
           

26 /101 mwattsD −×≅
 
          Considering that the microwave power 
density emanating from the Earth’s surface at 
300K, with frequency of the order of 1GHz is 

27 /1062.9 mwatts−×  [7]. Then, we can 
conclude that an increase of few degrees in 
the temperature of the Earth’s surface can 
make negative the buoyant force in the 
mentioned water range. 
          This may already be happening in some 
regions of the Earth**, producing the death of 
hundreds of fishes. In fact, something strange 
is happening in the world. It was recently 
announced that hundreds of fishes have been 
were found dead on the surface of oceans, 
lakes, etc., and that hundreds of birds fell 
from the sky and died [8]. It is not cold which 
was killing the birds and the fish, it is not 
pollution either. No explanation for these 
phenomena has been found so far.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                           
** As consequence of the global warming.  
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Evidences of a giant planet orbiting our sun, in an orbit whose period would last approximately of 15 thousand 
years it seems to have been found. The orbit of the new planet is gigantic, never coming closer to the Sun than 
30.5 billion kilometers. The discovery of planets whose orbits go beyond Pluto is not new. We know Sedna, 
Haumea and Makemake, and also Eris, which is more massive than Pluto. But all these planets have much less 
mass than the giant planet that was recently found orbiting our sun. Here we show how massive planets like 
these can affect the human consciousnesses, when they approach the Sun, and pass nearby the Earth.  
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   Introduction  

 
          The existence of other planets, orbiting 
our Sun beyond Pluto, has been frequently 
proposed by several astronomers.  Usually 
they result from the search for explanations 
for anomalies in the orbits of objects near the 
Kuiper Belt.  
          In 2014, Scott Sheppard and Chad 
Trujillo wrote an article [1] on small objects 
with strange discrepancies in their orbits, 
which can have been caused by several 
factors. However, the most likely cause would 
be a new unknown planet. 
          Now, scientists at Caltech (Konstantin 
Batygin and Mike Brown) seem to have found 
evidences of a giant planet orbiting our sun, in 
an orbit whose period would last 
approximately of 15 thousand years. The 
article published by Batygin and Brown in the 
The Astronomical Journal [2], describes this 
new planet as being five to ten times more 
massive than the Earth, and having a 
diameter of two to four times the diameter of 
the Earth. The orbit of the new planet is 
gigantic, never coming closer to the Sun than 
30.5 billion kilometers.           
          The discovery of planets whose orbits 
go beyond Pluto is not new, because we know 
of the existence of Sedna, Haumea and 
Makemake (dwarf planets), and also Eris, 
which is more massive than Pluto. But all  

 
 
 
 
 
these planets have much less mass than the giant 
planet that was recently predicted by Batygin and 
Brown.                          
          In this article we show how massive planets 
like these can affect the human consciousnesses, 
when they approach the Sun, and pass close to 
Earth.   
 
2. Theory  
                       
          In a previous article we have shown that the 
mass of a material particle is composed by a real 
part and an imaginary part, both related to the 
gravitational mass of the particle [3], i.e.,  

(
{

)1
321

part
imaginary

g

part
real

g ikmm +

where  is coefficient related to the particle. The 
first term is therefore the real gravitational mass 
of the particle while the second is the imaginary 
gravitational mass of the particle. 

k

          It was shown that an imaginary body 
(containing imaginary mass only) is equivalent to 
a consciousness, in such way that imaginary 
particles would be equivalents to psychic particles 
and, therefore their masses (imaginary and 
psychic) would be equivalents. This lead to the 
conclusion that material particles have a psychic 
mass associated to its real mass. In a general way, 
it would be something similar to electric charges 
associated to material particles. Thus, similarly 
that  the electric charges interact each other 
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through electrical interaction, and the gravitational 
masses by means of gravitational interaction, also 
psychic masses interact each other through a 
specific interaction, which we call psychic 
interaction. 
          We have shown that the psychic interaction 
between two psychics masses  and 

generates a force, , whose expression is 
similar to the expression of the force between two 
gravitational masses(Newton’s law)[

1ψm

2ψm ψF

3], i.e., 

( )2ˆ
2

21 μψψ
ψ r

mm
GF −=

r

)

where  
( )

( ) ( ) (300 ikmikmm

mm

giimaginaryi

imaginaryg

===

==

χχ

ψ

Also it was shown in the mentioned paper that the 
superficial electric charge, , of a material 
particle (or consciousness) is related to its psychic 
mass, , by means the following expression: 

q

ψm
 

( )

( ) ( )44

4

0

0

imG

imGq imaginaryg

ψπε

πε

=

==

 
From this equation we can conclude that the 
psychic mass of material particles with electric 
charge is given by*

 

( )5
4 0

i
G

qm
πεψ −=

 

                                           
*         According to Eq. (3), we have: 

( ) ( ) ( ) ikmmmm iimaginaryiimaginaryg 00 χχψ ===

Then, Eq. (5) can be rewritten in the following form 
( ) iGqikmm i 00 4πεχψ −==  whence we 

obtain Gmqk i 00 4πεχ−= . It was also shown in 

reference [3] that in the case of electrons, 32−=k  

and (then electrons have 

positive psychic masses); in the case of protons 
 and 

21108.1 ×−== eχχ

17107.9 ×−== pχχ 32+=k  (then 

protons have negative psychic masses). These values 
are in agreement with the above expression of .  k
  

If 0<q  then qq −= . Thus, Eq.(5) gives  
  

( )6
4 0

i
G

q
m

πεψ +=

  
If 0>q then qq += . Then, Eq. (5) yields 
 

( )7
4 0

i
G

q
m

πεψ −=

 
On the other hand, the psychic mass of 
psychic particles (containing psychic mass 
only) is given by 
 

( )8imm =ψ  
 
where  a real mass.  m
          The electric charge of Earth’s is 

CqE 000,500−≅  [4], because the 
electrostatic potential near the surface of the 
Earth is about 100 V [5, 6]. Thus, according 
to Eq. (5) the Earth’s psychic mass is given 
by 

( )9108.5 15 im E ×+=ψ

                     Now consider the following 
situation: A massive planet X, with a negative 
electric charge†, , and individual psychic mass, Xq

( ) iqiGqm XXX
10

0 1016.14 ×+=+= πεψ , 

passes near the Earth (individual psychic mass, 
). In the planet Earth exists 

human consciousnesses with positive psychic 
mass, 

im E
15108.5 ×+=ψ

imm cEcE +=ψ , and  negative psychic mass, 

imm cEcE −=ψ , incorporated in human bodies‡. 
Therefore, the psychic force that the individual 
psychic mass of the planet X, , exerts on one Xmψ

                                           
† Superficial electric charge. 
‡ It was shown in a previous paper [7] that the 
cultivation of good-quality thoughts is highly 
beneficial to a person because increase the psychic 
mass of its consciousness. On the contrary, the 
cultivation of bad-quality thoughts makes human 
consciousness lose psychic mass. Thus, the psychic 
masses of the human consciousnesses can be positive 
or negative (by the frequent loss of psychic mass).   
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human consciousnesses with positive psychic 
mass,  is given by 
 

( ) ( )
( )( )
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where μ̂  is a versor oriented from the planet 
X to Earth.  
          The psychic force that the individual 
psychic mass of the planet X, , exerts on 
one 

Xmψ

human consciousnesses with negative 
psychic mass,  is given by 
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The psychic force that the individual psychic 
mass of the planet X, 

iqm XX
101016.1 ×+=ψ , exerts on the 

individual psychic mass of Earth, 
im E

15108.5 ×+=ψ , is expressed by 
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          A positive psychic mass imm cEcE +=ψ  
is maintained in the human body  
( iqm BB

101016.1 ×+=ψ ) by means of the 
contrary psychic forces between, , and 

, which is given by 
cEmψ

Bmψ
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where Bμ̂ is a versor oriented from the body to 
the human consciousness. 
          In the case of negative psychic mass 

imm cEcE −=ψ  it is maintained in the human body 

( iqm BB
101016.1 ×+=ψ ) by means of the 

contrary psychic forces between, , and , 
which is given by 

cEmψ Bmψ
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The psychic forces between a positive psychic 
mass imm cEcE +=ψ  and the individual psychic 

mass of Earth, , are given by im E
15108.5 ×+=ψ
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The psychic forces between a negative psychic 
mass imm cEcE −=ψ  and the individual psychic 

mass of Earth, , are given by im E
15108.5 ×+=ψ

( ) ( )

( )( )

( ) ( )16ˆ108.5

ˆ108.5

2
15

2

15

2&&

μ

μ

ψψ

ψψψψ

E

cE

E

cE

B

cEE

EmcEcEEm

r
m

G

r
imi

G

r

mm
GFF

×−=

=
−×+

−=

=−=−= −−

rr

The resultants upon the human consciousnesses 
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with positive psychic mass , and upon the 
human consciousnesses with negative psychic 
mass , are respectively, given by (See Fig.1) 

cER+

cER−

( )2010105 192
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then ( cEBmcE FR −− >> &ψψ )
rr

, (Eqs. (18) and (14)). 
When this occurs, the link between the human 
consciousnesses with negative psychic masses 
and the human bodies, in which they are 
incorporated into, will be broken§.  After, the 
mentioned consciousnesses will be sucked to 
the planet X, by means of the action of the 
force cER−

r
. Similarly, the human 

consciousnesses with negative psychic 
masses, which are not incorporated into 
human bodies on Earth, also they will be  
sucked to the planet X (See Fig.1).  
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 Note that, if  

       The removal of the consciousnesses with 
negative psychic masses means that all the 
evil will be removed from Earth because they 
are basically the cause of the evil on Earth. 
Under these new conditions, the 
consciousnesses with positive psychic masses, 
which will remain on Earth will live in peace, 
evolving with their good-quality thoughts. 
Stated thus, “the good shall inherit the earth”.  
         Finally, note that, according to Eqs. (19) 
and (20), the planet X should have negative 
electric charge  in the range Xq

CqC X
2819 1010 <<<< , in order to produce the 

phenomena above mentioned.            

 
( ) ( )

( )19102.1

105106.8

28

225211

C

rRGgRq EX

×≅

≅×−×<< −

then  gmRg cEcEcE <<= ++ /
r

.             This electric charge range is not exotic 
or unusual in the Universe, on the contrary, 
for example, it is known that the periastron 
rate of the double pulsar PSR J0737-3039A/B 
system allows inferring CQNS

19105×≅ . 
According to the perinigricon precession of 
the main sequence S2 star in Sgr A*, the 
electric charge carried by the compact object 
hosted in the Galactic Center may be as large 
as CQ 27104×≅•  [8]. 

          This shows that, under these conditions, the 
psychic accelerations are negligible when 
compared to Earth’s gravity acceleration.  
          The psychic force that the individual 
psychic mass of the planet X exerts on the 
individual psychic mass of Earth, is expressed by 

( EmXmF
ψψψ & )

r
 (Eq. (12)). By comparing the 

intensity of this force with the intensity of the 
gravitational force between Earth and the Sun,  
( NrmGm SES

222 104.3 ×≅− ), then we can easily 

see that ( )EmXmF
ψψψ &

r
 << 2

sES rmGm− , because it is 

expected that ( ) CGRqX
3324 108.61007.5 ×≅×<< − .  

          Considering that  (see 
Eq.(8)), and that, according to Eq. (5) we have 

imm cEcE ±=ψ

( )21
4 0

i
G

q
m cE

cE πε
ψ

ψ −=

 
          Therefore, we conclude that the Earth’s 
trajectory around the Sun will not be 
significatively disturbed by the psychic interaction 
between the planet X and Earth.                                                     On the other hand, note that if  

§ Obviously, this will cause the death of the person.  
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ψψψ &

r
 

                                                    Earth 
 
 

      μ  

            Fig. 1 –  Psychic Interaction among Planet X, Earth and Human Consciousnesses: 
(a) Human consciousnesses with negative psychic mass, incorporated to human bodies. 
(b) Human consciousnesses with negative psychic mass, not incorporated to human bodies. 
(c) Human consciousnesses with positive psychic mass, incorporated to human bodies. 
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Then, we can write that 

( )22
44 00 G

q

G

q
m cEcE

cE πεπε
ψψ =−=

where   is the electric charge related to  
(the psychic mass of the human consciousness).   

cEqψ cEmψ

          Starting from Eqs. (17), (18) and (22), we 
can easily show that  

( )23
4

1
2

0 R

qq
RRR XcE

cEcEcE
ψ

πε
=== +−

rr

          In practice, the maximum psychic force, 
, which is possible to exert on a 

consciousness, 

max
eF

placing it very near  to 
a powerful  generator of Van Der Graaf 

( )mr 1min ≈

( )( )( )CMVmrVCVq 3
00max 1010144 −≅=== πεπε , 

or   very   near   to   a   plate   of   a  big  capacitor  
with large electric charge 

( ) ( )( )( )CVdACVq r
33

00max 105001010100 −− ≅=== εεε
 is given by 

( )2410
4

1 7
2

min

max

0

max
cE

cE
e q

r
qq

F ψ
ψ

πε
≅=

Then, by dividing equations (23) and (24) member 
by member, we get 

( )2510 max
2

3max
2

min

max
e

X
e

X
cE F

R
q

F
R

r
q
q

R ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
≅⎟

⎠

⎞
⎜
⎝

⎛
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

Substitution of  into Eq. (25) 
yields 

mR 13103×≅

( )2610 max24
eXcE FqR −=

          The value of Xq  is correlated to the 
intensity of the psychic attraction force that links 
the human consciousness to the human body, 
which it is incorporated. In order to calculate the 
intensity of this force, we start from Eq. (4), 
which tells us that the superficial electric 
charge, , of a consciousness is related to its 
psychic mass, , by means of the following 
expression 

q

ψm

( )274 0 imGq ψπε=  
that can be rewritten as 

( )28
4 0

i
G

qm
πεψ −=

From this equation, we have derived the Eqs. (6) 
and (7). Equation (6) tells us that, if the electric 
charge associated to a psychic mass is negative, 
then the psychic mass is positive, and vice-versa. 

Equation (7) tells us that, if the electric charge 
associated to a psychic mass is positive, then the 
psychic mass is negative, and vice-versa.  
          The Human Consciousnesses are 
obviously, connected to the human bodies (more 
exactly connected to their Material Individual 
Consciousnesses**), which they are incorporated. 
This connection should be similar to an electrical 
umbilical cord, in order to transfer to the human 
bodies the commands sent by the Human 
Consciousnesses incorporated to the human 
bodies. Then, electric charges would be 
transferred from the Human Consciousnesses to 
the Material Individual Consciousnesses of the 
bodies, and vice-versa.  
          The transfer of negative electric charges 
from a Human Consciousness to a Material 
Individual Consciousnesses of a human body, 
would occur, for example, during the increasing 
of negative psychic mass of a consciousness, 
according to Eq. (7). Similarly, the transfer of 
negative electric charges from the Material 
Individual Consciousnesses of human bodies to 
the Human Consciousnesses, which they are 
incorporated, it would occur during the 
decreasing of negative psychic mass of the 
consciousnesses.  Obviously that there would 
have an electrostatic equilibrium between the 
Human Consciousness and the Material Individual 
Consciousness of the human body, in such way 
that the electric charge in the human 
consciousness, , and the electric charge 
transferred to the Material Individual 
Consciousness of the human body, , are 

symmetric and equals in modulus, i.e., 

cEqψ

bqψ
cEb qq ψψ −= . 

          In this context, the psychic force that links a 
human body (its Material Individual 
Consciousness) to a Human Consciousness†† with 
a negative psychic mass, , 

(

0<cEmψ

00 >⇒< cEcE qm ψψ ⇒ cEcE qq ψψ += ⇒ cEb qq ψψ −= ), 

                                           
** See about the consciousnesses of the materials in reference 
[9]. The Material Individual Consciousnesses are formed by 
the aggregation of psychic mass associated to the protons and 
the electrons of a body. The psychic masses of neutrons are 
null. The protons have negative psychic masses (positive 
electric charge) while the electrons have positive psychic 
mass (negative electric charge). Thus, the total electric charge 
associated to a Material Individual Consciousnesses is null.  
†† The Human Consciousness is the consciousness 
incorporated to the human body, which leaves the human 
body after its death. The Material Individual Consciousness 
is the consciousness which results from the aggregation of 
psychic mass of matter of the body. 
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can be expressed by means of the following 
equation   

( )( )
( )29

4
1

4
1

4
1

2

2

0
2

0

2
0

r
q

r

qq

r
qq

F

cEcEcE

bcE
link

ψψψ

ψψ

πεπε

πε

−=
−+

=

==

Similarly, the psychic force that links a 
human body (its Material Individual 
Consciousness) to a human consciousness with 
positive psychic mass, , 

(

0>cEmψ

00 <⇒> cEcE qm ψψ ⇒ cEcE qq ψψ −= ⇒ cEb qq ψψ += ),  

is given by   

( )( )
( )30

4
1

4
1

4
1

2

2

0
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r

qq

r
qq
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ψψ

πεπε

πε

−=
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=

==

Note that in both cases the expression of the 
psychic force that links the Human Consciousness 
to the body is the same. In this equation, the 
variable r  is the distance between the center of 
the human consciousness and the center of the 
Material Individual Consciousness of the human 
body (See Fig.2).    
          The value of r  reaches its minimum value 
when the Human Consciousness is inside the 
human body. Based on the dimensions of the 
human bodies, we can conclude that . 
Under these conditions, the force, , has it 
maximum value given by 

cmr 1min <<

linkF

( )31
4

1
2

min

2

0

max

r
q

F cE
link

ψ

πε
−=

          The necessary condition for a human 
consciousness, with negative psychic mass, be 
sucked by the planet X is that max

linkcE FR >−   

( cER− is given by Eq. (23). Thus, we can write that 

2
min

2

0
2

0 4
1

4
1

r
q

R

qq cEXcE ψψ

πεπε
−>

whence we obtain 

( )32
2

min
cEX q

r
Rq ψ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
>

          Equation (21) tells us that 
( ) iGqm cEcE 04πεψψ −= , then we can write that 

( )33
444 00

22

0 G

q

G

q

G

q
m cEcEcE

cE
πεπεπε
ψψψ

ψ ==
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ −
=

or 
( )344 0 cEcE mGq ψψ πε=
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(b) 
 
Fig.2 – The attraction force, linkF , that links the 
Human Consciousnesses to the human bodies. 
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 + 

00 >⇒< cEcE qm ψψ

cEcE qq ψψ +=

Material Individual 
Consciousness of the 

Human body 

Human Consciousness 
(with positive psychic mass)

Electrical  
Umbilical Cord 

Electrical  
Umbilical Cord 

cEb qq ψψ −=

cEcE qq ψψ −=

cEb qq ψψ +=

00 <⇒> cEcE qm ψψ

Material Individual 
Consciousness of the 

Human body 

 
 
          According to Eq. (3), if 1≅χ , then we can 
write that 

( )350 ikmm bib =ψ

and 

( ) ( )3600
2

0
2

0 bibibibib mkmkmkmm ≅===ψ

since 1≅k (See footnote of column 1, page 2).  
          In the particular case of Human 
Consciousnesses incorporated in human bodies on 
Earth (little-evolved consciousnesses, and 
therefore with low psychic masses), we can 
assume that 

( )37maxmax
bcE mq ψψ ≈
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By comparing Eqs. (34) (37) and (35), we get 

( )384

44

max
00

max
0

max
0

max

bi

bcEcE

mG

mGmGq

πε

πεπε ψψψ

=

=≈=

assuming that , then Eq. (38) gives kgm bi 200max
0 ≅

( )39101 8max Cq cE
−×≈ψ

By substuting this value into Eq.(32), and also 
; , we obtain mR 13103×= cmr 1min <<

( )401023CqX >>

Thus, if CqX
2510≅ , for example, Eq. (26) tells 

us that 
( )4110 max

ecE FR ≅
This means that the intensity of the psychic 
force,  , exerted by the planet X in the 
consciousnesses over the Earth, will be about 10 
times higher than maximum psychic force, , 
which is possible to exert on a consciousness, 

cER

max
eF

placing it very near to a powerful  generator of 
Van Der Graaf, or very near to a plate of a big 
capacitor with large electric charge. 

 
 
 
 

 
 

(a) 
 
 
 
 

 
 
 

 
(b) 

 
Fig.3 – Schematic Diagram of the Action of the
forces R-cE and R+cE. (a) Suction of the
consciousness with negative psychic mass. (b)
Compression of the consciousness with positive
psychic mass, on the Earth’s consciousness. 

Note that in spite of the intensity of the force 
cER , the maximum acceleration that it will 

produce upon the consciousnesses over the 
Earth will be very smaller than the local 
gravity acceleration, gr , (see Eq. (19)).  
          While the psychic force cER−

r
 sucks 

from  the Earth the consciousnesses with 
negative psychic mass, simultaneously the 
psychic force cER+

r
 compresses  against Earth 

the Human Consciousnesses with positive 
psychic mass (See Fig.3).  However, these 
consciousnesses do not leave the bodies 
which are incorporated (See Fig.3 (b)) 
because they can not penetrate in the Earth’s 
consciousness [9]). 
          Now, we will show that, when Human 
consciousnesses leave abruptly  the human 
bodies they (the Human bodies) can become 
imaginary bodies (psychic bodies), and 
consequently they disappears from the real 
Universe.  
          When a human being dies its vital energy, 
correspondent to jouleskcalEhb

7101.12500 ×≅≅ , 
is radiated from its body‡‡. Obviously, this 
amount of energy (equivalent to 3kg of TNT) 
should be radiated in a spectrum of extra-low 
frequencies (possibly the lower frequencies 
that the human body can emit). On the 
contrary, the emission of this energy would 
produce destruction in the local.                

 
 

cER−  

cER+  

Earth 

Earth 

Earth’s consciousness 

Earth’s consciousness 

Human consciousness 
(with negative psychic mass) 

Human body 

           

          Delta waves are the slowest recorded 
brain waves in human beings. They were 
recently defined as having a frequency 
between 0.01 – 4 Hz [10]. Spontaneous slow 
fluctuations (0.1–1 Hz) and infra-slow 
fluctuations (0.01–0.1 Hz) are ubiquitous in 
brain dynamics. In electrophysiological 
recordings, these fluctuations have been 
observed both in single-unit and multiunit 
firing rates [11, 12, 13, 14, and 15].  
Assuming that the lower frequencies of delta 
radiation correspond to the lower frequencies 
of radiation that a human body can emit, and 
that, based on the experimental observations, 
these frequencies should be of the order of 
0.001Hz, then we can infer that the spectrum 
                                           
‡‡ The liberation of this postmortem energy is a 
phenomenon known for centuries. 
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of emission of the  energy  should have 
frequencies very close to 0.001Hz. It is easy 
to show that human bodies practically do not 
absorb radiations with this frequency. 
Consider for example, the following equation 
of the Electrodynamics [

hbE

16], which gives the 
length δ  necessary to totally absorb a 
radiation with frequency , through a body 
with electrical conductivity 

f
σ , magnetic 

permeabilityμ , and electrical permittivity ε , i.e., 
 

( ) ( )4212125 2
2
1 ⎟

⎠
⎞⎜

⎝
⎛ −+= επσεμπδ ff

 
For human bodies we have that 0εε ≅ , 0μμ ≅ . 
The electrical conductivity of the human bodies is 
very close to the electrical conductivity of the sea 
water (5S/m). By substitution of these values, and 

, into equation above we obtain Hzf 001.0≅
m000,35≅δ , which shows that human bodies 

practically do not absorb energy of the radiations 
with .  Hzf 001.0≅
          When the consciousness of a human being 
is removed abruptly, as previously mentioned (for 
example in the case of planet X), the energy  
should be radiated in a very short time interval. 
This situation is similar to the case, when by 
collision with another particle or atom the valence 
electron is raised to an excited state, and it 
remains there for a period (mean life) 

 before jumping down to a lower 
level with emission of a photon. The emission 
occurs during a time interval of the order of 

hbE

st 8106.1 −×≅Δ

tΔ . 
In the case of the consciousness removed 
abruptly, the energy  should then remain,  
after the consciousness be removed, for a similar 
period    before to be emitted, in a 
time interval of the order of . Consequently, 
we can write that the power of the radiation 
emitted from the human body is 

hbE

st 810−≅Δ
tΔ

wattssjoulesPX
1587 101.110101.1 ×≅×= − , 

and the radiation density, is given by 
214 /107 mwattsAPD humanbodyXX ×≅= §§. Under 

                                           
§§ Note that, if the energy is radiated during 1 

second, then , and the 
decreasing in the gravitational mass of the human body 
becomes negligible.  

gE
27 /10 mwattsD X ≅

these conditions, the gravitational mass of the 
human body is strongly reduced, according to 
the following equation [3]: 
 

( )431.0

1
4
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2

hbi

hbi
hb

Xhbhb
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m

m
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D
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⎥
⎥
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⎢
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⎡
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where  is the 
magnetic  permeability of the human body; 

mHhb /104 7
0

−×=≅ πμμ

mShb /5≅σ  is its electrical conductivity, and 
is its density.  3/1010 mkghb ≅ρ

          Note that 1.00 −≅= hbighbhb mmχ  is 
inside the range 156.0156.0 +<<− χ , which 
is the critical range in which the particles 
become imaginaries, i.e., they make a 
transition to the imaginary spacetime [3]. 
Consequently, we can conclude that, in the 
above condition (Eq. (43)), a human body 
becomes imaginary, leaving the real 
Universe. On the other hand, due to its 
negative psychic mass hbighbhb mmm 01.0−≅≡ψ , 
it will also be sucked to the planet X, 
similarly to the Human consciousnesses with 
negative psychic masses. 
          It is important to note that, when these 
psychic bodies will approach sufficiently of the 
planet X all they will be definitively destroyed, by 
the fragmentation caused by the difference of 
acceleration inside them, due to the psychic field 
from the planet X, (Tidal force. See Fig. 4). Under 
these circumstances, the energy psychic, 
concentrated inside these psychic bodies, will 
dispersed in the Universe. 
 

 

 
Fig. 4 – Destruction of the psychic bodies
sucked to the planet X, when they are close 
to the planet X (psychic Roche limit). 

 

X 
Psychic body  
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A new type of device for controlling gravity is here proposed. This is a quantum device because results 
from the behaviour of the matter and energy at subatomic length scale (10 m). -20 From the technical point of 
view this device is easy to build, and can be used to develop several devices for controlling gravity.  

 
           Key words:  Gravitation, Gravitational Mass, Inertial Mass, Gravity, Quantum Device. 
 
  
 Introduction    
           Some years ago I wrote a paper [1] 
where a correlation between gravitational 
mass and inertial mass was obtained. In the 
paper I pointed out that the relationship 
between gravitational mass, , and rest 
inertial mass, , is given by  
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is the 
matter density ( )3mkg  and c  is the speed of 
light.  
          Also it was shown that, if the weight of a 
particle in a side of a lamina is gmP g

rr
=  ( gr  

perpendicular to the lamina) then the weight of the 
same particle, in the other side of the lamina is   

, wheregmP g
rr

χ=′ l
i

l
g mm 0=χ  (  and   

are respectively, the gravitational mass and the 
inertial mass of the lamina). Only when

l
gm l

im 0

1=χ ,  
 

 
the weight is equal in both sides of the 
lamina. The lamina works as a Gravity 
Controller. Since ( ) ( )gmgmPP gg χχχ ===′ , 
we can consider that 
               gg mm χ=′  or that gg χ=′               
          In the last years, based on these concepts, I 
have proposed some types of devices for 
controlling gravity. Here, I describe a device, 
which acts controlling the electric field in the 
Matter at subatomic level ( )mx 2010−≅Δ . This 
Quantum Controller of Gravity is easy to build 
and can be used in order to test the correlation 
between gravitational mass and inertial mass 
previously mentioned. 

 
2. The Device 
 
          Consider a spherical capacitor, as shown in 
Fig.1. The external radius of the inner spherical 
shell is , and the internal radius of the outer 
spherical shell is . Between the inner shell and 
the outer shell there is a dielectric with electric 
permittivity

ar

br

0εεε r= . The inner shell works as an 
inductor, in such way that, when it is charged with 
an electric charge q+ , and the outer shell is 
connected to the ground, then the outer shell 
acquires a electric charge , which is uniformly 
distributed at the external surface of the outer 
shell, while the electric charge  is uniformly 
distributed at the external surface of the inner 
shell (See Halliday, D. and Resnick, R., Physics, 
Vol. II, Chapter 28 (Gauss law), Paragraph 28.4).  

q−

q+
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 Fig.1 – Spherical Capacitor - A Device for
Controlling Gravity developed starting from a
Spherical Capacitor. 
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          Under these conditions, the electric field 
between the shells is given by the vectorial sum of 
the electric fields aE

r
and bE

r
, respectively 

produced by the inner shell and the outer shell. 
Since they have the same direction in this region, 
then one can easily show that the resultant 
intensity of the electric field for ba rrr <<  is 

2
04 rqEEE rbaR επε=+= .  In the nucleus of the 

capacitor and out of it, the resultant electric field 
is null because aE

r
and bE

r
have opposite directions 

(See Fig. 2(a)).  
          Note that the electrostatic force, , between 

and  will move the negative electric 
charges in the direction of the positive electric 
charges. This causes a displacement, , of the 
electric field,

F
r

q− q+

xΔ

bE
r

, into the outer shell (See Fig. 2 
(b)). Thus, in the region with thickness xΔ  the 
intensity of the electric field is not null but equal 
to .  bE
          The negative electric charges are 
accelerated with an acceleration, a , in the 
direction of the positive charges, in such way that 
they acquire a velocity, given by 

r

xav Δ= 2  
(drift velocity).   
          The drift velocity is given by [2] 

( )2
22

nSe
XRV

nSe
ZV

nSe
iv C+

===

where  is the positive potential applied on the 
inner shell (See Fig. 1); 

V
fCX C π21=  is the 

capacitive reactance; is the frequency; f
( )abba rrrrC −= πε4  is the capacitance of the 

spherical capacitor; R  is the total electrical 
resistance of the external shell, given 
by ( ) 10RSzR +Δ= σ , where Sz σΔ  is the 
electrical resistance of   the   shell  (   is  
its  thickness; 

mmz 5=Δ
σ  is its conductivity and is its 

surface area), and   is  a 10gigaohms resistor. 
Since 

S
10R
SzR σΔ>>10 , we can write that 

.  Ω×=≅ 10
10 101RR

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(a) 

 
 
 
                                                            
 
 
 
 
 
 
 
 
 
 
 

(b) 
 

 Fig.2 - The displacement, xΔ , of the electric 
field, bE

r
, into the outer shell. Thus, in the region 

with thickness xΔ  the intensity of the electric field 
is not null but equal to bE . 
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          If the shells are made with Aluminum, with 
the following characteristics:  , 3.2700 −= mkgρ

kmolkgA /27= , 328
0 106 −×≅= mANn ρ (  is the 

Avogadro’s number ), and 

; ;

0N
126

0 1002.6 −×= kmolN

mra 1.0= mrb 105.0= ( ) 22 152.04 mzrS b ≅Δ+= π ;

mrr ab
3105 −×=− , then ( )ohmsfXR C

8108.6 ×=>> ,  
( )1Hzf > , and Eq. (2) can be rewritten in the 
following form: 

( )3108.6 2010 V
nSe

RV
nSe
iv −×=≅=

       The maximum size of an electron has 
been estimated by several authors [3, 4, 5]. 
The conclusion is that the electron must have 
a physical radius smaller than 10-22 m*.       
          Assuming that, under the action of the 
force (produced by a pulsed voltage 
waveform,V ), the electrons would fluctuate 
about their initial positions with the amplitude 
of 

F
r

mx 2010−1×≅Δ (See Fig.3), then we get  

( )4294.022
Vv

x
a

xt ≅
Δ

=
Δ

=Δ

However, we have that tTf Δ=Δ= 211 . 
Thus, we get 

( )57.1 Vf =  
          Now consider Eq. (1). The 
instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s 
equations and has the following expression  
 

( )62
2
12

2
1 HEW με +=

 
where tEE m ωsin= and tHH ωsin=  are 
the instantaneous values of the electric field 
and the magnetic field respectively. 
          It is known that HB μ= , rkBE ω=  
[6] and 

( )
( )7

11
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++

===

ωεσ
μεκ

ω

rrr

c
dt
dzv

 
where    is     the    real part of the 
propagation vector k

rk
r

 (also called phase 
                                           
* Inside of the matter.   

constant); ir ikkkk +==
r

 ; ε , μ and σ,    are 

the electromagnetic characteristics of the 
medium in which the incident (or emitted) 
radiation is propagating ( 0εεε r= ; 

  ; mF /10854.8 12
0

−×=ε 0μμμ r=  where 
). It is known that for free-

space 
m/H7

0 104 −×= πμ
0=σ and 1== rr με . Then Eq. (7) 

gives 
cv =  

From Eq. (7), we see that the index of 
refraction  vcnr =   is given by 
 

( ) ( )811
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn
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Fig.3 - Controlling the Electric Field in the Matter 
at subatomic level ( )mx 2010 −≅Δ . 
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 Equation (7) shows that vr =κω . Thus, 

vkBE r == ω , i.e.,  
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HvvBE μ==  
 
Then, Eq. (6) can be rewritten in the 
following form: 
 

( ) ( )92
2
122

2
1 HHvW μμμε +=

 
For ωεσ << , Eq. (7) reduces to 
 

rr

cv
με

=

Then, Eq. (9) gives 
 

22
2
12

2

2
1 HHHcW

rr

μμμμ
με

ε =+⎥
⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=  

 
This equation can be rewritten in the following 
forms: 

( )10
2

μ
BW =

 or 
( )112EW ε=

 
For ωεσ >> , Eq. (7) gives 
 

( )122
μσ
ω

=v

 
Then, from Eq. (9) we get 
 

( )13

2

2
2
1

2
2
122

2
12

2
1

H

HHHHW

μ

μμ
σ
ωεμμμ

μσ
ωε

≅

≅+⎟
⎠
⎞

⎜
⎝
⎛=+⎥

⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

 
Since HvvBE μ== , we can rewrite (13) in 
the following forms: 
 

( )14
2

2

μ
BW ≅

  or 
 

( )15
4

2EW ⎟
⎠
⎞

⎜
⎝
⎛≅

ω
σ

   
        Substitution of Eq. (15) into Eq. (2), gives 
 

( )16

110758.1121

1
256

121

1
44

121

0
4

32

3
27

0
4

32

3

23
0

02

43

2

i
r

i
r

ig

mE
f

mE
fc

mE
fc

m

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×+−=

=
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠

⎞
⎜
⎝

⎛
+−=

=
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−=

−

ρ
σμ

ρ
σμ

π
μ

ρπ
σμ

 
     Using this equation we can then calculate the 
gravitational mass, , of the region with 

thickness 
( )xgm Δ

xΔ , in the outer shell. We have already 
seen that the electric field in this region is bE

r
, 

whose intensity is given by ( )24 zrqE bb Δ+= πε . 
Thus, we can write that 
 

( )17
44 22

bb
b r

CV
r

qE
πεπε

=≅

 
where ( )abba rrrrC −= πε4  is the capacitance 
of the spherical capacitor; V  is the potential 
applied on the inner shell (See Fig. 1 and 3). Thus, 
Eq. (17) can be rewritten as follows 
 

( ) ( )18109.1 2V
rrr

VrE
abb

a
b ×≅

−
=

 
Substitution of , , 3.2700 −= mkgρ mS /105.3 7×=σ

1≅rμ  (Aluminum) and  
into Eq. (16) yields 

VEE b
2109.1 ×≅=

 

( ) ( ) ( )191103.1121 03

42

xixg m
f

Vm Δ

−

Δ
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−

×
+−=  

          Equation (5) shows that there is a 
correlation between V  and  to be obeyed, 
i.e., 

f
Vf 7.1= . By substituting this expression 

into Eq. (19), we get 
 

( )

( )
[ ]{ } ( )2011064.2121 3

0

−×+−== −

Δ

Δ V
m
m

xi

xgχ
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For ( )HzVfVoltsV 607.129.35 === †, Eq. 
(20) gives 

( )

( )
( )2191.0

0

≅=
Δ

Δ

xi

xg

m
m

χ  

 
For ( )HzVfVoltsV 7657.1450 === , Eq. 
(20) gives 

( )

( )
( )2204.0

0

≅=
Δ

Δ

xi

xg

m
m

χ  

 
For ( )HzVfVoltsV 20407.11200 === , Eq. 
(20) gives 

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  V   f 
 
 
 
 
 
Fig.4 – The shell with thickness xΔ  works as a 
Quantum Controller of Gravity. 

Δx

g 

1

2

( )

( )
( )231.1

0

−≅=
Δ

Δ

xi

xg

m
m

χ  

In this last case, the weight of the shell with 
thickness  will bexΔ ( )gmP xix

rr
ΔΔ −≅ 01.1 ; the 

sign (-) shows that it becomes repulsive in respect 
to Earth’s gravity. Besides this it is also 
intensified 1.1 times in respect to its initial value.  
          It was shown that, if the weight of a particle 
in a side of a lamina is  (  perpendicular 
to the lamina) then the weight of the same 
particle, in the other side of the lamina is   

, where

gmP g
rr

= gr

gmP g
rr

χ=′ l
i

l
g mm 0=χ  (  and   

are respectively, the gravitational mass and the 
inertial mass of the lamina) [

l
gm l

im 0

1]. Only 
when 1=χ , the weight is equal in both sides 
of the lamina. The lamina works as a Gravity 
Controller. Since ( ) ( )gmgmPP gg χχχ ===′ , 
we can consider that  
 
               gg mm χ=′  or that gg χ=′               
 
          Now consider the Spherical Capacitor 
previously mentioned. If the gravity below the 
capacitor is g , then above the first hemispherical 
shell with thickness (See Fig.4) it will 
become

xΔ
gχ , and above the second hemispherical 

shell with thickness , the gravity will be .   xΔ g2χ
 
 
 

                                           
† Note that the frequency must be greater than 1Hz 
(See text above Eq. (3)).  

f

χg 

χ 2g 

χ   +
  - 
 

Pulsed

10 G  Ω

 
 
          Since the voltage V  is correlated to the 
frequency  by means of the expression f

Vf 7.1=  (Eq. (5)), then it is necessary to put 
a synchronizer before the pulse generator (See 
Fig.5), in order to synchronize V with f .Thus, 
when we increase the voltage, the frequency 
is simultaneously increased at the same 
proportion, according to Eq. (5). 
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Fig.4 – Experimental Set-up using a Quantum Controller of Gravity (QCG). 
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Fig.1 – A Quantum Controller of Gravity 
transformed into a Spacecraft.  

Δx

χ

10 GΩ  

χ mg = χ mi0 

VThruster 

        Consider the Quantum Controller of
Gravity (QCG) shown in Fig. 4 of reference [1]. 
Here, Fig.1 shows it transformed into a
spacecraft. It was shown that in the region
hatched in red on Fig.1 we have gg mm χ=′  , 
where χ  is given by 

( )

( )
[ ]{ } ( )111064.2121 3

0

−×+−== −

Δ

Δ V
m
m

xi

xgχ

          Thus, the gravitational mass of the 
spacecraft becomes  0igg mmm χχ ==′ , where 

0im  is its inertial mass.    
          Equation (6) of reference [2] shows that 
the spacecraft will acquires an acceleration ar , 
given by 

( )211
2
3

2

2

0

2
3

2

2

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

′
=

c
v

m
F

c
v

m
F

a
i

i

g

i

χ

rr
r
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where iF′ is the thrust produced by the thruster 
of the spacecraft (See Fig.1).  In the non-
relativistic case ( cv<< ), Eq. (2) reduces to 

( )3
0i

i

m
F

a
χ

r
r
≅

Equation (1) shows that for voltsV 428.473= , 
we obtain 4101 −×≅χ . Then, if the inertial 
mass of the spacecraft is kgmi 000,100 = , we 
get  

( )4iFa
rr

≅

Therefore, if NFi 000,10≅
r

(The thrust of the 

F-22 Raptor reaches 160,000N) then the 
spacecraft will acquires an acceleration  
 

( )5.000,10 2−≅ smar

 

This  means that at one second the velocity of 
the spacecraft will be about 36,000km/h (Earth’s
circumference at the equator has about
40,000km).  
          The total energy of the spacecraft, 
according to Eq. (7) of reference [2], is given by  

( )6
11 22

2
0

22

2

cv

cm

cv

cm
E ig

g
−

=
−

=
χ

and consequently, its kinetic energy, in the non-
relativistic case, is expressed by 
 

( )72
02

1 vmK iχ≅
 
which is equivalent to  

( )82
02

1
eqi vmK≅

where 
( )9χvveq =
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Therefore, for 410−=χ and hkmv /000,36= , 
the equivalent velocity of the spacecraft is only 

( )10/360 hkmveq =
This means that, despite the enormous velocity
of the Gravitational Spacecraft
( hkmv /000,36= ), its surface temperature –
due to the friction with the atmospheric air, does
not increase significantly, because it becomes
equivalent to the surface temperature of a
conventional spacecraft, flying in atmospheric
air, with only 360km/h. 
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The Gravitational Motor is a type of motor which converts Gravitational Energy directly into Rotational Kinetic 
Energy. Its fuel is therefore the Gravitational Energy (no needs gasoline, oil, etc). An example of Gravitational 
Motor is the turbines of the hydroelectric plants. However, they are not mobile i.e., they cannot be transported 
from one place to another as the combustion motors or the electric motors. Mobiles Gravitational Motor can be 
developed starting from the devices of gravity control, such as the Quantum Controller of Gravity (QCG) [1]. 
The form of the QCG originally proposed is spherical. Here, it is described a Gravitational Motor which uses a 
QCG with spherical cylindrical form. This Gravitational Motor can have very-high power, and it can be used in 
order to generate electrical energy at large scale or traction to move cars, ships, tankers, aircraft carrier, trains, 
etc.  
  

           Key words:  Gravitation, Gravity, Gravitational Energy, Gravitational Motor, Quantum Controller of Gravity. 
 
 1. Introduction    
          In the last years I have proposed several 
types of Gravitational Motors based on some 
devices of gravity control* [2, 3, 4]. Here, I 
describe a Gravitational Motor which uses a 
new gravity control device: the Quantum 
Controller of Gravity (QCG) with spherical 
cylindrical form. The spherical cylinder, also 
called spherinder, is constructed as shown in 
Fig 1.  

 
 
  
 
 
 
 
 
 
 
 

Fig.1- The spherical cylinder. 
 
 

 
          According to theory of the QCG, if the 
gravity below the QCG is g  then above the  
 

                                           
*  
 BR Patent number: PI0805046-5, 2008. 

 
QCG becomes  (See Fig.2), where g2χ χ  is 
the factor defined by the correlation 

( ) ( )xixg mm ΔΔ 0  between the gravitational mass 
 and the inertial mass at rest, , of 

the region with thickness , in the outer shell of 
the QCG.  

( )xgm Δ ( )xim Δ0

xΔ

 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  V   f 
 
 
 
 
 
Fig.2 – The shell with thickness xΔ  works as a 
Quantum Controller of Gravity [1] 
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         Now consider the Schematic Diagram of 
a Gravitational Motor using QCG with 
spherical cylindrical form, shown in Fig.3.                       
By increasing the gravity acceleration above 
the QCG it is possible to move a fluid through 
a turbine and consequently to produce 
rotational kinetic energy (See Fig.3). It will be 
shown that this Gravitational Motor can be 
designed for have any power in the range of 
0-200,000 HP. Thus, it can be used in order to 
generate electrical energy at large scale or 
traction to move cars, ships, tankers, aircraft 
carrier, trains, etc.  

  
2. The Power of the Gravitational Motor   
    Using a QCG 
 
          Since the gravity acceleration upon the 
liquid inside the Gravitational Motor (See 
Fig.3) is by  then the velocity v  of 

the liquid is given by 

ga 2χ=

gh2ahv 22 χ== . 
Therefore, the liquid acquires a kinetic energy 

2
2
1 mvK =  , where m  is the inertial mass of 

the liquid. Thus, we can write that the power 
P  transported by the liquid is  
 

( )12
2
12

2
1 Qvv

t
m

t
KP ρ=⎟

⎠
⎞

⎜
⎝
⎛
Δ

=
Δ

=

 
where ρ  ( )3/ mkg  is the density of the liquid 
and Q ( )sm /3  is the volumetric flow rate, 
which is expressed by , where AvQ = A  is 
the area of the cross-section, given by xLA =  
(See Fig 3 (b)). Thus, Eq. (1) can be rewritten 
as follows 
 

( ) ( )22 2
3

2
3

33
2
12

2
1 hgxLAvQvP χρρρ ===

 
The power of the Gravitational Motor, , 
depends on the performance of the motor i.e., 

motorP

PPmotor η= , where η is the performance ratio. 
Thus, we can write that 
 

( ) ( )32 2
3

2
3

3 hgxLPmotor χηρ=
 

Assuming that 8.0=η ;  
(water 

3/1000 mkg=ρ
† ); mx 10.0=  ( mx 10.0==φ ; d = 2x 

= 0.20m); mL 60.0= ; 11=χ ;  
and 

2/8.9 smg =
mh 10.0=  ( )mlmH 26.0;61.0 == , then 

Eq. (3) yields 
 

( )411734.654,87 HPwattsPmotor ≅=
 
Note that this power is of the order of the 
power of most motors of the cars. 
          By increasing only the dimensions of 
this Gravitational Motor, for example,  if 

mx 20.0=  ( mx 20.0==φ ; d = 2x = 0.40m); 
mL 00.1= ; mh 20.0= ( )mlmH 51.0;21.1 == , 

the power of the motor becomes  
 

( )5108,10.413,826 HPwattsPmotor ≅=
 
In practice, the increasing of the dimensions 
of this motor is obviously limited. However, 
possibly they can be increased up to the 
following values: mx 60.0=  ( mx 60.0==φ ; 
d = 2x = 1.20m); mL 5= ;  mh 60.0=  
( )mlmH 51.1;61.3 == .Then, making 5.14=χ , 
we conclude that the power of this 
Gravitational Motor can reach the following 
value: 
 

( )6000,200105.1 8 HPwattsPmotor ≅×=
  
This power can be used to move tankers, 
aircraft carrier, trains, etc.  
  
 
 
 
 
 
  
 
 
 
                                           
† Others liquids can also be used. Liquids with 
high-density (Bromo, ; Mercury 

, etc.) can be used in specific 
cases.  

3/119,3 mkg=ρ
3/13,534 mkg=ρ
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                         Fig.3 – Schematic Diagram of a Gravitational Motor using a Quantum Controller of Gravity (QCG)  
                                     with spherical cylindrical form.  
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The Gravelectric Generator
Conversion of Gravitational Energy directly into Electrical Energy 
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The electrical current arises in a conductor when an outside force acts upon the free electrons of the 
conductor. This force is called, in a generic way, of electromotive force (EMF). Usually, it has electrical 
nature. Here, we show that it can have gravitational nature (Gravitational Electromotive Force). This fact led 
us to propose an unprecedented system to convert Gravitational Energy directly into Electrical Energy. This 
system, here called of Gravelectric Generator, can have individual outputs powers of several tens of kW or 
more. It is easy to be built, and can easily be transported from one place to another, on the contrary of the 
hydroelectric plants, which convert Gravitational Energy into Hydroelectric energy.   

 
         Key words: Gravitational Electromotive Force, Gravitational Energy, Electrical Energy, Generation of Electrical Energy. 
            
1. Introduction 
          The research for generate Gravitational 
Electromotive Force (Gravelectric Effect) began 
with Faraday [1]. He had a strong conviction that 
there was a correlation between gravity and 
electricity, and carried out several experiments 
trying to detect this Gravelectric Effect 
experimentally. Although he had failed several 
times, he was still convinced that gravity must be 
related to electricity. Faraday felt he was on the 
brink of an extremely important discovery. His 
Diary on August 25, 1849 shows his enthusiastic 
expectations: 
“It was almost with a feeling of awe that I went to 
work, for if the hope should prove well founded, how 
great and mighty and sublime in its hitherto 
unchangeable character is the force I am trying to 
deal with, and how large may be the new domain of 
knowledge that may be opened up to the mind of 
man.”
           Here we show how to generate 
Gravitational Electromotive Force, converting 
Gravitational Energy directly into electricity. 
This theoretical discovery is very important 
because leads to the possibility to build the 
Gravelectric Generator, which can have 
individual outputs powers of several tens of kW.  
 
2. Theory 
          In a previous paper, we have proposed a 
system to convert Gravitational Energy directly 
into Electrical Energy [2]. This system uses 
Gravity Control Cells (GCCs). These GCCs can 
be replaced by the recently discovered Quantum 
Controllers of Gravity (QCGs) [3], which can 
produce similar effect. In this paper, we propose 
a simplification for this system, without using 
GCCs or QCGs.    
        Under these conditions, the system shown 
in the previously mentioned paper reduces to a 
coil with iron core. Through the coil passes a 
electrical current , with frequency . Thus,  i f

 
there is a magnetic field  through the iron core. If 
the system is subject to a gravity acceleration  
(See Fig.1), then the gravitational forces acting 
on electrons

g

( )eF , protons ( )pF  and neutrons 

( )pF  of the Iron core, are respectively expressed 

by the following relations [4] 
( )10gmamF eBeegee = = χ
( )20 gmamF pBppgpp χ==

( )30 gmamF nBnngnn χ==

gem ,  and  are respectively the 
gravitational masses of the electrons, protons and 
neutrons; ,  and  are respectively the 
inertial masses at rest of the electrons, protons 
and neutrons. 

gpm gnm

0em 0em 0em

 

 
 
 
 
                             
                                            Iron core 
 
 
 
                                           
Fig. 1 – An iron core of a coil subjected to a 
gravity acceleration gr  and magnetic field B

r

with frequency f .  

gr  

B
r

 

  
 
 
The expressions    of     the   correlation  
factors Beχ , Bpχ  and Bnχ   are deduced in the 
previously mentioned paper, and are given by 

( )41
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         According to the free-electron model, 
the electric current is an electrons gas 
propagating through the conductor (free 
electrons Fermi gas). If the conductor is 
made of Iron, then the free-electrons density 
is 328 /104.8 melectronsVN ×≅  *.  
          The theory tells us that the total energy of 
the electrons gas is given by 53 FNE , where 

eFF mkE 222h= ; ( )3123 VNkF π= (The Fermi sphere). 
Consequently, the electrons gas is subjected to a 
pressure ( )( ) VNEdVdEN FF 5253 =− . This 
gives a pressure of about 37GPa †. This 
enormous pressure puts the free-electrons very 
close among them, in such way that if there are 

 inside , then we can 
conclude that the each electron occupies a 
volume: . Assuming

electrons28104.8 × 31m

329102.1 mVe
−×= 3

3
4

ee rV π= , 
for the electron’s volume, then we get  

( )7104.1 10 mre
−×≅

          It is known that the electron size depends 
of the place where the electron is, and that it can 
vary from the Planck length 

(m3510− m
planck cGl 353 10~ −= h ) up to , 

which is the value of the spatial extent of the 
electron wavefunction, , in the free electrons 
Fermi gas (the electron size in the Fermi gas is 

). The value of can be obtained 
from the Uncertainty Principle for position and 

m1010−

xΔ

erx 2≡Δ xΔ

                                           
*

ironiron ANVN ρ0= ,; kmoleatomsN /1002.6 26
0 ×=   

 is the Avogadro’s number; ironρ  is the matter density of 

the Iron (7,800 kg/m3) and  is the molar mass of the 
Iron ( 55.845kg/kmole). 

ironA

† The artificial production of diamond was first achieved by 
H.T Hall in 1955. He used a press capable of producing 
pressures above 10 GPa and temperatures above 2,000 °C 
[5]. Today, there are several methods to produce synthetic 
diamond. The more widely utilized method uses high 
pressure and high temperature (HPHT) of the order of 
10 GPa and 2500°C during many hours in order to produce 
a single diamond. 
  

momentum: ΔxΔp ≳ , making h eevmp =Δ , 

where  is the group velocity of the electrons, 
which is given by 

ev

eFe mkv h= . Then, the 
result is 

          Δx≳ 
( )

( )8
3

11
3
1

2 VNkvm Fee π
==

h  

          In the case of Iron, 
( 328 /104.8 melectronsVN ×≅ ), Eq.(8) gives                    

                       
2
xre

Δ
= ≳ ( )9101 10 m−×  

Comparing with the value given by Eq. (7), we 
can conclude that  is a highly 
plausible value for the electrons radii, when the 
electrons are inside the mentioned free electrons 
Fermi gas.  On the other hand, the radius of 
protons inside the atoms (nuclei) is 

mre
10104.1 −×≅

mrp
15102.1 −×= , pn rr ≅ . Then, considering these 

values and assuming , we obtain 
from Eqs. (4) (5) and (6) the following expressions:  

mre
10104.1 −×≅

( )1011046.1121 2

4
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where is the rms intensity of the magnetic 
field through the iron core and is its oscillating 
frequency. Note that 

rmsB
f

Bnχ  and Bpχ are negligible 

in respect to Beχ . 
          It is known that, in some materials, called 
conductors, the free electrons are so loosely held 
by the atom and so close to the neighboring 
atoms that they tend to drift randomly from one 
atom to its neighboring atoms. This means that 
the electrons move in all directions by the same 
amount. However, if some outside force acts 
upon the free electrons their movement becomes 
not random, and they move from atom to atom at 
the same direction of the applied force. This flow 
of electrons (their electric charge) through the 
conductor produces the electrical current, which 
is defined as a flow of electric charge through a 
medium [6]. This charge is typically carried by 
moving electrons in a conductor, but it can also 
be carried by ions in an electrolyte, or by both 
ions and electrons in a plasma [7].   
          Thus, the electrical current arises in a 
conductor when an outside force acts upon its 
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)

free electrons. This force is called, in a generic 
way, of electromotive force (EMF). Usually, it is 
of electrical nature ( eEFe = . However, if the 
nature of the electromotive force is gravitational 
( )gmF gee =  then, as the corresponding force of 

electrical nature is , we can write that eEFe =
( )12eEgmge =

According to Eq. (1) we can rewrite Eq. (12) as 
follows  

( )130 eEgmeBe =χ
Now consider a wire with length l ; cross-section 
area  and electrical conductivity S σ . When a 
voltage  is applied on its ends, the electrical 
current through the wire is . Electrodynamics 
tell us that the electric field,

V
i

E , through the wire 
is uniform, and correlated with V and  by 
means of the following expression [

l
8] 

( )14∫ == ElldEV
rr

Since the current i  and the area  are 
constants, then the current density 

S
J
r

 is also 
constant. Therefore, it follows that 

( ) ( )15.∫ === SlVESSdJi σσ
rr

By substitution of E , given by Eq.(14), into 
Eq.(13) yields 

( ) ( )160 glemV eBeχ=
This is the voltage V  between the ends of a wire, 
when the wire with conductivityσ  and cross-
section area , is subjected to a uniform 
magnetic field 

S
B  with frequency and a gravity 

(as shown in Fig.(2)) (The expression of
f

g Beχ is 
given by Eq. (4)).  
        Substitution of Eq. (16) into Eq. (15), gives 

( ) ( )170max gSemi eBe σχ=
This is the maximum output current of the system 
for a given value of Beχ .        
                           
 
 
                                                          V            
                                             
 
                        
 
Fig. 2 – The voltage V  between the ends of a wire 
when it is subjected to a uniform magnetic field B
with frequency f and  gravity g (as shown above). 

gr  

B
r

 
 

wire

S

σ

                 
          Now consider the system shown in Fig.3. 
It is an electricity generator (Gravelectric 
Generator). It was designed to convert a large 

amount of Gravitational Energy directly into 
electrical energy. Basically, it consists in a 
Helmholtz coil placed into the core of a Toroidal 
coil. The current  through the Helmholtz coil 
has frequency . The wire of the toroidal coil 
is made of pure iron (

Hi

Hf
4000≅rμ ) with 

insulation paint. Thus, the nucleus of the 
Helmholtz coil is filled with iron wires, which 
are subjected to a uniform magnetic field  
with frequency , produced by the Helmholtz 
coil. Then, according to Eq. (10), we have that  

HB

Hf

( ) ( )1811046.1121 2

4
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By substitution of Eq.(18) into Eq.(16), we obtain 

( ) ( )1911046.1121 0
2

4
18 gl

e
m

f
B

V e

H

rmsH ⎟
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If ( ) TB rmsH 8.0=  ‡ and Hzf H 2.0= , then Eq. 
(19) gives 

( )2043.0 lV ≅
In order to obtain voltsV 220= , the total length 

 of the iron wire used in the Toroidal coil must l
have 511.63m.  On the other hand, the maximum 
output current of the system (through the 
Toroidal coil ) (See Fig.3 (a)) will be given by 
(Eq.17), i.e., 

( )2143.0max Si σ=
  Since the electrical conductivity of the iron is 

 and, assuming that the 
diameter of the iron wire is

mS /1004.1 7×=σ
mmironwire 4=φ , 

( 252 1025.14 mS ironwire
−×== πφ ), then we get 

( )2256max Amperesi ≅
 This is therefore, the maximum output current of 
this Gravelectric Generator. Consequently, the 
maximum output power of the generator is 

( )233.12maxmax kWViP ≅=
 Note that, here the Helmholtz coil has two turns 
only, both separated by the distance R  (See Fig.3 
(a)). By using only 2 turns, both separated by a 
large distance, it is possible strongly to reduce the 
capacitive effect between the turns. This is highly  
                                           
‡ The magnetic field at the midpoint between the coils 
is RNiB rH 071.0 μμ= . Here  (pure iron; 
commercially called electrical pure iron (99.5% of 
iron and less than 0.5% of impurities.) 

4000≅rμ
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 (b) 
 
 

Fig. 3 – Schematic Diagram of the Gravelectric Generator (Based on a gravity control process 
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 5
relevant in this case because the extremely-low 
frequency Hzf 2.0=  would strongly increase the 
capacitive reactance ( fCX C π21= ) associated 
to the inductor.  
         Let us now consider a new design for the 
Gravelectric Generator. It is based on  the device 
shown in Fig. 4 (a). It contains a central pin, 
which is involved by a ferromagnetic tube. When 
the device is subjected to gravity gr and a 
magnetic field with frequency  and 
intensity  (as shown in Fig. 4 (a)) the 
magnetic field lines are concentrated into the 
ferromagnetic tube, and a Gravitational 
Electromotive Force is generated inside the tube, 
propelling the free electrons through it. The pin is 
made with diamagnetic material (Copper, Silver, 
etc.,) in order to 

Hf

HB

expel the magnetic field lines 
from the pin (preventing that be generated a 
Gravitational Electromotive Force in the pin, 
opposite to that generated in the ferromagnetic 
tube).   
          Several similar devices ( N devices) are 
jointed into a cylinder with radius R  and 
height R . The pin, the ferromagnetic tube  and 
the cylinder have length R (See Fig. 4 (a) and 
(b)). On the external surface of the cylinder there 
is a Helmholtz coil with two turns only. The 
current through the Helmholtz coil has frequency 

 in order to generate the magnetic fieldHf HB
r

.  
The devices are connected as shown in Fig. 4 (c).  
          Since the pin and the ferromagnetic tube 
have length R , then the total length of the 
conductor through the Gravelectric Generator, 

, is given by . Equation (20) tells us 
that in order 
l ( RNl 2= )

to obtain voltsV 220=  (assuming 
the same value of 43.0=Beχ  given by Eq. (18)) 
the total length l  must have 511.63m. This 
means that  

( ) ( )2463.5112 mRN =
If the area of the cross-section of the cylinder 
above mentioned is , and the area of the 
cross-section of the device is , then 
assuming that , we can write that 

2RS π=
2

dd rS π=

dNSS 2.1≅

( ) ( )258.0 2
drRN ≅

Substitution of Eq. (25) into Eq. (24) gives 
( )26056.0 5.1Rrd =

          Equation (24) tells us that for 
devicesN 640= , the cylinder radius must be 

. On the other hand, Eq. (26) tells us 

that in this case, we must have . 
Thus, if the ferromagnetic tube is covered with 
insulation of  thickness, then the outer 
radius of the ferromagnetic tube is 

mR 40.0≅

mmrd 1.14=

mm1

mmmmrr dout 1.131 =−= . The area of the cross-
section of the ferromagnetic tube, , must be 
equal to the area of the pin cross-section, i.e.,  

ftS

( ) ( )27222
pininneroutft rrrS ππ =−=  

where  is the inner radius of the 
ferromagnetic  tube. 

innerr

          Therefore, if the pin is covered with 
insulation of 0.5mm thickness, then we can 
conclude that mmrr pininner 5.0+= . Consequently, 
we obtain from Eq. (27) that 

( )289mmrpin =
     Then, the area of the cross-section of the pin is 

( )29105.2 242 mrS pinpin
−×== π

          On the other hand, the maximum output 
current of the Gravelectric Generator shown in 
Fig.4, according to Eq. 17, will be given by  

( )3043.0max pinSi σ=
where σ  is the electrical conductivity of the 
ferromagnetic tube. If the ferromagnetic tube is 
made with Mumetal( ) mS /101.2 6×=σ §, then 
we get 

( )317.225max Amperesi ≅
This is therefore, the maximum output current of 
this Gravelectric Generator. Consequently, the 
maximum output power of this generator is 

( )236.49maxmax kWViP ≅=
 
3. Conclusion 
         These results show that the discovery of the 
Gravelectric Generators is very important, 
because changes completely the design of the 
electricity generators, becoming cheaper the 
electricity generation. They can have individual 
outputs powers of several tens of kW or more. In 
addition, they are easy to be built, and can easily 
be transported.  
 
 
 
 
 
                                           
§ Note that, if the ferromagnetic tube is made with 
electrical pure iron ( )mS /1004.1 7×=σ , the 
maximum current increases to .  Ai 7.1117max =
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Fig. 4 – Schematic Diagram of another type of Gravelectric Generator 
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APPENDIX 
          The Eq. (4) of this work is derived from 
the general equation below (See Eq. (20) of 
reference [9]). 

( )I
fcm
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e
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Therefore, Eq. (4) expresses Beχ  in the particular 
case of However, the values obtained in 
Eqs. (7) and (8) led us to think that, in the Fermi 
gas, . This conclusion is based on the 

following: while  (See Eq.(7)), 
the value of  is given by 

.1=xek

1>xek
mrxe

10104.1 −×≅

er

2xre Δ≅ ≳ ( ) 3
1

2
2
1 3 −VNπ ≳ , which 

shows that, in the Fermi gas, , is not smaller 

than .  Therefore, we can write that  
. Since , then it 

follows that 

m101037.0 −×

er
m101037.0 −×

mre
10min 1037.0 −×≅ mrxe

10104.1 −×≅

7.3minmax ≅= exexe rrk . On the other hand, 

assuming that , we get xee rr ≅max 1maxmin ≅= exexe rrk . 
Thus, the value of  is in the interval xek

maxmin
xexexe kkk << .The geometric media for ,i.e., xek

9.1maxmin ≅= xexexe kkk , produces a value that 
possibly should be very close of the real value of  

. Then, assuming that xek xexe kk ≅  and 
substituting this value into Eq. (I), we get an 
approximated value for Beχ , given by 
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Note that the numerical coefficient of the term 
24 fBrms of this equation is about  times 

greater than the equivalent coefficient of Eq. (10). 

51002.1 ×

          Making )  and  (See Eq. 
(18)), then Eq. (II) can be rewritten as follows 

(rmsHrms BB = Hff =

( ) ( )III
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          Substitution of Eq. (III) into Eq. (16), 
yields 
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If ( ) TB rmsH 8.0= and HzfH 60= , then Eq.(III)gives 

( )VlV 46.0≅
Note that this equation is approximately equal to  
Eq. (20). Therefore, the only change is in the 
frequency of the voltage (and current); previously 
0.2Hz and now 60Hz (See Fig.5). 
                fi, = fH                         
                                                         ←iH, fH 
                                                
    V               l  
 f=fH                                           
 
                        
 
 
Fig. 5 – The voltage V  (and current i ) with 
frequency equal to Hf  , now Hzf H 60= .  
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          The equations (5) and (6) are also similarly 
derived from the general expression, i.e.,  
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          With the dimensions previously 
mentioned the free electrons, if the Fermi gas, 
have the size of atoms, and therefore they can not 
cross the atoms of the conductor. Thus, passing 
far from the atoms nuclei, they practically do not 
affect the structures of the protons which are in 
the nuclei of these atoms. In this way, we have 
that pxp rr ≅ → 1≅xpk . Substitution of this 
value into Eq. (V) leads to Eq. (5).  
         In the case of the neutrons, due to its 
electric charge be null, we obviously have 

1=xnk . Substitution of this value into Eq. (VI) 
leads to Eq. (6).   
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Asteroids are a great threat to mankind. Here we will show that it is possible to redirect 
them from their trajectories by means of a strong gravitational repulsion, produced by the 
gravitational interaction between the asteroid and a Gravitational Spacecraft positioned 
close to the asteroid. 
 

                             Key words:  Asteroid Redirect, Gravitational Spacecraft, Gravitational Mass, Gravity. 
 
          Previously, I have published a paper where 
it is shown a new type of quantum device for 
controlling gravity, called Quantum Controller of 
Gravity [1], which is basically a spherical 
capacitor connected to a specific voltage source. 
This device acts controlling at subatomic level, the 
gravitational mass of a thin spherical shell at the 
outer plate of the spherical capacitor. This thin 
shell works as a Gravity Controller, in such way 
that if the gravity acceleration at the inner border 
of the Gravity Controller   is g  (See Fig.1) then 
the gravity acceleration outside the Gravity 
Controller becomes gg χ=′ (assuming that the 
Gravity Controller is sufficiently far from other 
bodies in such way that the intensity of their 
gravitational fields are negligible in the region); 

0ig mm=χ  [2] (  and   are respectively, 
the inertial mass and the gravitational mass of the 
thin spherical shell (region  of the Gravity 
Controller)); the value of  is controlled by 
means of the variation of the electric field in the 
mentioned region.         

0im gm

gm

 
   
 
 
 
 
 
 
 
 Fig.1 – Schematic diagram of a Gravity Controller 

g 

g'=χg 
Gravity Controller 

  
 
 
          I have also shown that a Quantum 
Controller of Gravity can be transformed into a 
Gravitational Spacecraft [3]. In this way, we    can    
imagine    a    spherical   Gravitational Spacecraft  
 

 
with several  ( )n  concentric   spherical   
capacitors   each  one with  a Gravity Controller, 
as shown in Fig.2. In this case, if all the n Gravity 
Controllers have the same value for χ , and the 
gravity acceleration at the inner border of  the first 
Gravity Controller is ( )

2rGmg Sg−= , where 

( ) ( )SiSg mm 0≅  ( is the inertial mass of the 
gravitational spacecraft, correspondent to the 
region involved by the first Gravity Controller), 
then the gravity acceleration outside the nth 
Gravity Controller becomes    

( )Sim 0

gg nχ=′ *.     
        In addition, if 0<χ  and then 
the expression above can be rewritten as follows  

oddisn

( ) ( ) ( )12
0

2 r
m

G
r

m
Ggg SinSgnn χχχ +≅⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−−==′

This means that if a Gravitational Spacecraft with  
 (odd) Gravity Controllers is positioned close to 

an asteroid, then the asteroid will be repelled from 
it with a gravity acceleration

n

2
0 rGmg i

nχ+≅′ . 

Therefore, if for example, , 29=n 3−=χ , 
kmr 10=  and tonmi 150 = , then the gravity 

acceleration, g ′ , acting on the asteroid due to the 
Gravitational Spacecraft, will be 

(repulsive in respect to the 
spacecraft).  

2/6.0 smg +≅′

          The idea of generation of a repulsive 
gravitational force field using Gravity 
Controllers is not new. In a previous paper we 
have showed a similar method [4].    
 

                                           
* In this case, there is also a contribution due to the 
spherical capacitors, but it can be inconsiderate if the 
capacitors are very thin (thick << 1mm); n << 100; 

10<χ and  .  ( ) tonm Si 100 >
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Fig.2- Asteroid Redirect. For example, if 29=n , 3−=χ , kmr 10=  and ( ) tonm Si 150 = , then the
gravity acceleration, g ′ , acting on the asteroid due to the Gravitational Spacecraft, will be

2/6.0 smg +≅′  (repulsive in respect to the spacecraft).  
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Autophagy is a well-known process of cell death. In this work we show that it can be actived in 
cancerous cells at Quasi-Zero Gravity environments. The result is the total destruction of the cancerous 
cells without use of medicaments.  
 

   
Key words: Cancerous Cell, Autophagy, Microgravity, Quantum Controllers of Gravity. 

 
 
          The gravitational acceleration 
experienced by an object in a microgravity 
environment, by definition, is one-millionth 
(10-6) of that experienced at Earth’s surface 

. Consequently, a microgravity 
environment is one where the acceleration 
induced by gravity has very little effect 

( ⊕g )

( )⊕≈ gg μ1 . 
          Only three methods of creating a 
microgravity environment are currently 
known: to travel far enough into deep space 
so as to reduce the effect of gravity by 
attenuation, by falling, and by orbiting a 
planet.  
          The first method is the simplest in 
conception, but requires traveling an 
enormous distance, rendering it most 
impractical with the conventional 
spacecrafts. The second method, falling, is 
very common but approaches microgravity 
only when the fall is in a vacuum, as air 
resistance will provide some resistance to 
free fall acceleration. Also it is difficult to 
fall for long enough periods of time. There 
are also problems which involve avoiding too 
sudden of a stop at the end. The NASA 
Lewis Research Center has several drop 
facilities. One provides a 132 meter drop into 
a hole in the ground similar to a mine shaft. 
This drop creates a reduced gravity 
environment for 5.2 seconds. The longest 
drop time currently available (about 10 
seconds) is at a 490 meter deep vertical mine 
shaft in Japan that has been converted to a 
drop facility. 
           Drop towers are used  for experiments 

 
that only needs a short duration of 
microgravity, or for an initial validation for 
experiments that will be carried out in longer 
duration of microgravity.  
          Aircraft can fly in parabolic arcs to 
achieve period of microgravity of 20 to 25 
seconds with g-level of approximately 0.02 
g. The airplane climbs rapidly until its nose is 
about 45-degree angle to the horizon then the 
engines are cut back. The airplane slows; the 
plane remains in free fall over the top of the 
parabola, then it nose-dives to complete the 
parabola, creating microgravity conditions.  
          Aircraft parabolic flights give the 
opportunity to perform medical experiments 
on human subjects in real microgravity 
environment. They also offer the possibility 
of direct intervention by investigators on 
board the aircraft during and between 
parabolas. In the mid-1980s, NASA KC-135, 
a modified Boeing 707, provided access to 
microgravity environment. A parabolic flight 
provided 15 to 20 seconds of 0.01 g or less, 
followed by a 2-g pull out. On a typical 
flight, up to 40 parabolic trajectories can be 
performed. The KC-135 can accommodate 
up to 21 passengers performing 12 different 
experiments. In 1993, the Falcon-20 
performed its first parabolic flight with 
microgravity experiment on board. This jet 
can carry two experimenters and perform up 
to 3 experiments. Each flight can make up to 
4 parabolic trajectories, with each parabola 
lasting 75 seconds, with 15 to 20 seconds of 
microgravity at 0.01g or less.  
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          The third method of creating a 
microgravity environment is orbiting a 
planet. This is the environment commonly 
experienced in the space shuttle, 
International Space Station, Mir (no longer in 
orbit), etc. While this scenario is the most 
suitable for scientific experimentation and 
commercial exploitation, it is still quite 
expensive to operate in, mostly due to launch 
costs.  
          A space shuttle provides an ideal 
laboratory environment to conduct 
microgravity research. A large panoply of 
experiments can be carried out in 
microgravity conditions for up to 17 days, 
and scientists can make adjustment to avoid 
experiment failure and potential loss of data. 
Unmanned capsules, platforms or satellites, 
such as the European retrievable carrier 
Eureka, DLR's retrievable carrier SPAS, or 
the Russian Photon capsules, the US Space 
Shuttle (in connection with the European 
Spacelab laboratory or the US Spacelab 
module), provide weeks or months of 
microgravity.  
          A space station, maintaining a low 
earth orbit for several decades, greatly 
improves access to microgravity environment 
for up to several months.         
          Thus, microgravity environment can be 
obtained via different means, providing 
different duration of microgravity. While 
short-duration microgravity environments 
can be achieved on Earth with relative 
easiness, longer-duration microgravity 
environments are too expensive to be 
obtained.                                               
          In a previous paper we shown that the 
intensity of the local gravity can be 
controlled by means of a device called 
Quantum Controller of Gravity (QCG) [1]. 
Fundamentally, a QCG can have any 
spherical form (ellipsoidal, spherical, 
spherical cylindrical, etc.). Figure 1 shows a 
system with 1 (one) spherical QCG (shell 
with thickness ). xΔ

          
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  V   f 
 
 
 
Fig.1 – The shell with thickness xΔ  works as a 
Quantum Controller of Gravity. 

Δx
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          As show in the figure above, the gravity in 
the  blue spherical region becomes gχ , where χ  
is the expression of the correlation between 
gravitational mass and the rest inertial mass of 
the QCG, which is given by [1] 

[ ]{ } ( )111064.2121 3

0

−×+−== − V
m
m

i

gχ

where V is the voltage applied (See Fig.1).  
 
                                         
                                                                        
                                           
                                              
                                                      
       
                                      
                                                   
 
 
 
 
 
 
 
 
 
                                       g 

Fig. 2 –  A system with n QCG 

1 2 ngnχ  

( )nuclim 0  

 
          It is possible to build a system with  
concentric QCGs (See schematic diagram in 
Fig. 2.). In this case, the gravity inside the 
system becomes  [

n

gnχ 2].  
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          Here, we propose to use QCGs, in 
order to create, a Quasi-Zero Gravity 1 
environments of longer-duration, at Earth’s 
surface. Due to the cost of the QCGs to be 
relatively low, also the Quasi-Zero Gravity 
environments of longer-duration. will be 
produced with low costs.  
          This possibility is absolutely new and 
unprecedented in the literature.  
         The Quasi-Zero Gravity environments 
produced by QCGs will be a special tool for 
ultra-low gravity research.  It will allow to 
improve and to optimize physical, chemical 
and biological processes on Earth that are 
important in science, engineering and also 
medicine.   
          In this work we show that the well-
known Autophagy process (cell death) can be 
actived in cancerous cells at Quasi-Zero 
Gravity environments of longer-duration.   
          Consider a non-relativistic system with 
mass  and velocity   in a gravitational 
field. Its kinetic energy is 

m v
2

2
1 mvK =  and its 

potential energy in the gravitational field is 
rGMmU −= ; M  is the mass of the body       

(spherical with radius r ) that creates the 
gravitational field. Under these 
circumstances, the total energy of the 
system, E , is given by 
 

( )22
2
1 rGMmmvUKE −=+=  

 
Note that the potential energy reduces the 
total energy of the system. Consequently, if it 
is decreased then the total energy of the 
system will be increased.  
          The Eq. (2) can be rewritten in the 
following form: 
 

( )[ ] [ ] ( )322 2
2
122

2
1 rgvmrrGMvmE −=−=

 
                                           
1 ⊕<< gg μ1 . Here we use the term Quasi-Zero 
Gravity because  the term zero-gravity is, obviously 
inappropriate since the quantization of gravity [2] 
shows that the gravity can have only discrete values 
different of zero. 
 

where  is the gravity acceleration 
produced by the mass 

g
M .  

          Note that, if gravity  is reduced the 
energy 

g
E  increases. This explains why the 

cellular metabolism increases in 
microgravity environments. That is, if a cell 
is placed in a microgravity environment, 
then, according to Eq. (3), its total energy 
increases and, consequently, its metabolism 
will be accelerated. Therefore, strongly 
reducing the gravity that acts on a cell it is 
possible strongly increase its cellular 
metabolism. The healthy cells are able to 
support this effect for a long-time. But the 
cancerous cells do not support by a long time 
the metabolic stress [3,4,5] produced by the 
strong acceleration of their metabolisms and, 
at a given moment, they activate the 
Autophagy process which leads to death of 
the cancerous cells.  
          This fact is not new, several papers [6, 
7, 8, 9] show that the cells are strongly 
affected by microgravity and under certain 
conditions can activate the Autophagy or 
Apoptosis process. The novelty is the 
possibility the use of QCGs in order to 
create, at the Earth surface, Quasi-Zero 
Gravity environments of longer-duration 
which can activate the Autophagy or 
Apoptosis process.   
          Now consider that the body with the 
mentioned cancerous cells is on Earth’s surface. 
Considering Eq. (3), in this case, we can take 

 and mrr 610378.6 ×== ⊕
1.1 −∝ smv μ ( v is 

the average speed inside the cells; the length 
scale of human cells is about mμ1~ ).  
          In order to make 22 vgr <<⊕  in Eq. 
(3), we must reduce the value of  down to g

2202 .102 −−
⊕ ∝<< smrvg . An environment 

with this level of gravity can be considered a 
Quasi-Zero Gravity environment. Since 

 then, we must make ⊕= gg nχ
 

( )410 21−<<nχ
 
If we make 30=n ,  we must have 2.0<χ  
in order to satisfy Eq.(3). It is important to 
note that the value of χ  cannot be in the 
interval: 159.0159.0 +<<− χ  because this is 
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the condition to transform a particle into an  
imaginary particle [2].  
                                                           
                                         
                                                                        
                                           
                                              
                                                      
       
                                      
                                                   
 
 
 
 
 
 
 
 
 
                                             g⊕     
 
Fig. 3 – A Quasi-Zero  Gravity Chamber on Earth’s  
             surface with 30 QCGs 

1 2 30⊕g30χ

 
          Figure 3 shows a Quasi-Zero Gravity 
Chamber, where 30=n  and 2.0<χ . The 
Quasi-Zero Gravity environment produced 
by the chamber ( ) will 
activate, after a time interval, the Autophagy 
process in all cancerous cells of the body 
inside the chamber. The result is the cure of 
the cancer. 

⊕
−×<< gg 21101

          The time intervals, inside the Quasi-
Zero Gravity Chamber, which each type of 
cancerous cell (or set of them) requires in 
order to be destroyed only can be determined 
by means of experimental studies.  
 
 
           
 
 
 
 
 
 
 
 
 
 
 
  

 
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

638



 5
References  
 
[1] De Aquino, F. (2016) Quantum Controller of Gravity.   
      Available at http://vixra.org/abs/1605.0244 and  
      https://hal.archives-ouvertes.fr/hal-01320459
 
[2] D
    of the Relativistic Theory of Quantum Gravity,  

e Aquino, F. (2010) Mathematical Foundations  

      Pacific Journal of Science and Technology, 11 (1),  
     pp. 173-232.  
      Available at: https://hal.archives-ouvertes.fr/hal-01128520 
 
[3] Danial NN, Korsmeyer SJ. (2004) Cell death:  
      critical control points. Cell. 2004;116:205-19. 
 
[4] Lum JJ, DeBerardinis RJ, Thompson CB. (2005)  
      Autophagy in metazoans: cell survival in the land  
      of plenty. Nat Rev Mol Cell Biol. 2005;6:439-48. 
 
[5] Kelekar A. (2005) Autophagy. Ann NY Acad Sci.  
      2005; 1066:259-71.
 
[6] Vassy, J., et al. (2001) The effect of weightlessness  
      on  cytoskeleton architecture and proliferation of  
      human breast cancer cell line MCF-7. FASEB J  
      2001 Apr;15(6):1104-6.  
 
[7] Schatten, H. et al., (2001) Spaceflight and  
     clinorotation cause cytoskeleton and mitochondria  
     changes and increases in apoptosis in cultured  
     cells. Acta Astronaut 2001 Aug-Nov;49(3-10):399- 
     418.  
 
[8] Vercoutere W . et al., (2002) NASA Astrobiology  
      Science Conference 2002, Apr. p32 Integrin- 
      Mediated Cellular Response to Hypergravity.  
 
[9] Guignandon, A., et al., (2001) Cell cycling  
       determines integrin-mediated adhesion in  
       osteoblastic ROS 17/2.8 cellsexposed to space- 
      related conditions. FASEB J 2001  
       Sep;15(11):2036-8 

639



  
 

Conversion of Kinetic Energy into an Electromagnetic Pulse by 
means of Control of the Gravitational Mass 

Fran De Aquino 
Professor Emeritus of Physics, Maranhao State University, UEMA. 

        Titular Researcher (R) of National Institute for Space Research, INPE 
                                                                    Copyright © 2017 by Fran De Aquino. All Rights Reserved.  

 
It is shown a system that, if launched radially into the Earth’s gravitational field, it can acquires a ultra 
high amount of kinetic energy, which can generate a highly intense  pulse of electromagnetic energy  
(EMP) with magnitude of the order of 20 Megatons or more.   
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          In a previous paper we shown that the 
intensity of the local gravity can be 
controlled by means of a device called 
Quantum Controller of Gravity (QCG) [1]. 
Fundamentally, a QCG can have any 
spherical form (ellipsoidal, spherical, 
spherical cylindrical, etc.). Figure 1  shows a 
system with 1 (one) spherical QCG (shell 
with thickness ).  xΔ
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  V   f 
 
 
 
Fig.1 – The shell with thickness xΔ  works as a 
Quantum Controller of Gravity. 
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          As show in the figure above, the 
gravity in the  blue spherical region 
becomes gχ , where χ  is the expression of 
the correlation between gravitational mass 
and the rest inertial mass of the QCG, which 
is given by [1] 

[ ]{ } ( )111064.2121 3

0

−×+−== − V
m
m

i

gχ

where V is the voltage applied (See Fig.1).  
          It is possible to build a system with  
concentric QCGs (See schematic diagram in 

Fig. 2.). In this case, the gravity inside the 
system becomes  [

n

gnχ 2]. Thus, if the rest 
inertial mass of the nucleus of the system (in 
blue) is , and the system is launched 
from a height 

(nuclim 0 )

H into the Earth’s gravitational 
field, then the weight of the system1 becomes 

, 

and it will acquire an acceleration 
( ) ( ) ( ) ( )gmgmgmP nucli

n
sysi

n
sysgsys 00 χχ ≅==

ga nχ= .  
 
 
                                         
                                                                        
                                           
                                              
                                                      
       
                                      
                                                   
 
 
 
 
 
 
 
 
 
                                       g 
 

Fig. 2 –  A system with n QCG 

1 2 ngnχ  

( )nuclim 0

                                          

 

 
 
 
 
 

 
1 Since the  spherical capacitors are too thin, then 
the total inertial mass of them is very less than the 
inertial mass of the nucleus of the system. Then, we 
can write that 

n

( ) ( )nuclisysi mm 00 ≅ .  
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          Then, the velocity  of the system, at 
the distance  (starting from the launch point 
(zero point). See Fig. 3), is 

v
h

ghahv nχ22 ==  , and the time interval 
to go from the zero point down to the end of 
the height  is  given by h ght nχ2= . At 
this point, the kinetic energy of the system 
will be ( ) ( )

2
02

12
2
1 vmvmE nucli

n
sysg χ== . 

Therefore, if at this moment the QCGs are 
turned off, then the gravitational mass of the 
system will sudden reduce to its inertial 
mass. Consequently, the system will release, 
in the form of a high-power electromagnetic 
pulse, an amount of energy EΔ  
 

( ) ( )( ) ( )

( ) ( )20
2

2
1

2
02

12
02

1

ghm

vmvmmE

nucli
n

nucli
n

sysisysg

χ

χ

=

=≅−=Δ

 
          For example, if ; 6=n 77.8−=χ  
(obtained from Eq. (1) for ); kVV 7.12=

( ) kgm nucli 100 = ;  and 2.8.9 −= smg kmh 10= , 
then the released energy is  
 

( ) ( )324100.1 17
0

2
2
1 MegatonsJghmE nucli

n ≅×==Δ χ

 

        
 
 
                                                a 
                                
                                                                        
 
                                               
 
                                                      
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 –  EMP of ~24 Megatons produced by the
sudden conversion of kinetic energy into
electromagnetic energy. 

h = 10 km 

ΔE ∼24 Megatons

400 km 

EMP 

 >3000 km 

H = 410 km 

 

In this case the velocity of the system at the 
end of the 10km distance is  
 

( )4.1032 15 −×≅= smghv nχ  
 
With this velocity the inertial mass of the 
system is given by 
 

( )
( )

( ) ( )5

1
0

2

2

0
sysi

sysi
sysi m

c
v

m
m ≅

−

=

 
On the other hand, the traveling time of the 
system (from the zero point down to the end 
of the10 km distance) is  
 

( )6672 msght n ≅= χ
 
This time interval is insufficient for that the 
friction with the rarefied atmosphere heats 
significatively the system. 
          It is easy to see that the mentioned 
system can be launched into outer space (or 
in an orbit of Earth) by itself 2. It is sufficient 
activates only one QCG of the system. In this 
case, the gravity on the nucleus of the system  
becomes gχ . Then, for  0<χ  the direction 
of the gravity acting on the nucleus becomes 
opposite the direction of the  Earth’s gravity 
(g), and consequently the system leaves the 
Earth’s surface and climbs. Thus, by 
controlling the value of χ  it is possible 
control the ascending speed of the system.  
          In addition, by using retrorockets it is 
possible to put the system, for example in an 
Earth’s  synchronous  orbit 3.  
          Note that, if the QCGs are not turned 
off along the distance of the 410km, then the 
system strikes on the Earth surface in 0.43s, 
with a velocity of  and energy 
of about 

16 .109.1 −× sm
Gigaton1 .  

 
 
                                           
2 Without use of a rocket. 
3 Synchronous Orbit — An orbit in which a satellite 
has a velocity synchronized to the speed of the 
rotation of the earth and thus remains above a fixed 
point on the earth’s surface. 
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It was show that the linear momentum transported by electromagnetic waves has a negative component, 
in such way that, when a radiation incides on a surface, it is exerted a pressure on opposite direction to 
the direction of propagation of the radiation. In addition, it was predicted the existence of photons in 
which the negative component of the momentum is greater than the positive one. These photons were 
called attractive photons or gravific photons. Here, we show how to produce and to detect this type of 
photons. 
   
Key words: Gravity, Gravitation, Electromagnetic Waves, Radiation Pressure. 

 
1. Introduction 
 
          Electromagnetic waves transport energy as 
well as linear momentum. Then, if this momentum 
is absorbed by a surface, pressure is exerted on the 
surface.  In a previous paper [1] we shown that 
this pressure has a negative component (opposite 
to the direction of propagation of the photons) due 
to the existence of the negative linear momentum 
transported by the photons. Then, it was predicted 
the existence of photons in which the negative 
component of the momentum is greater than the 
positive one. These photons were called gravific 
photons1 and is expected that they have 
frequencies greater than Hz2810 . In addition, it 
was shown that the limit between the spectrum of 
the gravific photons and the gamma ray spectrum 
is defined by a characteristic frequency, 

Hzfg
28102 ≈  (See Fig. 1).  

                                                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 – The Gravific  Photons Spectrum (above 

Hzfg
28102 ≈ ).  
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          Here, we show how to produce and to 
detect gravific photons. We start with the well-
know process of production  of  neutral pions 
 
                                           
1 Gravific Radiation is electromagnetic radiation and cannot 
be confused with gravitational radiation or gravitational 
waves, which are ripples on the space-time (predicted by the 
Einstein Theory). 
 

 
 
(Mesons ), by means of the collision of high-
speed protons. i.e.,  

0π

( )10π++→+ pppp
Neutral pions decay with a much shorter lifetime 
of 8.4×10−17 seconds, producing 2 gamma rays. 

( )20 γγπ +→
When the velocities of the protons are ultra-
relativistic the energy of the neutral pion, ,  is 

given by [
0π
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Note that, if , then the 
produced gamma rays will have frequency 

. Therefore, by means of collision of 
ultra-relativistic protons it is possible to produce 
Gravific Photons 

( )
2

0
310 cmE protoniproton >

Hz2810>

( )Hzff g
28102 ≈>  2. In the 

system shown in Fig. 2, when the Gravific Photons 
strike on a plate, it is exerted a pressure on 
opposite direction to the direction of propagation 
of the radiation. By measuring the pressure on the 
plate it is then possible to confirm the existence of 
the Gravific Photons. 
                                           
2 At the Large Hadron Collider (LHC) the protons 
each have an energy of 6.5 TeV, giving a total 
collision energy of 13 TeV. At this energy the protons 
move at about 0.999999990 c. Then the frequency of 
the gamma rays produced by the disintegration of the 
neutral pions can reach about 1030Hz.  
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                                            p + p → p + p + π0    
                            
                                                                                                γ + γ 
                                                

Fig. 2 –  If the photons have frequencies gff 2>  the resultant momentum transported by the photon
is negative. If this momentum is absorbed by a surface, pressure is exerted on the surface, in the
opposite direction of propagation of the photon. This special type of photon is denominated of
attractive photon or Gravific Photons.  
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The frame-dragging effect tells us that when a body rotates around itself the metric of spacetime around its surface is dragged. This occurs, for 
example, in the metric of the spacetime around the Earth surface, and produces the well-known phenomenon of shifting of the orbits of the satellites 
near the Earth. Such as the orbits of the satellites, the force lines of the gravitational field produced by rotating bodies are also affected by the frame-
dragging effect. This means that the direction of a gravitational central force in a rotating body should be radially displaced, in respect to their initial 
position. In this work, we show that the radial displacement angle depends on the angular velocity of the rotating body, and that this fact point to the 
possibility of controlling the direction of these gravitational central forces, simply by controlling the angular velocity of the rotating body.   
  
Keywords: Gravitation, Experimental studies of gravity, Lense-Thirring effect.   
 
          General relativity predicts that rotating objects 
should drag spacetime around themselves as they rotate. 
This effect on spacetime is known as frame-dragging. The 
first frame-dragging effect was discovered by the 
physicists J. Lense and H. Thirring, and is known as the 
Lense–Thirring effect [1, 2, 3]. This phenomenon tells us 
for example, that the Earth drags spacetime around itself 
as it rotates, and consequently shifting of the orbits of the 
satellites near the Earth.   This fact led to the verification 
of the mentioned effect by means of satellites, and it was 
experimentally observed in 2004 by using the LAGEOS 
satellites [4].  
          The frame-dragging effect tells us that when a body 
rotates the metric of spacetime around its surface is 
dragged at the same direction of the rotation [5]. Due to 
this phenomenon the force lines of the gravitational field 
produced by a rotating body are also curved following the 
curvature of the metric of the local spacetime, similarly to 
the orbits of the satellites near the Earth.  
          The bend of the force lines allows us to infer that 
the direction of a gravitational central force, F


, in a 

rotating body, should be displaced due to the curvature of 
the force lines. Thus, it is to be expected that the direction 
of the force F


 describe an angular displacement i , in 

respect to its initial position (See Fig. 1(b)). Since the 
magnitude of this angle depends only of the magnitude of 
the angular velocity, i.e.,  i , and i


 has the same 

direction of 


(See Fig. 1(b)), then we can write that  
 1


ki 

where k  is a constant to be determined. If   is expressed  
in 1. yrrad , then k  must be expressed in 1. yrs because  

  is expressed in 1. srad . Note that,  , can be 
expressed in rad , in this case, k  must be expressed in 
seconds.  
          Besides the internal angle i , there is also the 
external angle e (produced by the bending of the 
internal metric of spacetime (See Fig. 1 (b)). Since the 
arches, defined by Rs ii  , rs ee  , have the same 

order of magnitude, then, we can write that rR ei    or 
   2Rrei  

Substitution of Eq. (1) into Eq. (2) gives 
   3rRke  

            The Gravity Probe B experiment measured the 
angle e , in the case of the Earth. The result 
is   radondarce

71097.1sec041.0 

   [6, 7]. Since 

Earth’s angular velocity is 15 .1029.7 

  srad ,  then 
Eq. (3), gives  

       4107.2 3




  RrRrk e 

          Since the Earth’s rotation affects the orbits of the 

satellites near the Earth, and as most these orbits are at 
altitudes close to km600  (Gravity Probe satellite was 
in a typical polar orbit of 642 km altitude [6]), then  
as  r  must have a value greater than these values (but 
close of them), we can infer that kmr 000,1   (See 
Fig.1 (b)), Substitution of this value and 

kmR 3103.6  , into Eq. (4), gives   
 

  
 
 
 
 
 
 
                                                                                                                    
                                                                                                                   
 
 
                                                                                                                
                                    (a)                                                                           (b) 
  Fig. 1 – Schematic diagram of the angular displacement of a gravitational central force, F


, in a spherical rotating 

body, due to the bending of the force lines of the gravitational field of the body, consequence of  the  bending of the 
metric of the local spacetime produced by the rotation of the body. 
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 5104 4 sk 

 Then, according to Eq. (1), we get  4104 i , 
whence we conclude that  

     6873,23.500,2 1
ii rpmsrad     

This equation shows that, in order to obtain a 
significative value of i , in this case, the value of   
must be very greater than rpm000,5 .  

          If the gravitational force F


 is the weight force, 

RP


, of the rotating body (Rotor), then it can be moved of 
an angle i  in order to produce horizontal displacement 
to move, for example, cars, ships, trains, etc., or it can be 
moved to produce an ascending displacement of the body 
(take-off) as shown   in Fig.2 (a), or in order to produce a 
descending displacement of the body (landing) as shown 
in Fig.2 (b). 
  
 
 
 
 
   Rotor 
 
 
 
 
 

(a) Take-off 
 
 
 
 
 
 
 
 
 
   

(b) Landing 

Fig 2 – Take-off and landing by means of the control of RP


,   RSR PP  .  
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          It is important to note that, if there is a 
symmetric and homogeneous mass distribution around 
the rotor, with mass center coincident with the mass 
center of the rotor (for example in the case of a solid 
spherical rotor, spinning inside a hollow sphere),  then, 
when RP


 be displaced of an angle i  ( i is the angle 

given by Eq. (1) at the first page of this article), also the 
weight force, mP


, of the mentioned mass around the rotor, 

will be displaced of the same angle i , together with RP


. 

Thus, at the direction of RP


, during its displacement ( i ), 

the resultant will be: mR PPR


 (See Fig. 3 (a)). Note 
that this increasing does not have influence on the torque 
of the motor connected to the rotor.  
          On the other hand, note that, the amount of mass 
around the rotor can be controlled by means of addition 
(or removal) of superposed spherical shells around the 
rotor (See Fig. 3 (b)). In this case, the weight force mP


 

increases progressively with the amount of spherical 
shells that are added around the rotor, and it will decrease 

with the removal of said spherical shells. Thus, by 
increasing the magnitude of mP


 it is possible to 

increasing the magnitude of R


. 
 
                              mR PPR


  

 
 
                                 SP


 

   
 
                        
                  RSgP 


 

(a) 
 
 
 
 
                                                                                           
                                                                                                                   
 
 
                                       mP                                                   

(b) 
Fig. 3 – The rotor inside spherical shells. The weight 
force, mP , increases with the increase of superposed 
spherical shells added around  to the rotor (without 
touching the rotor). 
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Rotor 

1 
2 
n 

    RSgP 


   is the weight of the 

system without the weight of the 

rotor and the spherical shells,  ( R


). 

i  

 
 
                 The phenomenon here described can be 
easily checked by means of the experimental set-up 
shown in Fig. 4. By measuring the components xP


 

and yP


 of the force RP


 of the rotor, it is possible to 

calculate the angle i . 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.4 – The strength sensors will detect the forces 
produced by the rotor in the case of an angular 
displacement of its weight force. 
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          The possibility of controlling the direction of 
weight forces, simply by controlling the angular 
velocity of the rotating body, can provides a new and 
powerful technology in order to move cars, ships, 
trains, etc., or to produce thrust  to the flight of an 647



 3 
aircraft, without use of any type of fuel. Also, it can be 
used in a motor (Gravitational Motor), which can 
transform gravitational energy directly into rotational 
energy (See Fig.5). Initially, the angular velocities of the 
mini-rotors are programmed to displace their weight 
forces, RP


, of an angle 0180i . Thus, the weight 

gmP im


0 (See Fig.5) will be displaced of the same 

angle i , together with the RsP


,  gmnP iR 0 . 
          Under these conditions, the gravity acceleration 
upon the liquid around the mini-rotors (See Fig.5) is g , 
then it acquires a velocity 1v  (in the opposite direction of 

g ), given by hghgvv  2201  , where 0v  is the 
initial velocity. Then the velocity v  is given by  

hghgvv  2221   (See Fig.5). Therefore, the 

liquid acquires a kinetic energy 2
02

1 vmK i  , where 

0im  is the inertial mass of the liquid. Thus, the power P  
transported by the liquid is 

 72
2
120

2
1 Qvv

t
m

t
KP i 













  

where    3/ mkg  is the density of the liquid 
and Q  sm /3  is the volumetric flow rate, which 
is expressed by AvQ  , where A  is the area of 
the cross-section, given by xLA   (See Fig 5). 
Thus, Eq. (7) can be rewritten as follows 

   83.11 2
3

2
3

3
2
12

2
1 hgxLAvQvP  

The power of the Gravitational Motor, motorP , depends 
on its performance i.e., PPmotor  , where  is the 
performance ratio. Thus, we can write that 

   93.11 2
3

2
3
hgxLPmotor 

For example, if 9.0 ; 3/000,1 mkg ; 
mx 15.0 ; mL 1 ; mh 5.0 , then the power is: 

HPWPmotor 21106.1 4  . Note that, if an 
electrical generator is coupled to this motor, then it 
can produce sufficient electrical energy to supply, for 
example, the electrical consumption of a high-standard 
residence.  
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Fig.5 – Schematic Diagram of a Gravitational Motor using Mini-rotors.                                       
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  Appendix:  Experimental Set-Up to Check the Theoretical Predictions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

        (a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         (b) 
 
Fig. 1A – It is shown in (a) an experimental arrangement to measure the magnitudes of the components RxP


and 

RyP


 produced by the displacement of RP


(weight of the rotating sphere). In (b) it is added a spherical shell around 

the rotating sphere (rotor), in order to measure the magnitudes of the components xR and yR  produced by the 

displacement of  mR PPR


 ; mP


is the weight of the spherical shell.  
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Fig. 2A – The resultant R


 can be increased by the action of a Quantum Controller of Gravity (QCG 1), as shown 

above. The objective of the QCG 2 it is to revert the local gravity to its initial value g . (See De Aquino, F. (2016) 
Quantum Controller of Gravity. Available at http://vixra.org/abs/1605.0244 and https://hal.archives-ouvertes.fr/hal-
01320459).   
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Fig. 3A  - Schematic Diagram of the Gravitational Thruster for Aerocrafts. 
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Newton's 2nd law of motion tells us that objects accelerate in the same direction as the applied force. However, 
recently it was shown experimentally that a Superfluid Bose-Einstein Condensate (BEC) accelerates in the 
opposite direction of the applied force, due to the inertial mass of the BEC becoming negative at the specifics 
conditions of the mentioned experiment. Here we show that is not the inertial mass but the gravitational mass of 
the BEC that becomes negative, due to the electromagnetic energy absorbed from the trap and the Raman beams 
used in the experimental set-up. This finding can be highly relevant to the gravitation theory.  

  
           Key words:  Negative Gravitational Mass, Bose-Einstein Condensates, Superfluids. 
 
 
 
1. Introduction 
 
          A recent paper described an experiment 
that shows a Superfluid Bose-Einstein 
Condensate (BEC) with negative mass, and 
accelerating in the opposite direction of an 
applied force [1]. The experiment starts with a 
BEC of approximately 105 87Rb atoms 
confined in a cigar-shaped trap oriented along 
the x-axis of a far-detuned crossed dipole trap. 
Using an adiabatic loading procedure, the 
BEC is initially prepared such that it occupies 
the lowest minimum of the lower spin-orbit 
coupled (SOC) BEC. By suddenly switching 
off one of the two dipole trap beams, the 
condensate is allowed to spread out along the 
x-axis. Then, the BEC is imaged in-situ for 
expansion times of 0, 10 and 14 ms. In the 
negative x-direction, the BEC encounters an 
essentially parabolic dispersion, while in the 
positive x-direction, it enters a negative mass 
region. This leads to a marked asymmetry in 
the expansion.  
          Obviously, negative mass does not 
mean anti-matter. Anti-matter is simply 
matter which has the opposite electric charge 
from normal matter, whereas negative mass 
means more exactly negative gravitational 
mass. If one particle had ordinary positive 
gravitational mass, and one had negative 
gravitational mass, then the gravitational 
force between the masses would be repulsive 
differently   of   in  the  case  of  two  positive  

 
 
 
 
 
gravitational masses where the force would be 
of attraction. 
          In this article, we show that is not the 
inertial mass but the gravitational mass of the 
BEC that becomes negative, due to the 
electromagnetic energy absorbed from the 
trap and the Raman beams used in the 
experimental set-up. The consequences of this 
finding can be highly relevant to the 
gravitation theory.  
 
2. Theory 
 
          Some years ago I wrote a paper [2] 
where a correlation between gravitational 
mass and inertial mass was obtained. In the 
paper   I   pointed out that   the relationship 
between gravitational mass, , and rest 
inertial mass, , is given by  
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where  is the electromagnetic energy 
absorbed or emitted by the particle; 

U
vcnr =  

is the index of refraction of the particle;  is 
the speed of light.  

c

          Equation (1) can be rewritten as follows 
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where ρ  is the matter density,  is the velocity 
of radiation through the particle, and W  is the 
density of absorbed electromagnetic energy. 
Substitution of the well-known relation 

v

vDW 4=  into Eq. (2) yields 
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where  is the power density of the radiation 
absorbed by the particle. 

D

          In order to apply the Eq. (3) to the BEC 
previously mentioned, we start calculating the rest 
inertial mass of the BEC, which is given by  
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Assuming that the average radius of the BEC is 
approximately 40 μm (See reference [1]), then we 
can calculate the density of the BEC, i.e.,  
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          Substitution of the values of BECρ  into 
Eq. (3) gives   
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The variable , in Eq. (4), refers now to the total 
power density of the radiation absorbed by the 
BEC (from the trap and the Raman beams, used 
in the experimental set-up of reference [

D

1]). 
According to the authors of the experiment the 
power of the Raman beams are of approximately 
3mW (2.9 mW in one of the two beams,3.3 mW in 
the other), focused to a beam waist of 120 microns 
( mμ60 radius); the absorption coefficient is 

4.05.21 =RR EE . Thus, we can write that 
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Substitution of this value into Eq. (4) gives 
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Note that, for 1.5.109 −< smvBEC  the 
gravitational mass of the BEC ( ) 
becomes negative. Lene Hau et al., [

( )BECgm
3] 

showed that light speed through a BEC 
reduces to values much smaller than 

1.100 −sm .  
          Consequently, we can conclude that it 
is the gravitational mass of the BEC of 87Rb 
atoms that becomes negative and not its 
inertial mass. 
         Also it was deduced in the reference [2] 
a generalized expression for the Newton's 2nd 
law of motion, which shows that the 
expression for inertial forces is given by 

( )7amF g
rr

 =

The presence of  in this equation shows 
that the inertial forces have origin in the 
gravitational interaction between the particle 
and the others particles of the Universe, just 
as Mach’s principle predicts. In this way, the 
new equation expresses the incorporation of 
the Mach’s principle into Gravitation Theory, 
and reveals that the inertial effects upon a 
body can be strongly reduced by means of the 
decreasing of its gravitational mass. Note that 
only when  reduces to  is that we have 

the well-know expression (

gm

gm 0im

amF i
rr

= ) of the 
Newton’s law.  
         Taking Eq. (6) for an arbitrary value of 

, we obtain , 
where 

1.5.109 −< smvBEC ( ) ( )BECiBECg Kmm 0−=
K  is a positive number. Substitution of 

this equation into Eq. (7) yields  
 

( ) ( )80 aKmF BECiBEC
rr

−=  
 
The sign ( )−  in this expression reveals clearly 
why the BEC accelerates in the opposite 
direction of the applied force, i.e.,  
 

( ) ( )90 aKmFF BECiBECBEC
rrs

=−=  
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         Recently it was created a BEC with 
  1710506.2 × 23Na atoms [4].  The inertial 

mass of this BEC is 
 

( ) ( )( ) kgm BECi
92717

0 108.31066.12310506.2 −− ×=××=   
 
The number of atoms/ , as showed in 
reference [

3cm
4],is .  322316

0 10742.210742.2 −− ×=×= mcmn
Thus, the density  of the BEC is given by 
 

( )( ) 332227 .1004.110742.21066.123 −−− ×=××= mkgρ
 
Substitution of these values into Eq. (3) gives 
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 Fig. 1 – A BEC inside a hollow sphere. 

BEC

 
  
         Now consider the system showed in Fig.1. 
Inside the hollow sphere, whose gravitational 
mass is , there is a BEC 
whose gravitational mass is given by Eq. (10). 
Thus, the total gravitational mass of the 
system, , is given by 
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         In 2001 Lene Hau et al., have shown that the 
light speed through a BEC could have values very 
close to zero. Therefore,   with these 
magnitudes are not unusual. This shows that the 
value of 

BECv

( )SYSgm , given Eq. (11), can be strongly 
reduced even the value of  be small, for 
example, of the order of 

D
21 mW .  

          Then, consider a system in which the 
inertial mass of the hollow sphere is 

( ) kgm spherei 000,100 = ; ; ( ) kgm BECi
9

0 108.3 −×=
21 mWD ≅   and 19 .10 −−= smvBEC  *, then the 

gravitational mass of the system will have the 
following value: 

( ) ( ) ( )

( )12105.8

105.2

4

0
13

0

kg

mmm BECisphereiSYSg

×−=

=×−=

Thus, if this system is subjected to a gravity 
acceleration 1.8.9 −= smgr , as shown in Fig.2, 
then its weight force will be given by  

( ) ggmP SYSg
rrs

4105.8 ×== , ( )NP 5103.8 ×= . 

This value is greater than the thrust of the fighter 
aircraft F-22 Raptor (fifth-generation), which 
reaches 160,000N.  

  

  
                                      ( ) gmP SYSg

rs
=   

 
 
 
 
 
                                   
 
 
 
 
 
 
                                      gr   
 
Fig. 2 – The system sphere-BEC, with negative
gravitational mass ( ( ) 0<SYSgm ),  in a gravitational 
field. 

BEC 

         
          It is important to note that, in spite the light 
speed reach values very close to zero through the 
BEC in the Lene Hau experiments, the number of 
atoms in the BEC, in this case is very small 
( )atoms65 1010 −  in comparison with the 

 atoms of the BEC of 1710506.2 × 23Na, here 
mentioned. Consequently, the weight force, acting 
on the BEC in the case of the Lene Hau 
experiments is approximately  times smaller 
than in the case of the BEC of Na atoms.  

1210 −

                                           
* With this velocity the light beam would travel about 
0.1mm in a day.  
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       Gravitational Interaction between Photons and   

          Unification of All the Fundamental Interactions 
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Recently, it has been reported an experiment where a very weak laser beam passes through a 
dense cloud of ultracold rubidium atoms. Under these circumstances, it was observed that the 
photons bound together in pairs or triplets, suggesting an unexpected attractive interaction 
between them. Here, it is shown that mentioned interaction can be related to the gravitational 
interaction, and that this possibility permits the formulation of a solid approach for the 
unification of all the fundamental forces of the Universe. 
 

     Key words:  Interaction Gravitational, Casimir Force, Interaction between Photons.  
 
1. Introduction 
 
          In a paper recently published in 
Science [1], researchers have reported that 
when they have put a very weak laser beam 
through a dense cloud of ultracold rubidium 
atoms (as a quantum nonlinear medium), the 
photons bound together in pairs or triplets, 
suggesting an unexpected attractive 
interaction between them. 
          Here, it is shown that mentioned 
interaction is related to the gravitational 
interaction, and that this possibility permits 
the formulation of a solid theory for the 
unification of all the fundamental forces of 
the Universe. 
 
2. Theory 
 
          I have show in the Mathematical 
Foundations of the Relativistic Theory of 
Quantum Gravity [2] that, by combination of 
Gravitation and the Uncertainty principle it 
is possible to derive the expression for the 
Casimir force. The starting point is the 
expression of correlation between 
gravitational mass mg and rest inertial mass, 
mi0, obtained in the mentioned paper, i.e., 
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where  is the variation in the particle’s 
kinetic momentum;  is the light speed.  

p
c

          Thus, an uncertainty   in   
produces an uncertainty  

0imΔ 0im
pΔ  in p and 

therefore an uncertainty gmΔ   in , which 
according to Eq.(1) , is given by 

gm
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From the uncertainty principle for position and 
momentum, we know that the product of the 
uncertainties of the simultaneously measurable 
values of the corresponding position and 
momentum components are at least of the 
magnitude order of   , i.e.,  h

h~rpΔΔ
Substitution of r~p ΔΔ h into (2) yields 
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Therefore if 

( )4
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r
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<<Δ
h

Then the expression (3) reduces to: 

( )52
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Note that, gmΔ  does not depend on . gm
          Consequently, an uncertainty FΔ  in the 
gravitational force 2rmGmF gg ′−= , will be 
given by 
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The amount  ( ) m.cG 353 106112
1 −×=h   is 

called the Planck length, ,( the length scale 
on which quantum fluctuations of the metric of 
the space time are expected to be of order unity).  

planckl
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 2
Thus, we can write the expression of FΔ  as 
follows 
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which is the expression of the Casimir force for 

( ) 22
0 960 plancklAA π== . 

          Now, multiplying Eq. (8) (the expression 
of ) by  we obtain  0F 2n
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This is the general expression of the Casimir 
force.  
          We can then conclude that the Casimir 
effect is just a gravitational effect related to the 
uncertainty principle. In this context, the nature 
of the Casimir force is clearly gravitational as 
shown in the derivation of Eq. (9), which 
expresses, in turn, the intensity of the 
gravitational force in the case of very small scale 
( r very small) *.  
          Now consider the discovery reported 
recently in Science [1]. When the researchers 
have put a very weak laser beam through a dense 
cloud of ultracold rubidium atoms †, the photons 
bound together in pairs or triplets, suggesting an 
unexpected attractive interaction between them. 
Now, we will show that the nature of this 
interaction is gravitational.  
          According mentioned in the paper, the 
length of the cloud of ultracold rubidium atoms 
                                           
* The Casimir force is only significative when the 
value of r  is very small (microcosm scale). 
† The velocities of the photons through the cloud of 
ultracold rubidium atoms are strongly reduced. This is 
the reason for the laser to pass through the mentioned 
cloud. Lene Hau et al., [3] showed that light speed 
through a cloud of ultracold rubidium atoms reduces 
to values much smaller than .  1.100 −sm
 

were of approximately mμ130  (along the 
propagation direction), while the transverse 
extent of the probe beam waist had about mμ5.4 . 
Therefore, the distances r  between the photons 
of the cloud were very small. As we have already 
seen, at very small scale, the gravitational 
interaction cannot be trated via usual Newton’s 
equation of gravitation. In this case, Eq. (9) must 
be used. Thus, assuming ( ) 21322 10 mfcA −≅=≈λ , 
and substituting this value into Eq. (9), we 
obtain: 
 

( )1010 440 rF −≈
 
Using the above equation, and considering 
the dimensions of the mentioned cloud 
( )mm μμ 5.4130 × , we can calculate the 
intensity of the gravitational force between 
two photons of the cloud, when the distance 
r  between them were, for example, of the 
order of mμ1 , i.e.,  
 

( )1110 16 NF −≈
 
The intensity of this gravitational force is highly 
significative. Compare for example, with the 
Coulombian attractive force between an electron 
and a proton, separated by the same distance 
( mr μ1≈ ), which is given by 
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The Coulombian repulsive force between two 
protons in an atomic nucleus, considering that, 

, and that the distance 

between them is [

mrproton
15104.1 −×=

mr 15104 −×= 4], is given by 
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This enormous repulsive force must be 
overcomed by the intense attractive nuclear force 
(strong nuclear force).  
          Now consider Eq. (9), where we put 

 and , 
then the result is 

2302 106 mrA proton
−×≅= π mr 15104 −×=
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Comparing Eq. (14) with Eq. (13), we can 
conclude that the attractive gravitational force 
(30N) is sufficient to overcome the repulsive 
Coulombian force expressed by Eq. (13).  
          These results lead us to formulate the 
following  question:  What is the true nature 
of the “strong nuclear force”? Is it 
gravitational as shown above?  
          This possibility is reinforced by the 
derivation the Coupling Constants for the 
Fundamental Forces that we will make 
hereafter, starting from Eq. (9).  
          It is known that  the weak force, , 
which is related to the strong force, , by 
means of the following expression: 
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where Wα  is the weak force coupling 
constant, and Sα  is the strong force coupling 
constant ‡. 
          Assuming that , where  is 
given by Eq. (9), then  Eq.(15) can be 
rewritten as follows 

FFS = F
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At  (0.1% of the diameter of a 
proton), the weak interaction has a strength 
of a similar magnitude to electromagnetic 
force, 

mr 18103 −×≅

2
0

2 4 reFE πε=  [5]. Thus, making 
, and substituting the above 

mentioned value of 
EW FF =

r , we obtain 
 
                                           
‡ Similarly, the weak force is related to the 
electromagnetic force, , by means of  the 

expression: 
EF

EWEW FF αα= ; and the strong 
force is related to the electromagnetic force, by means 
of  the expression: EWES FF αα= ; and the 

gravitational force, , is related to the 
electromagnetic force, by means of  the expression: 

GF

EGEG FF αα= .  
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This is the same value mentioned in the 
literature for SW αα [6]. 
          Now, considering that EWEW FF αα= , 
where Eα  is the electromagnetic force 
coupling constant, then we can write that  
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At the maximum range of the weak 
interaction, , we have the minimum value 
of the weak force, , which can be 
expressed by  Eq. (16) or Eq. (18) as follows 
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By comparing these equations, we obtain 
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          Experimental data, describing the 
strong force between nucleons is consistent 
with a strong force coupling constant of 
about 1 [6]. Thus, making 1=Sα  (strong 
force coupling constant) in Eq. (22), we 
obtain  
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The maximum range of the weak interaction, 

,  is of the order of  [maxr m1610− 7]. Equation 
above shows that, for r  the 
term 

m16
max 105 −×≅
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Consequently, Eq. (23) reduces to 
 

( )25
137

1
4 0

2

≅=
c

e
E

hπε
α

 
this is the expression of the electromagnetic force 
coupling constant.  
         Multiplying SW αα (given by Eq. (17)) by 

ES αα (given by Eq. (22)), we get 
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whence we obtain 
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          Now, we will obtain the gravitational force 
coupling constant, Gα , starting of the fact 
that the strong force, , is related to the 
electromagnetic force, , by means of the 
following expression: 
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Then, we can write that 
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          The relative strength of interactions 
varies with distance [8]. Here, starting from 
the fact that the strong nuclear force and the 

weak nuclear force are gravitational forces 
expressed by Eq. (9), we have showed that,  
at the range of about 10−15 m 
( ), the strong force(mr 16

max 105 −×≅ 1=Sα ) 
is approximately 137 times as strong as 
electromagnetic force ( 1371=Eα ), about a 
million times as strong as the weak force 
( 7103 −×≅Wα ), and about 1038 times as 
strong as gravitation( 39109.5 −×≅Gα ). All these 
values are in strong accordance with the 
values widely mentioned in the literature [9, 
10], given below 
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          Finally, we complete the unification of 
the Fundamental Forces of the Universe, by 
deriving from Eq. (9) the equations of the 
Coulombian Force and of the Newtonian 
Force. 
          Consider two electric charges  and 

 separated by a distance 
1q

2q r . If we define 
the area A  in Eq. (9) by means of the 
following expression 
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where  is a constant to be determined, and 

, then Eq. (9) can rewritten 
as follows 
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Note that, the term in brackets is equal to 1 for  

1769.0120 0
22 ≅= επ hceke . In this case, 

Eq. (30) reduces to
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which is the expression of the Coulombian 
Force.  
          In a similar way, we can derive the 
expression of the Newtonian Force for two 
particles with masses  and  respectively, 
separated by a distance 

1m 2m
r . First we define the 

area A  in Eq. (9) by means of the following 
expression 
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where  is a constant to be determined, and 

, is a minimum value of mass that will be 
calculated hereafter. Then substitution of Eq. 
(32) into Eq. (9) yields 

gk
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The term in brackets is equal to 1 for  
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Equation (34) can be rewritten as follows 
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where kgGc 81008.14 −×=h .  
         Equation (35) shows that, the term 
( )260 π  is a pure number such as , and 

the term 
gk

Gc 4h  is expressed in kg  such as 
, then we can conclude that 0m
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          This expression it was first derivated by 
Hawking (1971) [11], and it is known as 
Hawking mass limit. Starting from the 
principle that the gravitational collapse is a 
process essentially classic, Hawking have 
concluded that black-holes could not exist 
with radius less than the Planck length 
( )3cGh  (limit for which quantum fluctuations 
in the metric of the spacetime are considered of 
the order of 1). In this way, the minimum 
radius of Schwarzschild, 2

02 cGmrS = , 
would have this value and, to this radius 
would correspond to a minimum value of 
mass , given by 0m
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This would be, obviously, the smaller mass value 
for any macroscopic gravitational systems 
(black-holes, etc).     
          Now, just substitute Eq. (36) and Eq. (37) 
into Eq.(33), in order to obtain the expression of 
the Newtonian Force.  
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          The derivation of the Equations (31) and 
(39) via Eq. (9), shows clearly the unification of 
the Fundamental Forces of the Universe, i.e. 
shows that the nature of all the fundamental 
interactions is Gravitational.   
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          Before 10−43 seconds after the Big Bang 
the forces , ,  and  become equal in 
strength, unifying themselves into a single force, 

, i.e., 
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where GEWS αααα === . 
          Since 1=Sα , we then conclude that 
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Under these conditions, the energy  of a 

system of two particles with masses  and , 
separated by a distance 

UU

1m 2m
r , is given by 
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Since, ( ) 22
021 rmmmkA g=  where 260 π=gk ,  

(See Eqs. (32) and (36)). Then, Eq. (47) can be 
rewritten as follows 
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Assuming that, in the mentioned conditions (at 
the beginning of the Universe), 021 mmm == , 
and that the total mass of the Universe, 

§kgM Univ
5410≅ , at this epoch, it was formed 

by a number 62
0 10≅= mMN Univ of particles 

with mass  and radius  , compressed into 
the volume of the Initial Universe, 
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Therefore, we can assume that the distances r  
among the particles it was of the order of the 

Planck length, mcGlPlanck
353 106.1 −×≅= h

**.  
          Substitution of  and 021 mmm ==

Plancklr ≅  into Eq. (48) gives 
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where GeVGcE p

195 1022.1 ×≅= h  is the 
called Planck Energy  
          Note that the energy  is above, but very UU
close to, the energy level of the Total 
Unification Energy TotalΛ  †† (the energy level 
above which the electromagnetic force, weak 
force, strong force and the gravitational force 
become equal in strength and unified in a single 
force)., i.e., ≳UU TotalΛ . Thus, as pU EU 41≅ , 
we write that  
 

TotalΛ ≲  GeVUU
18103×≅

 
          Therefore, the Total Unification Energy,  

TotalΛ  is about 300 times greater than the called 

Grand Unification Energy, GeVGUT
16101×≅Λ  ‡‡.   

                                           
** The unification of the electromagnetic force, weak 
force, and strong force with the gravitational force is 
generally assumed to be close to the Planck Scale.   
 
††  Above TotalΛ , as showed in Eq. (45) and (47). 

Very close to TotalΛ  because the unification of the 3 
fundamental forces with the gravitational force 
requires that TotalΛ  has a value close to the Planck 
Energy.  
 
‡‡ The grand unification energy GUTΛ , is the energy 
level above which, it is believed, the electromagnetic 
force, weak force, and strong force become equal in 
strength and unified in a single force. 
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3. Conclusion 
 
          The theoretical results here obtained 
are in surprisingly good conformity with the 
experimental and theoretical data accepted 
currently, and form a solid unified theory for 
all the fundamental forces of the Universe. 
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 It is proposed a very simple device for controlling the gravitational mass of a metallic lamina, and the gravity 
acceleration above it. These effects are obtained when a specific extra-low frequency current passes through a 
specially designed metallic lamina.  
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1. Introduction 
            In a previous paper [1] we shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is 
the matter density ( )3mkg  and c  is the speed 
of light.  
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  
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where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 
       It is known that HB μ= , rkBE ω=  [2] and 
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 (also called phase constant); 
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 ; ε , μ and σ,    are the 

electromagnetic characteristics of the medium in 
which  the  incident  (or emitted)  radiation  is  
 

 
 

propagating ( 0εεε r= ; ; mF /10854.8 12
0
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0μμμ r=  where ). From Eq. 

(3), we see that the index of refraction  
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 Equation (3) shows that vr =κω . Thus, 
vkBE r == ω , i.e.,  

HvvBE μ==  
Then, Eq. (2) can be rewritten as follows 
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Substitution of Eq. (6) into Eq. (5) gives 
( ) ( )72 2EW ωσ=

Substitution of Eq. (7) into Eq. (1), yields 
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          Note that if tEE m ωsin= .Then, the 

average value for 2E  is equal to 2
2

1
mE  because 
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 2
E  varies sinusoidaly ( is the maximum value 

for
mE

E ). On the other hand, we have 2mrms EE = . 

Consequently, we can change 4E  by , and 
the Eq. (8) can be rewritten as follows 
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The Ohm's vectorial Law tells us 
that rmsrms Ej σ=  . Thus, we can write Eq. (9) in 
the following form: 
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By substitution of Eq. (12) into Eq.(10), we get 
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          Also, it was shown in the above mentioned 
paper [1] that, if the weight of a particle in a side 
of a lamina is  ( ggmP g

rr
=

r
 perpendicular to the 

lamina) then the weight of the same particle, in 
the other side of the lamina is   gmP g

rr
χ=′ , 

where l
i

l
g mm 0=χ  (  and   are 

respectively, the gravitational mass and the rest 
inertial mass of the lamina). Only when

l
gm l

im 0

1=χ , is 
that the weight is equal in both sides of the 
lamina. Thus, the lamina can control the gravity 
acceleration above it, and in this way, it can work 
as a Gravity Controller Device.  
          Since the gravitational mass of a body 
above the lamina is , then we can 

conclude that 
0ig mm =

( )gmP i χ0=′ . Therefore, this 
means that the gravity acceleration above the 
lamina is gg χ=′ .              
          Here, we describe a very simple device, 
which works as the mentioned lamina.  This 
device is easy to build, and can be used in order 
to test the correlation between gravitational mass 
and inertial mass previously mentioned (Eq. (1)), 

and also the modification of the gravity 
acceleration above the lamina ( )gχ .  
 
2. The Device 
          Consider the device shown in Fig.1 (a). It 
is basically a thin Aluminum strip attached to an 
electrical insulating plate.  This strip has been 
designed over an Aluminum lamina, in order to 
an electrical current ( )fjrms ;  to pass through it, 
producing the decreasing of its gravitational 
mass (stripgm ) , according to Eq. (10). The 
Aluminum of this strip has the following 
characteristics:            99.9% Aluminum; 1=rμ ;  
ρ = 2700 kg/m-3;σ = 3.5x107S/m. The Aluminum 
strip has the following dimensions; Length, 
L=3528 mm; Width: l = 5mm; Thickness: Δx 
=3μm. The Resistance of the Aluminum strip 
is: ( ) Ω=Δ== 7.6xlLSLR σσ  and the maximum 
current density, according to Eq. (12), is: 
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the maximum current is ( ) ( ) ASji rmsrms 05.0maxmax ==  
*; the Maximum Dissipated Power  is: 
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          By substuting the values of rμ , σ , ρ  and 
L into Eq. (13), we obtain. 
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Consequently, the gravity acceleration above the 
Aluminum strip is given by 
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         The calculated results starting from 
Eqs.(14) and (15)  for Hzf μ5= ; Hzf μ10= ; 

Hzf μ15= , in the voltage range  VV 5.01.0 −  
are plotted in Table 1. 
          Figure 1(b) shows an experimental set up 
in order to control the decreasing of the 
Gravitational Mass of the Aluminum strip. 
Figure 1(c) shows an experimental set up in order 
to control the decreasing of the gravity 
acceleration above the Aluminum strip.  
                                           
* The maximum out put current of the HP 3325 Function 
Generator (option 002 High Voltage out put) is 
0.08App.(0.056Arms).  Voltage range 4.0mV to 40.0Vpp; sine 
1 Hzμ  to 20MHz.   
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    (a) Device to produce the decreasing in the Gravitational Mass of the Aluminum strip.  

    (b) Experimental set up, using the device shown in (a), in order to control the decreasing of the Gravitational Mass  
           of the Aluminum strip.  

 
    (c) Experimental set up, using the device shown in (a), in order to control the decreasing of the Local Gravity ( g )  
           above the Aluminum strip (Gravity Controller Device). 
          Fig. 1 – Experimental set ups for controlling the Gravitational Mass of the Aluminum strip,  
                       and the Gravity acceleration above it. 
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0.1 0.1428 0.1352 0.9473 9.2930 
0.2 0.1428 0.0395 02769 2.6771 
0.3 0.1428 -0.2304 -1.6139 -15.8323 
0.4 0.1428 -0.6651 -4.6577 -45.6922 
0.5 0.1428 -1.2454 -8.7217 -85.5598 

 
  
 

    

0.1 0.1428 0.1418 0.9933 9.7442 
0.2 0.1428 0.1279 0.8959 8.7887 
0.3 0.1428 0.0794 0.5178 5.0796 
0.4 0.1428 -0.0415 -0.2909 -2.8537 
0.5 0.1428 -0.2209 -1.5469 -15.1750 

 
  
 

    

0.1 0.1428 0.1425 0.9980 9.7903 
0.2 0.1428 0.1383 0.9686 9.5019 
0.3 0.1428 0.1207 0.8458 8.2972 
0.4 0.1428 0.0779 0.5456 5.3523 
0.5 0.1428 0.0014 0.0098 0.0961 

Tab. 1 – Calculated results for the Gravitational Mass of the Aluminum strip ( )stripgm , and for the   
              Gravity acceleration above the Aluminum strip ( )gχ . 
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 5
          Next, we will show that by reducing the 
thickness of the Aluminum strip to nm3 † it is 
possible to design a similar device for working 
with frequency up to mHzf 2= . In this case the 
period T  of the wave is  ‡min3.8500 ≅= sT  .   
          Let us then consider an Aluminum strip 
with  thickness,  width and  
length as shown in Fig.2.  If  the maximum 
applied voltage is  then, 
according to Eq. (13), we have 

nm3 mm5 mm528,3

voltsV 2.22max =

( )

( )

( )
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For mHzf 2= , Eq. (16) gives 
 

( )

( )
( )1746.0

0

−==
stripi

stripg

m
m

χ

 
          Through the Aluminum strip, the 
maximum intensity of the electrical current is 
given by 
 

( )

( )( ) ( )([ )
mA

mS

SLVSji

3.3

105103528.32.22/105.3 397

maxmaxmax

=

=×××= ]
===

−−

σ

 
The electrical resistance of the Aluminum strip is   
    
                                           
† Ultra Thin Aluminum Nanofoils (foils with 
nanometers thicknesses) are manufactured, for 
example by American Elements - The Advanced 
Materials Manufacturer (See the available nanofoils at: 
https://www.americanelements.com/ultra-thin-
aluminum-nanofoil-7429-90-5).  
‡ In the case of the first device the frequency it were 

Hzf μ10=  and the period .   hourssT 77.27105 ≅=

( )( )( )[ ] Ω=
×××

=

==

−− 6720
105103105.3

528.3
397

S
LRstrip σ

 
Therefore, the maximum dissipated power by the 
strip has now the following value 
 

mWiRP stripstrip 2.732
max

max ==
  
Note that this power is almost the double of the 
power in the first device (37.7mW). 
          Let us now verify if the area of the surface 
of the Aluminum strip (area of the surface of 
thermal transfer ; 5mm x 3,528mm) is sufficient 
to transfer to the surrounding air all the heat 
produced by the strip (in order to avoid the fusion 
of the strip).  
          The coefficient of heat transfer, , can be 
expressed by the following equation [

h
4, 5,6] 

( ) ( )18
TA

tQh
nΔ
ΔΔ

=

where tQ ΔΔ  (in W) is the dissipated power ; 
 (in mnA 2) is the necessary area of the surface of 

thermal transfer and  the difference of 
temperature between the area of the solid surface 
and the surrounding fluid (K).  

TΔ

          When the surrounding fluid is the air , the 
heat transfer coefficient, , varies from 10  up to h

KmW °.100 2  [7]. Assuming KmWh °= .10 2 , 

and KT °=Δ 1 , then for , Eq. 
(18) gives 

mWPstrip 2.73max =

( ) ( )191032.7 23 m
Th

tQAn
−×=

Δ
Δ Δ

=

Since the area of the surface of the Aluminum 
strip is 
  

nstrip AmmmmmA >>×=×= − 23106.17528,35
 
Then, we can conclude that the area of the 
Aluminum strip is sufficient to transfer to the 
surrounding air all the heat produced by it. The 
same is valid in the case of the first device, where 
the dissipated power by the Aluminum strip is 
even smaller than in the second device.  
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Fig. 2 –  Device using Aluminum strip with  3nm thickness. 
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Here we show that it is possible controlling the gravitational mass of a specific ferrite lamina, and the gravity 
acceleration above it, simply applying an extra-low frequency electromagnetic field through it.  
 
 

    Key words: Gravitational Interaction, Gravitational Mass, Gravity Control.  
 
1. Introduction 
 
            In a previous paper [1] we shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 

gm 0im
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is 
the matter density ( )3mkg  and c  is the speed 
of light.  
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  

( )22
2
12

2
1 HEW με +=

where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 
       It is known that HB μ= , rkBE ω=  [2] and 

( )
( )3

11
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2 ⎟
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⎛ ++

===

ωεσ
μεκ

ω

rrr
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dzv

where    is     the    real part of the propagation 

vector 
rk
k
r

 (also called phase constant); 

ir ikkkk +==
r

 ; ε , μ and σ,    are the 

electromagnetic characteristics of the medium in  

 
 
 
which  the  incident  (or emitted)  radiation  is 
propagating ( 0εεε r= ; ; mF /10854.8 12

0
−×=ε

0μμμ r=  where ). From Eq. 

(3), we see that the index of refraction  

m/H7
0 104 −×= πμ

vcnr =   
is given by 
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 Equation (3) shows that vr =κω . Thus, 
vkBE r == ω , i.e.,  

HvvBE μ==  
Then, Eq. (2) can be rewritten as follows 
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For ωεσ >> , Eq. (3) gives 
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          Substitution of Eq. (6) into Eq. (5) gives 
( ) 2

2
1 2 EW ωσε += . Since ωεσ >> , i.e., 

εωσ >> , then we can write that 
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Substitution of Eq. (7) into Eq. (1), yields 
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          Note that if tEE m ωsin= .Then, the 
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 2
average value for 2E  is equal to 2

2
1

mE  because 

E  varies sinusoidaly ( is the maximum value 

for
mE

E ). On the other hand, we have 2mrms EE = . 

Consequently, we can change 4E  by , and 
the Eq. (8) can be rewritten as follows 
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          Also, it was shown in the previously 
mentioned paper [1] that, if the weight of a 
particle in a side of a lamina is gmP g

rr
=  ( gr  

perpendicular to the lamina) then the weight of 
the same particle, in the other side of the lamina 
is   , wheregmP g

rr
χ=′ l

i
l
g mm 0=χ  (  and 

  are respectively, the gravitational mass and 
the rest inertial mass of the lamina). Only 
when

l
gm

l
im 0

1=χ , is that the weight is equal in both 
sides of the lamina. Thus, the lamina can control 
the gravity acceleration above it, and in this way, 
it can work as a Gravity Controller Device.  
          Since the gravitational mass of a body 
above the lamina is , then we can 

conclude that 
0ig mm =

( )gmP i χ0=′ . Therefore, this 
means that the gravity acceleration above the 
lamina is 

( )10gg χ=′
          Here we show that it is possible controlling 
the gravitational mass of a ferrite lamina, and the 
gravity acceleration above it ( g)χ , simply 
applying an extra-low frequency electromagnetic 
field through it, according to Eq.(9) and Eq. (10).   
   
2. The Device 
 
          Ferrites are ceramic materials electrically 
non-conductive [3]. Usually all ferrites are 
electrically insulator (the electrons in ferrites are 
not free [4]).  But the order of resistivity is 
different for different ferrites. The resistivity of 
ferrites varies in the range of 10-3 ohm-cm to 
1011ohm-cm ( mS510  to mS910− ), at room 
temperature [5].  
          Consider a ferrite lamina with  
thickness 200mm, width and 200mm length; 
coated with a insulating paint, and with the 
following characteristics: ; 

mm2

3/5000 mkg=ρ
5000=rμ ; mS /102 3×=σ .  Applying across 

the above mentioned ferrite lamina an oscillating 

electric field, , with extra-low frequency, rmsE
Hzf 1=  (See Fig.1), then according to Eq. (9), 

we get 

[ ]{ } ( )111108.2121 0
421

irmsg mEm −×+−= −

For a maximum electric field, , given by max
rmsE

( )12108.1180 5max mVmmVErms ×==
Eq. (11) gives  

( )131−≅= ig mmχ
Considering the value of the maximum electric 
field ( mmV180 ), and that the ferrite lamina has 
2mm thickness, then, in order to obtain the above 
result, the breakdown voltage of the ferrite 
lamina must be greater than V360 , i.e., 

(≳360V). This is a low breakdown voltage for a 
ferrite because several of them have breakdown 
voltage of the order of some kV  and maximum 
electric field of some mmkV / [6].     
          Figure 1 shows an experimental set up in 
order to verify the decreasing of the 
Gravitational Mass of the ferrite lamina, and the 
decreasing of the gravity acceleration above the 
ferrite lamina. The ferrite lamina is attached over 
one of the plates of a parallel plates capacitor 
(See Fig.1).Under these conditions, the electric 
field close to the capacitor plate ( )02 εSqE = , 
is the electric field across the ferrite, , i.e.,  ferriteE

( ) ( )14
2222 000 d

V
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S
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S
qE rr

ferrite
ε

ε
ε

εε
====

where rε  is the relative permittivity of the 
dielectric of the capacitor; is the voltage 
difference between the plates of the 
capacitor, and the distance between them.  

V

d
          Since mVErms

5max 108.1 ×= , then in order 

to obtain , we must have   ( )
maxmax
rmsrmsferrite EE =

( ) ( )15108.1
2

5max
max

max mVE
d

V
E rms

rmsr
rmsferrite ×===

ε

If 03.2=rε  (Teflon), and , then Eq. 
(15) shows that the maximum  voltage 
difference between the plates of the 
capacitor must be given by 

mmd 1=
rms

( )1634.177max VVrms =
          The concepts here developed can also 
be useful to build a Gravitational Motor, 
which can convert the Gravitational Energy 
into Rotational/Electric Energy (See Fig.2).  
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Fig. 1 – Experimental set up for controlling the Gravitational Mass of the Ferrite 
Lamina, and the Gravity acceleration above it. Note that the Ferrite Lamina has inertial 
mass ( ) kgm ferritei 4.0500010220.020.0 3 =××××= − . Thus, the precision balance must have 
resolution of 0.01g or less.  
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(b) 

Fig. 2 – (a) Gravitational Motor - Conversion of Gravitational Energy into Rotational Energy/Electric Energy. 
             (b) Gravitational Spacecraft – Gravitational Thrust. If ( )ferritesm  becomes negative, i.e., if 0<χ , 

and ( ) ( )ferriteiSi mm 00>χ , ( )( )gSferritegS mm >  then, the gravitational forces 21F
r

and 12F
r

 become 
repulsive. Note that the gravity inside the spacecraft can be made equivalent to the gravity on the Earth 
( )2.8.9 −= smg , simply putting on the spacecraft floor  a set of  n  ferrite plates (inside the parallel plates of 
capacitors). In this case, the gravity above the set of ferrite plates will be ( )2rmG g

nχ  (See Eq. (10)). Thus, 

for example, if ( ) 112 10−≈rmG g the gravity on the floor can be made of the order of 2.10 −sm by making  

12=n  and 10≅χ . 
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1. Introduction 
 
          The energy spectrum of cosmic-ray 
particles extends to ~1020 eV [1]. The origin 
of these ultra-high-energy cosmic-ray 
particles is not yet firmly established [1, 2, 3-
6]. Actually, this is one of the great 
challenges of modern Astrophysics [7, 8]. In 
this paper, we show that the extremely-high 
energies of these cosmic particles can be 
related to the strong increase of their 
gravitational masses when they have been 
generated.    
 
2. Theory 
         
          In 1974, Stephen Hawking shown that 
black holes could emit particles (neutrinos, 
electrons, protons, nucleons, etc.) and so 
evaporate [9]. The Hawking’s theory [9, 10] 
establishes that the internal temperature ( )T  of a 
black hole, its lifetime ( )τ  and the number ( )N  
of particles emitted from it, are respectively 
given by 

 ( )11026

m
T ≈  

( )210 327 m−≈τ   
and   

( )31011mN ≈  
where (in grams) is the inertial mass of the 
black hole.  

m

          In a previous paper [11] it was shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 
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where U  is the electromagnetic energy absorbed 
or emitted by the particle;  is the index of 
refraction of the particle and  is the light speed. 

rn
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          In the particular case of thermal radiation, 
it is usual to relate the energy of the photons to 
the    temperature,   through    the     relationship  

 
 

kTh ≈ν ,  where KJ.k 2310381 −×=  is the 
Boltzmann's constant. Thus, in that case, the 
energy absorbed by a particle will be 

kThU ηνη ≈= , where η is a particle-
dependent absorption coefficient ( 1.0≅η , see 
[12]).   Therefore, Eq.(4) can be rewritten in the 
following form: 
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According to Eq. (1), the temperature ( )T  of 
mini black holes can be very high, in such way 
that the term 2

0 cmkTn irη in Eq. (5), can become 
very greater than 1. In this case, Eq. (5) shows 
that, the gravitational masses of the particles 
emitted from a mini black hole will be given by: 

( ) (61~;102 41
2 r

r
g nT

c
kTnm −−≈⎟

⎠
⎞

⎜
⎝
⎛−≈
η )

Thus, these particles will have energy, E , 
expressed by [11]:  
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cv << , Eq. (7) reduces to For  
( )810 24 TE −≈

In the case of mini black holes with inertial 
masses gm 1000< *, the temperature, T , 
according to Eq.(1), is . Then, Eq. 
(8), tells us that the particles emitted from these 
mini black holes can have energy,

KT 2310>

E , given by 
( )9101.0 19 eVjouleE ≈>

This energy corresponds to the extremely-high 
energies of the spectrum of the cosmic-ray 
particles. Consequently, we can conclude that, 
possibly the ultra-high-energy cosmic-ray 
particles can have originated in mini black holes. 
 
                                           
* In 1971 Hawking shows that many mini black holes 
( )gm 910<<  with masses down to ~10-5g could 
have be created in the initial stages of the formation of 
the Universe [13].   
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An experimental arrangement, using two petawatts laser beams, is proposed here in order to show 
that the two laser beams interact gravitationally between them, due to the photons have non-null 
imaginary gravitational mass.    

        Key words: Imaginary Gravitational Mass, Gravitational Interaction, Petawatts laser, Photons. 
 
INTRODUCTION 
 
          In a previous paper [1] we have show 
that photons should have imaginary 
gravitational mass, , given by (imaginarygpm )
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where is the frequency of the photon. Thus, 
the gravitational forces, , between two 
photons separated by a distance 

f

ppF
r , at the free 

space, can be expressed by 

( )

( )2
3

16
2

2

2

2

2

23
4

2

2

r
G

c
hf

r

i
c
hf

G

r
m

GF imaginarygp
pp

⎟
⎠
⎞

⎜
⎝
⎛
⎟
⎠
⎞

⎜
⎝
⎛−=

=
⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛+

−=

=−=

         It is then expected that the gravitational 
forces, between two parallel laser beams, curve 
the laser beams mutually, approaching them 
progressively.  
        Here it is proposed an experimental 
arrangement to check the phenomenon above.  
 
THEORY 
           
          Assuming that the total imaginary  
gravitational mass of each laser beam is given by 

, where  is the 
number of photons in each laser beam, and 

) is the imaginary gravitational mass 
of one photon (Eq. (1)). Then, the gravitational 
forces  between the two laser  beams will be 
given by 

( ) (imaginarygpimaginarygp NmM = )
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          The acceleration produced by the force 

 upon a central photon in one of the laser 
beam (See Fig.1) can be then expressed by 

ya

yF

( )imaginarygpyy mFa = . Consequently, the 

trajectory of the photon will have a deflection 
yΔ  (and also the trajectory of the laser beam), 

which can be expressed by the following 
equation: 
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where   cxtt xy ==  (See Fig.2).  
 
               Δy                              Δy 
 
                            
                                                 
             Fy                                    Fy                
                                                    
                                    
 
Fig.1 – Displacement yΔ of the trajectory of the 
laser beams due to the mutual gravitational 
interaction of the laser beams. 
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Fig.2 – Top view of the displacement yΔ of the 
trajectory of the   laser beams. 
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          By substuting equations (3) and (1) into 
Eq. (4), we get 
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           Since , where LPtNhf = P  is the power 
of the laser beam and the pulse duration, then 
Eq.(5) can be rewritten as follows 
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SUGGESTED EXPERIMENT 
 
          Equation (6) shows that the value of yΔ is 
only relevant if the distance x  is very great 
(thousands kilometers) and also if the laser beams 
have very great energy ( ) .  LPt
          Recently, it were developed powerful 
lasers called Petawatt lasers. These lasers are 
used for study of basic science, generating such 
high-energy quantum beams as neutrons and 
ions, but only a few facilities in the world have 
this type of laser. Petawatt lasers in the world 
have had relatively a small output (to a few tens 
of joules). However, in 2015, the Institute of 
Laser Engineering (ILE), Osaka University, has 
succeeded to reinforce the Petawatt laser "LFEX" 
to deliver up to 2 petawatts in the duration of one 

picosecond, i.e., pulses with energy of about 
2000 joules * [2].  
          Consider two laser beams each one with 
this energy ( )joulesPtL 2000=  and frequency  

Hzf 14103.6 ×= . If they are on the Earth’s 
surface (separated by a distance , and 
are projected to the Moon surface in such way 
that the distance 

)5.0 mr =

x  is  
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rrdx MoonEarthMoonEarth

8

/
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Then, Eq. (6) tells us that in this case, we have 

( )705.0
3

2 2

2 m
rc
xPt

hf
Gy L ≅⎟

⎠
⎞

⎜
⎝
⎛=Δ

This displacement can be easily measurable. 
Therefore, this experiment is feasible, and can be 
used in order to prove that photons interact 
gravitationally among them because they have 
imaginary gravitational masses, as expressed by 
Eq. (1). 
   Moon 

 

     Earth 

 

Fig. 3 – Petawatt lasers sent from a telescope on Earth (in 
red). Laser beams reflected (in blue) from   reflectors   on   
the Moon surface. 
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* In 2016, a team of Chinese physicists working in the 
Superintense Ultrafast Laser Facility (SULF) in 
Shanghai announced success in creating a laser beam 
generating 5.3 petawatts power. The researchers are 
now upgrading their laser and hope to beat their own 
record by the next year with a laser of 10 petawatt. 
They intend to build a 100 Petawatt laser up to 2023.  
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   Moon                                                                          

 

     Earth 

 

Fig. 4 – Petawatt lasers sent from a telescope on Earth (in
red). Laser beams reflected (in blue) from retroreflectors
on the Moon surface. The laser beams in green has low-
power their function is only for reference in the case of a
telescopic observation of the retroreflectors on the Moon
surface. 

yΔ  yΔ  
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Retroreflectors are optical devices that return any 
incident light back in exactly the direction from 
which it came. 
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Here we show how to produce thrusts of the order of 100kN or more, starting from sets of 
micro-tubes (diameter<< 1cm) filled with air at low pressure, subjected to gravity g, and a 
strong magnetic field H . Under these conditions, these micro-tubes work as micro-thrusters, 
where the thrust is produced starting from the local potential gravitational energy.   

    
Key words: Gravitational Mass, Gravitational Interaction, Gravitational Thruster. 

 
 
INTRODUCTION 
 
          In this paper we will show that micro-tubes 

 filled with air at low 
pressure, subjected to gravity , and a  strong 
magnetic field 

( cmdiameter 1<< )
gr

H , can works as micro-thrusters, 
where the thrust is produced starting from the 
local potential gravitational energy. In this 
context, it is also shown that sets of these micro-
thrusters can produce thrust of the order of 100kN 
or more.   
 
THEORY 
 
          In a previous paper [1] we shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is 
the matter density ( )3mkg  and c  is the speed 
of light.  
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  
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where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 
       It is known that HB μ= , rkBE ω=  [2] and 
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 ; ε , μ and σ,    are the 

electromagnetic characteristics of the medium in 
which  the  incident  (or emitted)  radiation  is 
propagating ( 0εεε r= ; ; mF /10854.8 12

0
−×=ε

0μμμ r=  where ; m/H7
0 104 −×= πμ σ  is the 

electrical conductivity in S/m). From Eq. (3), we 
see that the index of refraction  vcnr =   is 
given by 
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 Equation (3) shows that vr =κω . Thus, 
vkBE r == ω , i.e.,  

( )5HvvBE μ==
 Then, Eq. (2) can be rewritten as follows 
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For ωεσ >> , Eq. (3) gives 
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Substitution of Eqs. (6) and (5) into Eq. (1) gives 
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          Note that if tHH m ωsin= .Then, the 

average value for 2H  is equal to 2
2

1
mH  because 

H  varies sinusoidaly ( is the maximum 
value for

mH
H ). On the other hand, we 

have 2mrms HH = . Consequently, we can change 
4H  by , and the Eq. (8) can be rewritten as 

follows 
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          Now consider a metallic cylindrical tube 
(φ  internal diameter,  height and 0.2mm 
thick), 

φh
filled with air at low pressure and 

subjected to gravity, , and an oscillating 

magnetic field 

gr

rmsH
r

 with frequency . The 
metallic tube is inside a dielectric, and is 
electrically charged as shown in Fig.1. 

f

If 
cm1<<φ  then, the distances among these 

electric charges and the atoms of air inside the 
tube will be very smalls. Consequently, the 
electrical forces that will act on these atoms will 
be very strong, and will be sufficient to ionize the 
oxygen and nitrogen atoms of the air, increasing 
the electrical conductivity of the air inside the 
tube.  
  
 
                                  
 
                    
 
                             
                               
                                  
                              
                                                  
                                  
                                                                                   
                                      
            
                             
 
                     
                                    
                                                See Appendix B 
Fig. – 1 Air Cylindrical tube (φ  diameter; φh  height). 
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          It is known that the electrical 
conductivity is proportional to both the 
concentration and the mobility of the ions 
and the free electrons, and is expressed by 
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where eρ  and iρ  express respectively the 
concentrations ( )3mC  of electrons and ions; 

eμ and iμ are respectively the mobilities of 
the electrons and the ions.  
          In order to calculate the electrical 
conductivity of the air inside the metallic 
tube, we first need to calculate the 
concentrations eρ  and iρ .  
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          Using techniques of the Statistical 
Mechanics we can calculate the most 
probable number of ions, , in the volume iN

φ
π φ hV 2
4=  of air cylindrical tube, by means 

of the following expression [3].  

( )13ii a
S
NN =
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Eq. (13) can be rewritten as follows 
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For mm6.1=φ and cmh 12=φ , Eq.(14) yields 
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( )15101.4 17 ionsNi ×=

Obviously, the number of free electrons will 
be equal the number of ions, thus we can 
write that 

( )16101.4 17ionsNN ie ×==
Now, we can calculate the concentrations eρ  
and iρ  ( )3mC  of electrons and ions by 
means of the following expression 
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This corresponds to a strong concentration 
level in the case of conducting materials. For 
these materials, at temperature of 300K, the 
mobilities eμ  and iμ  vary from 10  up 
to  [112100 −− sVm 4]. Assuming that 

 (Geometric mean of 
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electrical conductivity of the air inside the 
tube is given by 
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          The pressure, P
r

, exerted on the area φ , by 
of the air confined inside the tube, according to 
Eq.(1), is given by 
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Substitution of Eq.(9) into Eq. (19) gives 
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For, Hzf 2.0= , ,  Eq.(20) gives mSair /102 7×≅σ

[ ]{ } ( )211075.12 4282 ghHP airrmsairair
rr

φρρρ −×+−= −

For 34 .101 −−×= mkgairρ ( )Torr21062.6 −× , and 

 mAHrms /1096.7 5×= ( )T1  , Eq. (21) gives 

( )220164.0 ghP rr
φ−=

          Note the sign (-) in Eq. (13). It indicates 
that, in this case, the pressure P

r
 acts on the 

contrary direction of the gravity . This means 
that the pressure will be exerted on the upper 
surface of the cylindrical tube (See Fig.1). Thus, 

the cylindrical tube works as a gravitational 
micro-thruster, producing a thrust , given by 

gr

F
( )230129.00164.0 2 ghgShSPF rrrr

φφφφ φ−=−==

         If cmh 12=φ .; mm6.1=φ  and 

, then the intensity of the force 2.81.9 −= smg F
r

 
is given by 

( )241089.3 8 NF −×=
          In the case of a plate with  
gravitational micro-thrusters, the Eq. (24) can be 
rewritten as follows 

φN

( )251089.3 8
φNFN

−×=

For example, if ( ) 313600560560 =×=φN , 
then Eq. (25) gives 
 

( )262.1102.10122.0 3 gfkgfNFN =×== −

 
Assuming that, the 313600 metallic cylindrical 
tubes (external diameter= mmmmex 0.24.0 =+=φφ  
and height = ) are distributed into a square 

dielectric plate with sides , 
φh

l according to the 
pattern shown in Fig.2, then we can write that 

52.2 φφ Nl ex=  (See Fig. 2). This means that 

the dielectric plate will have   
( )2710.1 ml =  

 
                                 l1    
                       
              
                                                          dielectric plate 
 
 
 
 
                                                                           
 
 
                                                                 l1 
 
 
                    
                     
                   (2.2øex)2 ............ 5 
                          S  ............ Nø 

  ( ) 222.2
5

l
N

S ex == φφ
 5

2.2 φφ
N

l ex=⇒  

 
Fig. 2 – Distribution of metallic cylindrical tubes  into a
dielectric  plate.  
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          Figure 3 shows an experimental set-up 
in order to check the total thrust produced by 
the dielectric plate, with  gravitational 
micro-thrusters, subjected to an oscillating 
magnetic field, given by 

φN

 

 
( ) ( )

rms

rmsrmsturnsrms

i

iiyNH

4103

01.0300

×=

===
 

 

                                                       

                                                                                                                                             

 

                Total mass of the system (without coils) = Mtotal = 30.86 kg 

                                                             mmhHT 5+= φ  

Fig. 3 – Schematic Diagram of the dielectric plate, with φN
Gravitational Micro-Thrusters, on a balance, and inside a
magnetic field produced by two external coils.  

 Vacuum 
pump  

  

  

    Nø  Gravitational Micro-Thrusters (in white)  
                        (Filled with air at 66.2 m Torr) 
                 (Diameter mm6.1=φ ;  height cmhT 12= ; 

                       Air density 34 .101 −−×≅ mkgρ ) 

 Coil: 300 turns (in X , in order to reduce the effect of distributed  
          capacitance );    #  14 AWG 

hø 

Balance 
 

l

HT

Bottom cover 
  (1mm thick) 

  y = 1cm

 
          The mass of one dielectric plate (High-
density polyethylene (HDPE), ), 3.970 −mkg
12.2cm thickness ( )mmhcm 22.12 += φ  (See Fig 
3), without the micro-thrusters is given by.  
 
            ( )( ) kgcmlmMg 19.1439702.122 ==             
 
The mass of one dielectric plate, 12.2cm 
thickness, with  cylindrical tubes, is given by  φN

     ( ) kghNmm exMgMg 51.28970 2
4 =−= φ
π

φφ φ  

          The mass of one dielectric plate, 2mm 
thickness (Bottom cover, see Fig.3), is  
         ( ) ( )( ) kgmmlm mmMg 35.297022

2 == .  
Thus, the total mass of the system is given by 
 

( ) kgmmM mmMgMgtotal 86.3035.251.282 =+=+= φ

 
Therefore, the balance (see Fig.3) can have the 
following characteristics: 
 

            
g

kgcapacityMaximum

1.0accuracy Measuring

35

 
          If the magnetic field is increased to 

 
rmsH

mA /1057.5 8× ( )T700  * ( ), 
then Eq. (21) gives 

34 .101 −−×= mkgρ

 
( )28/1066.9 23 mNP ×−=

 
Therefore, the thrust produced by one micro-
thruster (diameter 

φF
mm6.1=φ  and 

height cmh 12=φ ), is given by 
 

( )290194.02 NPrPSF === φφφ π
 
Consequently, the total thrust produced by the 
system (one plate) with 313600=φN  micro-
thrusters will be given by 
 

( )309.6090 NFNFN == φφφ

 
In practice, we can overlap several similar plates 
in order to increasing the total thrust. In this case, 
if the number of plates is , the result is platesN

( )31
φNplatestotal FNF =

For example, if number of overlapping plates 
(with 313600=φN  micro-thrusters) is 

27=platesN , then the total thrust produced by 
the stack of plates (~3.4cm total height) will 
be given by 
 

( )324.164 kNFtotal ≅

This thrust is of the order of the thrust of a 
fifth-generation jet fighter F-22 Raptor, 
which reaches 160,000N.  
                                           
* Recently, a magnetic field of 1200 T was generated 
by the electromagnetic flux-compression (EMFC) 
technique with a newly developed megagauss 
generator system [5].   
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)
          It is important to note that the vertical 
direction ( gr−  of the thrust produced by the 
plates can be turned of 90°, in order to 
produce horizontal displacements (See Fig.4 
and Fig.5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                    
 

Fig. 4 - The vertical direction ( )gr−  of the thrust produced by a
plate, with φN  gravitational micro-thrusters, can be turned of 90°, in
order to produce horizontal displacements. 

g 

Ftotal 

Fx 

Gravitational Micro-Thrusters 

CG 

Air at low 
pressure 

 
 
 
 
  
 
 
                                            Fx 
 
                Fx                                         Fx 
 
 
 
 
 
 
 
 
      Plate, with φN  Gravitational Micro-Thrusters 

 
Fig. 5 – Horizontal displacement of Fx in several
directions, simply rotating the  plate with φN
Gravitational Micro-Thrusters 
.  
 
 

          Thus, gravitational micro-thrusters 
can be used to produce vertical or horizontal 
thrusts (in respect to ). It is easy to see that, 
due to the magnitude of the thrust produced 
by these systems and their versatility, they 
can be can be used to move several types of 
vehicles. 

gr
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APPENDIX A – Gravitational Thruster System (using plates with φN  Gravitational
Micro-Thrusters) to be used in aerospatial vehicles: the sub-systems S5 and S6
provide the vertical thrust (lift force). The sub-systems S1, S2, S3, S4 provide the
horizontal thrusts in any direction. Note that the opposite thrusts (S1,S3), (S2,S4) can
stop quickly the vehicle (see top view).  

                                                               S1 

                                                                   Fx      

                                                                                                        S2                                           
                            CG                   Fx                                   Fx 

                                         S4 

                                                                       
                                                                  Fx  

                                                                                S3 

                                                                  Top view 
                                                                                                                                                    
                                                                                                                                                                
             S5                                                                                                                    S6           Ceiling

                                     

      Fv                   CG                                                                                            Fv 

                                                S4                   S3                    S2 

      Column 1                                                                                                        Column 2 
                                                                                                                                                    Floor 

                                                                 Side view 
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APPENDIX B – Ionization of the atoms of the Air inside the Micro-thrusters. 
                                                                              φ  

                                                                                                      1r                
                                                                                                             2r            
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                                                                                e               e                              q 

                                                                                                                                              V 

                                     
( )2

120

2

0 4 rr
eF
−

=
πε

 ; 2
10

1 4 r
eqF
πε

=  ; 2
20

2 4 r
eqF
πε

=           C               

                      
 
        If 01 FF > then 02 FF > because 12 FF > .  Under these circumstances, occurs the ionization of

the atoms of the Air inside the micro-thrusters. This means that the condition for the ionization
occurs is 01 FF > . By comparing the expressions of 1F  and 0F , we then conclude that                         
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1 e
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However, if the number of micro-thrusters in each plate is φN , then the total charge, Q , to be
provide by the capacitor is  

                                               ( )2
2
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1 e
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⎛
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>= φφ  

If we use cN  similar capacitors associated in parallel, then the total charge produced by them is
given by 
                                               ( )3CVNqNQ cc ==  

By comparing with Eq. (2) with Eq. (3), we conclude that                                                            
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For 313600=φN ; 10=cN ; mrr 10
12 10−≅− ⇒ 212 φ≅≅ rr  and VFC 758000 −= μ , the Eq. (4)

gives 
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Controlling gravity represents much more than a major technological advance, it means overcoming a 
highly relevant stage in the evolutionary process of mankind. Here we show that, in practice, gravity 
control means the possibility of building spacecraft that will allow us to explore the Universe. It also 
means a radical improvement with huge benefits in transportation, electric power generation and 
telecommunications systems.   

        Key words: Gravity, Gravity Control, Gravitational Energy.
 
 

         By the early 20  Century, 
astronomers were beginning to realize 
that the stars we see in the sky were 
only a small part of the universe. They 
soon realized that the Milky Way, 
containing approximately 100 billion 
sun-like stars, was just one more 
galaxy among over 100 billion others 
scattered throughout outer space. Most 
of these galaxies are organized into 
groups each containing up to ten 
thousand galaxies. Our galaxy is part 
of a small group called the Local 
Group. 

th

          These findings have led the 
astronomers to believe that the galaxy 
in which we live is but a practically 
imperceptible point in the context of 
the observable universe. What about 
the solar system which in turn is just a 
tiny dot in the Milky Way? Is it then 
possible that in this gigantic universe 
only our planet is habited? Is agreeing 
with this not the narrow 
anthropocentrism that guided the 
ancient cosmologies, attributed to man 
and his abode - the Earth – and their 
exaggerated roles, out of proportion 
with their true importance in the 
general context?  
          Since it is known that there are 
over 100 billion galaxies in the 
universe and that a galaxy like ours 
contains approximately 100   billion   
stars, then we can estimate that there  

 
are 10 sextillions of stars. Modern 
theories of solar system formation 
suggest that practically all isolated 
stars have a planetary system 
associated with them. However, the 
number of single stars, i.e., those that 
do not belong to multiple systems 
(double stars, etc.) is estimated at 
about 15% of the total. Therefore we 
can assume that there are about 1 
sextillion stars with an associated 
planetary system, such as our solar 
system. Thus, even if there were only 
one planetary system inhabited per 
billion, we would still have at least 1 
trillion dwellings in the Universe.     
          We see then that, even in a 
simplified estimate like the one we just 
made, there is no way of not believing 
that there are humans on other planets, 
and that they are more evolved on 
some planets than on others. Why 
shouldn't it be like this? Why would 
Earth have to be unique in a Universe 
made up of the repetition of so many 
similar structures and systems? The 
process of life is undoubtedly the same 
throughout the universe, and therefore, 
it must develop on these planets in a 
manner analogous to that on Earth. As 
such, other similar humanities must 
have developed in the Universe, and 
obviously some must be more evolved 
than others, simply because they 
started first. 

688



 2
          It does not take much 
discernment to realize that the Earth is 
a primitive planet. Humanity lives here 
at the beginning of the evolutionary 
scale. Just look at the successive wars 
that have been going on here for 
centuries. Nations invade others for 
the purpose of dominating, looting, 
destroying, etc. The most powerful 
countries constantly cheat in an 
attempt to oppress the weak. Most 
politicians strive to get rich at the 
expense of the public money; they 
practice all types of cheating, solely 
for their own benefit, and the groups 
they represent, so Politics on this 
planet simply becomes the art of 
deceiving the people. People suffer 
without getting back the benefits that 
should come from the heavy taxes they 
pay. Much of the tax revenue is 
intended for the maintenance of the 
corrupt governments that the people 
themselves often reelect after being 
wickedly deceived by election 
campaigns deliberately designed to 
deceive and seduce the voter. On the 
other hand, the big financial 
conglomerates, always eager for profit, 
seek to invest in countries where 
corruption prevails, injecting large 
sums of money to lend the population 
at extortionate rates of interest, which 
the population will pay with great 
sacrifice.  
          The simple truth of brotherly 
love is ignored. On the other hand, 
most citizens still do not understand 
that the health of the parties defines 
the health of the whole, and that, first 
it is necessary to adjust our individual 
conduct and strengthen our will and 
character, to then be entitled to a 
government of our level. 

          Nature here is cruel ... only the 
strongest survives, while the weak are 
often destroying. But it is in perfect 
harmony with the average 
evolutionary level of those who live 
here since beings tend to group 
together according to mutual affinity. 
Just as cells with a high degree of 
mutual affinity group together to form 
tissues and organs, so each planet's 
ecosystem results from the clustering 
of related parts. Thus, the ferocity 
found in the behavior of most 
terrestrial humans reflects only the 
fierce nature of the planet. So, it is not 
surprising that so many pathogenic 
microorganisms exist in this world. It 
is in this environment that terrestrial 
humanity exercises its sovereignty. 
How, then, could this terrible existence 
on planet Earth be classified beyond 
the beginnings of an evolutionary 
scale? 
         Assuming that Earth is at the 
beginning of an evolutionary 
escalation, it is to be expected that, in 
the Universe, there are other 
humanities, more evolved or even 
much more evolved, than ours. In this 
context, by the law of mutual affinity, 
more evolved planets with more 
evolved natural systems would house 
these humanities; more evolved 
humans living with more evolved 
animals in an environment where the 
word predator is meaningless.              
          However, it cannot be denied 
that terrestrial humanity has evolved 
greatly since its emergence on the 
planet approximately six million years 
ago. Emergence of the arts and the 
sciences, improved quality of life, 
providing materially and 
psychologically more evolved 
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environments that, in turn contributed 
to the development of relevant works 
for our humanity. Thus, if humanity 
has evolved this far, it means that it is 
very likely to continue to evolve in the 
future, unless, of course, a major 
catastrophe occurs causing significant 
destruction on the planet. 
          Perhaps we can evaluate our 
current evolutionary level by the level 
of development of our science. It is 
still very young. Basically, it's only a 
few centuries old. Our spacecrafts 
can't even take us beyond the moon. 
But, with great difficulty, we've 
already sent unmanned spacecraft to 
neighboring planets. The big problem 
is overcoming gravity. We are stuck in 
the Earth and what holds us is gravity. 
          So, controlling gravity means 
much more than a major technological 
advance; it means overcoming a highly 
relevant stage in the evolutionary 
process of humanity. Have more 
evolved humanities ever achieved this 
feat? 
          It is well-known that if man 
encounters intelligent creatures on 
other planets, they may even be found 
to have the same degree of 
technological advancement as ours, 
but they may also be less or more 
advanced than we are. Needless to say, 
if they had arrived on our planet first, 
they would have to be technologically 
advanced. 
          If, throughout the history of 
mankind, no observations of UFOs 
(Unidentified Flying Objects) had ever 
been reported, then we would perhaps 
have the privilege of being the most 
technologically advanced in the entire 
universe. The other possibility, less 
honorable, is that Earth and its 

inhabitants would be so insignificant 
to the rest of the universe that no one 
would have deigned to visit us. But 
while the first possibility would 
certainly lead us to incur the common 
error of anthropocentrism, the second 
possibility tends to exaggerate the role 
of earthlings in the universe, mainly 
because this does not live up to the 
technological development that we 
have acquired by means of the 
sacrifice of several generations of 
scientists.  
          However, what has really been 
verified are the several frequent UFO 
sightings on our planet, a clear 
indication that we are not the most 
technologically advanced. These 
fantastic devices lead us to believe that 
other beings in the universe have 
already dominated gravity and made 
use of this knowledge to build 
spaceships, which we call UFOs. 
          We must take this possibility 
seriously as it carries with it the 
indication that, just as it did for us, the 
technological developments achieved 
by other beings on other planets 
converge on the domain of gravity. In 
the end, without mutual interference, 
many will reach this point of 
convergence. 
          If we are right, then, the free will 
is expressed not only at the level of 
our little planet, but universally. 
          Respect for free will. This must 
then be our attitude towards other 
civilizations that have not yet managed 
to free themselves from gravity. We 
can never use this technological 
superiority to influence their 
individual developments under penalty 
of violating free will. 
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          In practice, gravity control 
means much more than the possibility 
of building spacecraft that will allow 
us to explore the universe. It also 
means a radical improvement with 
huge benefits for transportation, power 
generation and telecommunications 
systems. In the field of energy, the 
possibility of gravity control shows us 
that gravitational energy could easily 
be transformed into mechanical 
rotational energy through the 
gravitational motor, a motor of simple 
construction and few components that 
will change the paradigm of electric 
power generation. 
          How many practical applications 
can we conjure? At the present stage, 
it is very difficult to say. We can only 
say that they will be many, and that the 
coming centuries will make them 
indispensable. 
          The greatest challenge of 
contemporary theoretical physics has 
been to prove that gravity is a quantum 
phenomenon. Since Einstein's theory 
of gravity describes gravity as related 
to the curvature of spacetime, the 
quantization of gravity implies the 
quantization of spacetime itself. By the 
end of the 20  Century several 
attempts at quantization were made. 
All, however, proved fruitless.

th

          At the beginning of this century, 
we clearly realized that the adopted 
notion of quantization was 
unsatisfactory and that the 
quantization process contained many 
ambiguities. Then, a new approach 
was proposed, starting from the 
generalization of the action function*. 

 
* The formulation of action in classical mechanics 
extends to quantum mechanics.  

The result was the derivation of a 
theoretical background that finally led 
to the so-sought-after quantization of 
gravity and spacetime, which has been 
published under the title of 
"Mathematical Foundations of the 
Relativistic Theory of Quantum 
Gravity" [1].  
          The Relativistic Quantum 
Theory of Gravity provides a 
consistent unification of gravity with 
electromagnetism. In this theory, the 
principle of strong equivalence is 
reaffirmed, and, consequently, 
Einstein's equations are preserved. In 
fact, the General Relativity equations 
can be deduced directly from the 
Relativistic Quantum Theory of 
Gravity thus showing that General 
Relativity is a particularization of the 
new theory, just as Newtonian theory 
is also a subset of General Relativity. 
In addition, an important correlation 
between gravitational mass and 
inertial mass was deduced †.  
          This correlation shows that 
gravitational and inertial masses are 
not equivalent‡ as one had thought, but 
correlated by the factor:  
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† The physical properties of mass have two distinct 
aspects: gravitational mass, gm , and inertial mass, 

im . Gravitational mass produces and responds to 
gravitational fields. It provides the mass factors in 
Newton's law of gravitation. Inertial mass, in turn, is 
the mass factor in Newton's Second Law of Motion 
( )amF i= .
‡ This fact does not invalidate the equivalence 
principle. There is a reaffirmation of the strong 
equivalence principle and, consequently Einstein's 
equations are preserved.
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where is the rest inertial mass and 

 is the change in particle kinetic 
momentum;  is the speed of light. 

0im
pΔ

c
          So, only when  does 
gravitational mass equal inertial mass. 

0=Δp

          Equation (1) shows that the 
gravitational mass of a particle can be 
decreased and even made negative 
regardless of its inertial mass. This is 
highly relevant; it means that the 
weight of a body can be equally 
reduced even reversed, under certain 
circumstances, since Newton's law of 
gravity defines the weight of a body, 
P , by the product of  its gravitational 
mass, , by the local gravitational 
acceleration, , i.e.,  

gm

g
 

( )2gmP g=

 
It also follows from the 
aforementioned law that the 
acceleration of gravity or simply the 
gravity produced by a body of mass, 

, is given by   gM

( )32r
GM

g g=

 
          What gravity control can mean 
to the world is so revolutionary and 
great that we can hardly imagine it. 
Almost everything will be changed on 
the planet. Gravitational Spacecrafts 
[2], for example, would travel in space 
using gravitational energy (non-
polluting). The construction industry 
would employ the new discovery to 
load huge blocks, eliminating the 
cranes. Rivers would be easily moved 
from one place to another; food would 
easily be transported, fighting drought 
and famine in various parts of the 
world. And space conquest will get a 

big boost. Today, as we know most 
of the fuel carried by a spacecraft is 
used to escape the earth's gravitational 
force. In addition, it is well-known that 
revolutionary pharmaceutical drugs 
can be manufactured in micro-gravity 
environments bringing great benefits 
to medicine. All of this can have only 
one meaning: the arrival of a new era 
for humanity that would leave behind 
a period of darkness and move forward 
with determination to a new horizon of 
possibilities. 
          There is a consensus among 
leading physicists on the planet that by 
this time chemistry, biology, and even 
economics shall already have been 
incorporated into physics. It will then 
be the time for psychic phenomena to 
be fully explained by physics. Man 
will begin to develop his psychic 
possibilities during regular training at 
his own school. I would imagine – for 
the physicists of that time – a simply 
bright future. 
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Starting from the theoretical background developed for obtaining the Quantization of 
Gravity, in the paper Mathematical Foundations of the Relativistic Theory of 
Quantum Gravity, I show here that, it is possible to derive a theoretical value of the 
Cosmological Constant, extremely close to the observed value. 
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INTRODUCTION 
 
          The foremost challenge of Quantum 
Gravity Theory is to find the theoretical 
background, which would allow determining 
the observed positive value of Cosmological 
Constant Λ *,  
 

( ) ( )11038.1 1232 −×=Λ
observedplanckl  

 
related to the accelerating expansion of our 
Universe [1, 2]. The finding that the Universe 
is in accelerating expansion was first 
announced in 1998, and it results from 
astronomical observations of type IA 
supernovae carried out by Supernovae 
Cosmology Project and High-z Supernova 
Search Teams. The unexpected large 
discrepancy between theoretical results and 
observed result for  Λ still exists [3, 4, 5, 6].  
          In this article I show that, starting from 
the theoretical background developed for the 
Quantization of Gravity, in the paper 
Mathematical Foundations of the Relativistic 
Theory of Quantum Gravity [7] it is possible 
to derive a theoretical value of the 
Cosmological Constant, extremely close to 
the observed value (Eq. 1). 
                                           
* The Cosmological Constant is defined as Λ = 
8π(G/c )ρ  = κρ2

vac vac, where κ is Einstein's constant. 
The true dimension of Λ is a length−2. Thus, 

 is a dimensionless number. 2
plancklΛ

 

THEORY 
 
          The Quantization of Gravity [7] shown 
in  the   Mathematical Foundations   of   the 
Relativistic Theory of Quantum Gravity (See 
page 6) predicts the existence of an 
elementary quantum of matter (smallest 
indivisible particle of matter) with inertial 
mass, , given by (min0im )

 

( ) ( )2109.383 73
maxmin0 kgcdhmi

−×±=±=
 
where  is defined as the 
maximum “diameter” that the Universe can 
reach [

md 30
max 104.3 ×=

7] (See page 34). 
          It also predicts that the space in the 
Universe is totally filled with particle of this 
type, forming a Continuous Universal 
Quantum Fluid (CUF), containing  
particles, with density 

Un

CUFρ , respectively 
given by (See [7] page 34) 

( )3
min0i

U
U m

M
n =  

and 
( ) ( )4min0

U

iU
CUF V

mn
=ρ  

where  is the total mass of particles 
(elementary quantum of matter) in the 
Universe, and  is the volume of the 
Universe.  

UM

UV
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          Since the space, in the Universe, is 
expanding, then the space traversed by a 
photon expands behind it during the voyage 
since the Big-Bang. Thus, considering this 
fact, it is possible to show that the current 
distance to the most distant object we can see 
is evaluated in 46 billion light-years 
( )m26104.4 ×  [8], and not HcRH ≅ , which is 
the radius of the not expanding Universe, 
where the density of matter is approximately 
equal to the critical density, GHcrit πρ 83 2=  
(recent measurements point to 118101.2 −−×= sH  
( )MPcskm /.36.67 1− [9]). Thus, 3

3
4

UU RV π=  is 
the volume of the expanding Universe 
( ), while mRU

26104.4 ×= 3
3
4

HH RV π=  is the 
volume of the not expanding Universe. 
Consequently, we can write that 

( )5
U

U
U V

M
=ρ

  and   

( )6
8
3 2

G
H

V
M

H

U
crit π

ρ ==

From Eq. (5) and (6), we get 

( )7
8
3

32

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==

U

H

U

U
U R

R
G

H
V
M

π
ρ

Now, starting from Eq. (3) and (2), we can 
write that 

( )8
832 maxmin0 cd

M
m
M

n U

i

U
U

hπ
==  

By substitution of given by Eq.(4) into Eq. 
(8), we obtain 

Un

( )
( )9

832 maxmin0 cd
M

m
V U

i

UCUF

hπ
ρ

=  

whence 
( ) ( ) ( )10

832 max

min0

cd

mVM iUU
CUF

hπ
ρ =   

Substituting the values in Eq. (10), we obtain the 
density of Cosmological Quantum Vacuum, i.e.,  
 
     328 .106.4058.0 −−×== mkgcritCUF ρρ  
 
Cosmological observations point to 

328 .102.2~ −−× mkg ( )   311310 .102~.102~ −−−− ×× mJcmerg
[10]. 

          Multiplying both sides of the Eq. (10) 
by Einstein’s constant ( )2/8 cGπ , the result is  
 

( ) ( ) (11
83

48 min0max
2 UU

iCUF VM
c

mGd
c

G
h

=⎟
⎠

⎞
⎜
⎝

⎛ ρπ )

 
whence, we obtain 
 

( ) ( )12
83

48
4

min0max
2

2

32 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟

⎠
⎞

⎜
⎝
⎛⎟
⎠

⎞
⎜
⎝

⎛

Λ

U

Ui

planckl

CUF

V
M

c

mdG
c
G

c
G

321

h

43421

ρπ

 
Therefore, Eq. (12) can be rewritten in the 
following form 
 

( ) ( )13
83

4
4

min0max
2

2
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=Λ

U

Ui
planck V

M
c

mdG
l

 
Substitution of UU VM given by Eq. (7) into 
Eq. (13), yields 
 

( )

( )

( ) ( )14
2

3
83

8
3

83

4

8
3

83

4

3
min0max

32

4

min0max
2

32

4

min0max
2

2

HRc

mGd

HR
c

G
H

c

mdG

R
R

G
H

c

mdG
l

U

i

U

i

U

Hi
planck

π

π

π

=

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=Λ

 

 
Substituting the values in Eq. (14), we obtain 
 

( )15103.1 1232 −×=Λ planckl  
 
Comparing this result with the observed value, 
given by Eq.(1) 
 

( ) 1232 1038.1 −×=Λ
observedplanckl  

 
we can conclude that theoretical value of the 
Cosmological Constant here obtained is 
extremely close to the observed value.   
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A very simple experimental arrangement is proposed here in order to check the decreasing of the 
Gravitational Mass in Metallic Discs subjected to an alternating voltage of extremely low frequency (ELF). 
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INTRODUCTION 
 
            In a previous paper [1] we shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is 
the matter density ( )3mkg  and c  is the speed 
of light.  
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  

( )22
2
12

2
1 HEW με +=

where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 
       It is known that HB μ= , rkBE ω=  [2] and 

( )
( )3

11
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++

===

ωεσ
μεκ

ω

rrr

c
dt
dzv

where    is     the    real part of the propagation 

vector 
rk
k
r

 (also called phase constant); 

ir ikkkk +==
r

 ; ε , μ and σ,    are the 

electromagnetic characteristics of the medium in  
 

 
 
which  the  incident  (or emitted)  radiation  is 
propagating ( 0εεε r= ; ; mF /10854.8 12

0
−×=ε

0μμμ r=  where ). From Eq. 

(3), we see that the index of refraction  

m/H7
0 104 −×= πμ

vcnr =   
is given by 

( ) ( )411
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⎛ ++== ωεσ

με rr
r v

cn

 Equation (3) shows that vr =κω . Thus, 
vkBE r == ω , i.e.,  

HvvBE μ==  
Then, Eq. (2) can be rewritten as follows 
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For ωεσ >> , Eq. (3) gives 
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Substitution of Eq. (6) into Eq. (5) gives 
( ) ( )72 2EW ωσ=

Substitution of Eq. (7) into Eq. (1), yields 
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 2
         Note that if tEE m ωsin= .Then, the 

average value for 2E  is equal to 2
2

1
mE  because 

E  varies sinusoidaly ( is the maximum value 

for
mE

E ). On the other hand, we have 2mrms EE = . 

Consequently, we can change 4E  by , and 
the Eq. (8) can be rewritten as follows 

4
rmsE
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The Ohm's vectorial Law tells us 
that rmsrms Ej σ=  . Thus, we can write Eq. (9) in 
the following form: 
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where 2jjrms =  [2].     Since      
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Then, we can write that 
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By substitution of Eq. (12) into Eq.(10), we get 
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          In this paper it is proposed a very simple 
experimental set-up to check the decreasing of 
the Gravitational Mass in Metallic Discs 
subjected to an alternating voltage V  of 
extremely low frequency (See Fig.2).  
 
SUGGESTED EXPERIMENT 
 
          Consider the experimental set-up showed 
in Fig.2. Basically it is an electrical transformer 
where the secondary winding is coupled to a 
metallic disc with  thickness, relative 
permeability

l
rμ , electrical conductivity σ  and 

mass density ρ ; the electrical resistance of the 
disc is , and it is subjected to an alternating 
voltage V  with 

dR
frequency f , as showed in Fig.2.    

          Since the number of turns in both windings 
is the same, i.e., , then we have 

that 

NNN Sp ==

1== SPSP NNVV , i.e., VVV SP == . 

Since ( 22
SPSP NNZZa == ) , then we 

have SP ZZ = . On the other hand, since 

SSPP iViV = then we have that SP ii =  ( is the 
current through the secondary inductor;  is 
the current through the primary inductor). 
Since 

Si

Pi

PriRvoltsV −= 220  (See Fig.2), then 
( ) rP RVi −= 220 ;  is the electrical 

resistance of the potentiometer. Therefore, we 
can write that  

rR

( )15220

r
P R

Vi −
=

On the other hand, we can write that 
 

( )16PPSSSP ZVZVii ===
 
Where VVV SP ==  and . Thus, we get LPS XZZ ≅=
 

( )17LP XVi =           
By comparing  Eq.(17) with Eq.(15), we obtain  
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1
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L
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X
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where fLX L π2= ; L is given by [3]. 

( ) ( ) (19
45.0

2
0 dl
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AN

L B
B

>>
−

=
μ )

In the equation above   is theN  number of turns 
in each winding, A  is the cross-sectional area of 
the core,  is the length of the coil and is the 
diameter of the core (See Fig 1). 

Bl d

                                   d 
 
 
 
 
             lB                                  N 
 
 
 
 
   Fig. 1 – Inductance L  of a coil of wire 

    A 

           
          Note that, in the Eq.(18), if 0=rR  then 

voltsV 220= . On the other hand, for  
the result is 

Lr XR >
voltsV 220< . In addition note that 
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 3
the maximum value of must be smaller than 
the maximum current, , supported by the 
conductor used in the secondary winding

Pi

maxi
*, i.e.,  

 
( )20maxiXVi LP <=

 
As higher the value of  the lower the current 
intensity across the secondary. Since in the set-up 
shown in Fig.2 we have , then 
we concluded that  

LX

voltsV 220max =

 

( )21220

maxi
X L >   

 
           Now, consider the case in which the 
metallic disc is made iron ( 250=rμ

†, 
, ) 

with  thickness, subjected to a voltage V  
with frequency . In this case the Eq. 
(13) gives 

mS /1005.1 7×=σ 3/7874 mkg=ρ
mm2

Hzf 60=
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( )
[ ]{ ( )2211037.2121 46
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−×+−== − V
m
m
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Equation (18) tells us that if, for 
example, , then the value of V  
reduces to 

Lr XR 12=
voltsV 9.16= . In this case, Eq. (22) 

shows that the gravitational mass of the 
disc, , reduces to (discgm )

 
( ) ( ) ( )238.0 0 discidiscg mm ≅

 
This means that the initial gravitational mass of 
the disc, measured by the balance 

( ) ( )( )discidiscdiscg mgPm 0== , is reduced of 
about 20%. 
          On the other hand, if voltsV 50= ,  the 
gravitational mass of the disc, according to Eq. 
(22), is then strongly reduced becoming negative 
and given by 
 

( ) ( ) ( )249.4 0 discidiscg mm −≅
 
                                           
* In the case of wire #12 AWG, . Ai 10max ≅
† Without current in the coil. 

          In the case of an Aluminum disc 
( 1=rμ , , ), 
with  thickness, the Eq. (13) gives  

mS /105.3 7×=σ 3/2700 mkg=ρ
mm2

 
( )

( )
[ ]{ } ( )2511099.2121 46

0

−×+−== − V
m
m
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Compare this equation with Eq. (22). Note that 
they supply close results for the same values of 

.  V
          If voltsV 50=   the gravitational mass of 
the disc, according to Eq. (25), will be given by  
 

( ) ( ) ( )268.5 0 discidiscg mm −≅  
 
In the case of voltsV 220=  ( 0)=rR  the 
gravitational mass of the disc becomes 
 

( ) ( ) ( )274.164 0 discidiscg mm −≅
 
Obviously, the mass of the disc holder, , 
shown in the Fig.2, must be greater than  this 
value, i.e., . This value 
defines then the weighing capacity of the balance 
shown in Fig.2. 

holderm

( )disciholder mm 04.164>
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                                                                                                  Metallic Disc (μr, σ, ρ) ( mml 2= ) 
                                                                                                                                 

                                                                                                                                                 
                                                                                                                                           

                                                  Digital  Balance                                                                                   
                                                      50kg-1g                                                                           
                                                                                                                                                
                                                                                                                                      Rr 
                                               
                                                                                                                                       
                                                                                                                                                         
                                                                                                                                      

                                                                                                                                                     220 V
                                                                                           S                                                   f = 60Hz
                                                                           
                                                                           
                                                                                                      

                                                                                    
                                                                                                                              AC voltage source 
                                                                                                                                 220V 
                                                                                                                                f = 60 Hz 

                                                   
                                                     Equivalent electrical circuit of the set-up 

 Fig. 2 -  Experimental set-up to check the Gravitational Mass of metallic discs subjected to        
              alternating voltage V with frequency Hzf 60= .  
                                          

Transformer

Potentiometer 

l  VS  =V 

 N  N 

XL  XL

iS iP
RrMetallic disc 

(in red) 

S 

Primary winding  Secondary winding 

  VP = V  

Zp=ZS≈XL 

Disc Holder 
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Here we propose a very simple experiment in order to check the decreasing of the Gravitational 
Mass in materials with Extremely High Permeability subjected to an Alternating Magnetic Field 
of Extremely Low Frequency. 
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INTRODUCTION 
 
          In this paper it is proposed a very 
simple experimental set-up in order to check 
the decreasing of the Gravitational Mass in 
materials with Extremely High Permeability 
subjected to an Alternating Magnetic Field 
f Extremely Low Frequency.  o  

THEORY 
 
          In a previous paper [1] we shown that 
there is a correlation between the gravitational 
mass, , and the rest inertial mass , which 
is given by 
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where  is the variation in the particle’s kinetic 
momentum;  is the electromagnetic energy 
absorbed or emitted by the particle;  is the 
index of refraction of the particle; W  is the 
density of energy on the particle ;

pΔ
U

rn

( )kgJ / ρ  is 
the matter density ( )3mkg  and c  is the speed 
of light.  
          The instantaneous values of the density of 
electromagnetic energy in an electromagnetic 
field can be deduced from Maxwell’s equations 
and has the following expression  
 
 

 
 

( )22
2
12

2
1 HEW με +=

where tEE m ωsin= and tHH ωsin=  are the 
instantaneous values of the electric field and the 
magnetic field respectively. 
       It is known that HB μ= , rkBE ω=  [2] and 

( )
( )3

11
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++

===

ωεσ
μεκ

ω

rrr

c
dt
dzv

where    is     the    real part of the propagation 

vector 
rk
k
r

 (also called phase constant); 

ir ikkkk +==
r

 ; ε , μ and σ,    are the 

electromagnetic characteristics of the medium in 
which  the  incident  (or emitted)  radiation  is 
propagating ( 0εεε r= ; ; mF /10854.8 12

0
−×=ε

0μμμ r=  where ; m/H7
0 104 −×= πμ σ  is the 

electrical conductivity in S/m). From Eq. (3), we 
see that the index of refraction  vcnr =   is 
given by 

( ) ( )411
2

2 ⎟
⎠
⎞⎜

⎝
⎛ ++== ωεσ

με rr
r v

cn

 Equation (3) shows that vr =κω . Thus, 
vkBE r == ω , i.e., 

( )5HvvBE μ==
 Then, Eq. (2) can be rewritten as follows 
 

( ) ( )622
2
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2
1

2
2
1222

2
1

HHvH
HHvW

μμμεμ
μμε

=+=
=+=

 
For ωεσ >> , Eq. (3) gives 

( )7
2

2
2

2
2 c

v
cnr ω

μσ
==

Substitution of Eqs. (6) and (5) into Eq. (1) gives 
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Note that if tHH m ωsin= .Then, the average 

value for 2H  is equal to 2
2

1
mH  because H  

varies sinusoidaly ( is the maximum value 

for
mH

H ). On the other hand, we have 2mrms HH = . 

Consequently, we can change 4H  by , and 
the Eq. (8) can be rewritten as follows 

4
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          Note that in this equation the value of the 
magnetic permeability,μ , is raised to the third 
power. This means that the decreasing of the 
Gravitational Mass in materials with Extremely 
High Permeability ( 000,100>rμ ; 0μμμ r= ; 

) subjected to an 
Alternating Magnetic Field  of Extremely 
Low Frequency ( ) can be easily 
observed experimentally.         

mH /104 7
0

−×= πμ
( rmsH )
Hzf 100<

 
SUGGESTED EXPERIMENT 
 
          Let us consider some known materials with 
Extremely High Permeability. For example: 
Metglas, Supermalloy and pure Iron, which the 
following characteristics [3, 4]: 
 
Metglas (Metglas 2714A, annealed) 

000,000,1=rμ  At 0.5 T 
mS /1004.7 5×=σ  

3.7590 −= mkgρ  
Supermalloy (annealed in H controlled cooling) 
 000,000,1=rμ  At 0.7 T 

mS /106.1 6×=σ  
3.8770 −= mkgρ  

Iron (99.95% pure Fe annealed in H) 
000,200=rμ  

mS /1005.1 7×=σ  
3.7600 −= mkgρ  

For these materials Eq. (9), respectively, 
gives 
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For Hzf 60= , the result is 
 

[ ]{ } ( )131105.3121 422 −×+−= −
rmsMetglas Hχ

 
[ ]{ } ( )141100.6121 422 −×+−= −

rmsySupermallo Hχ
 

[ ]{ } ( )151101.4121 423 −×+−= −
rmsIron Hχ

 
Then, for ( TBmAHrms 5.0/104 5 =×= ) , we get 
 

3.3−=Metglasχ    ⇒ ( ) ( )MetglasiMetglasg mm 03.3−=    

( ) ( ) ( )( )PgmgmP MetglasiMetglasgMetglas 3.33.3 0 −=−==
 
 

1.5−=Smalloyχ     ⇒ ( ) ( )SmalloyiSmalloyg mm 01.5−=  

      ( ) ( ) ( )( )gmgmP SmalloyiSmalloygSmalloy 01.5−==  

 
13.0−=Ironχ     ⇒ ( ) ( )IroniIrong mm 013.0−=  

      ( ) ( ) ( )( )gmgmP IroniIrongIron 013.0−==  
 
The results above can be easily checked by 
means of the experimental set-up shown in Fig.1. 
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                                                                                                                                                  0-220V 
                                                                                                                                                     60Hz 
                                                                                                                                       
                                                                                                                                                         
                                                                                                                                      

                                                                                                                                           

Fig. 1 – Schematic diagram of the experimental set-up to check the decreasing of the Gravitational Mass 
             in materials with Extremely High Permeability subjected  to  an  Alternating Magnetic  Field  with  
             frequency Hzf 60= .  
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APPENDIX A: How the Inertial Properties of a Spacecraft can be strongly reduced. 
 
          Consider the schematic diagram of a 
spacecraft shown in Fig. 2. At the center of 
the spacecraft has a ferromagnetic material 
with Extremely High Permeability,μ , subjected 
to an alternating magnetic field of Extra-
low frequency, . According to Eq. (9), its 
gravitational mass, , is then given by 

rmsH
f

gCm
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4

121 0
4

22

3

AmH
cf

m CirmsgC
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⎛
+−=

ρπ
σμ

In the equation (A1), σ  is the electrical 
conductivity of the ferromagnetic material; 
ρ  is its mass density, and  is the rest 
inertial mass of the mentioned material.  

Cim 0

  
 
 
 
 
 
 
 
 
                         gCm  
                         
 
           ( )totalgSM    Spacecraft 
                         
Fig.2 – Schematic diagram of an Ellipsoidal   
              Spacecraft 
                 

Ferromagnetic core with Extremely
High  Permeability,μ , subjected to 

an alternating magnetic field, rmsH ,

of Extra-low frequency, f . 

 
          Then, the total gravitational mass of 
the spacecraft, , can be expressed by 
means of the following expression:  

(totalgSM )

( ) ( )2AmMM gCgStotalgS +=

where  is the total gravitational mass of 
the spacecraft without the gravitational mass 
of the ferromagnetic core. Assuming that 
density of external electromagnetic energy in 

 is negligible, then we can write that 
, where  is the rest inertial 

mass of the spacecraft (without the 
ferromagnetic core) (See Eq. 1). Thus, Eq. 
(A2) can be rewritten as follows:  

gSM
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SigS MM 0≅ SiM 0
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Therefore, for ( ) 14 4223 >>rmsHcfρπσμ , we get 
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If the ferromagnetic material is the Supermalloy, 
then Eq. (A4) gives (See Eq. (11)) 

( ) ( )5106.3 0

4
20

0 Am
f

H
MM Ci

rms
SitotalgS

⎥
⎥
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⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×−≅ −

For example, if ; kgMM SigS 000,100 =≅

kgm Ci 1000 = ; Hzf 1=  and mAHrms /102597.7 5×= , 
( )TBrms 9.0≅  , then Eq. (A5) yields  
  
                       ( ) kgM totalgS 1< .  
 
This means a decreasing greater than 10,000 
times in the gravitational mass of the spacecraft. 
          Mach’s principle predicts that inertial 
forces acting on a particle are the result from 
the gravitational interaction between the 
particle and the other particles of the 
Universe. Thus, the inertial forces  acting 
on a particle are proportional to gravitational 
mass, , of the particle, i.e., 

iiF

gm igii amF =  [1]. 
This fact shows that the inertial effects upon 
a spacecraft can be strongly reduced because, 
as we have seen, the gravitational mass of 
the spacecraft (totalgSM )  can be strongly 
reduced ( ). In practice, it 
means that will be possible to become quasi-
null the inertial properties of the spacecraft. 

( ) itotalgSii aMF =

          Under these circumstances, the 
spacecraft can describe incredible 
trajectories, and to make super accelerations 
and super decelerations in a very short time 
interval (<1s), without be destructed (See 
The Gravitational Spacecraft [5]).   
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APPENDIX B: Gravitational Motor with design similar to an Internal Combustion Engine  
             
          Based on the possibilities described in this 
paper, we show now how it is possible to convert 
gravitational energy into rotational kinetic 
energy by means of a Gravitational Motor, which 
design is similar to the Internal Combustion 
Engine (See Fig.3). In that Gravitational Motor 
the pistons are made of ferromagnetic material 
with Extremely High Permeability,μ , subjected 
to an alternating magnetic field, , of Extra-
low frequency, . According to Eq. (9), the 
gravitational mass of one piston, , is given 
by 
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In the equation (B1), σ  is the electrical 
conductivity of the ferromagnetic material; ρ  is 
its mass density, and  is the rest inertial 
mass of the piston. 

Pim 0

          If the pistons are made of Supermalloy, the 
result is 
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If Hzf 1=  and mAHrms /102597.7 5×= , 
( )TBrms 9.0≅  , then Eq. (B2) yields 

( )3197
0

B
m
m

Pi

gP −≅=χ  

Then, the gravitational force, , acting on one F
r

piston (See Fig.3) is 
( ) amgmgmgmF PiPiPigP 

r r r r r
000 ==== χχ , * 

and the average power is vFP = , where  

( )4222
1 BHgaHv χ==

Thus, we can write that 
 

( )522 3
00 BHgmHgamvFP PiPi χχ ===

 
For , 2.81.9 −= smg 197−=χ  (See Eq. (B3), 

kgm Pi 50 =  and mH 15.0=  we get 
 

( )6147101.1 5 BHPWP ≅×=
                                           
* Note that the acceleration  has direction   ar

   opposed to gr , because χ  is negative (See B3). 

   

                                                                                                                              

                                                                            g 

aHv 2=  

Fig. 3 – Schematic diagram of a Gravitational Motor with design similar to the Internal Combustion Engine.
              Here the pistons are made with materials whose magnetic permeabilities are Extremely High.  The 
              Helmholtz Coils provide the alternating magnetic field rmsH . 

H 
0=v
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APPENDIX C: Gravitational Thruster of Fluids 
 
          In a previous paper [6] it was shown that, 
when the gravitational mass, , of a plate is 

reduced by the factor 
1gm

0111 ig mm=χ , then the 

gravity acceleration after the plate, , is 
reduced at the same proportion, i.e.,

1g
gg 11 χ=  

where  is the gravity acceleration before the 
plate (See Fig. 4). 

g

  
 
  
 
 
 
Fig. 4 - The gravity acceleration after the plate is

gg 11 χ=  where g  is the gravity acceleration
before the plate. The perpendicular axis of the plate
can be in any direction. 

   g1 = χ1 g    g 

   mg1 

    χ1   

 .  .  ⊥ Axis

 
          Consequently, after a second plate, with 
gravitational mass, , the gravity becomes: 2gm

ggg
21122 χχχ == , where 0222 ig mm=χ . In a 

generalized way, we can write that after the nth 
plate the gravity, , will be given by  ng

( )1...
321

Cgg
nn χχχχ=

If 1,...,21 −<==== χχχχ n , and n  is odd then, 
the gravitational forces, , between a body B 
before the first plate and another body A after the 
nth plate are repulsive (See Fig.5), and given by 

F
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Fig. 5 – The gravity after a battery of plates 

   gn = χn g   g 

   mg1   mg2                mgn 

    χ1   χ2            χn      
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   MgB 

   F  F   

 
      This possibility shows that, by means of a 
battery of similar plates, we can make particles 
acquire enormous accelerations.  In practice, this 
can lead to the conception of a Gravitational 
Thruster of Fluids (See Fig.6). In this case, the 
plates have the same dimensions (with the same 
inertial mass ), and they are made of 

materials with Extremely High Permeability,

Pim 0

μ , 
subjected to an alternating magnetic field, , 
of Extra-low frequency, . If the gravitational 
masses of the plates are, , then, according to 
Eq. (9), we can write that 
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 If the plates are made of Supermalloy, we get 
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 If Hzf 1=  and ( )TBmAHrms 5.0/104 5 =×= ,  , 
then Eq. (C4) yields 

( )57.570 Cmm PigP −≅=χ  
If g  refers to the gravity produced by a sphere 
with inertial mass , and Kgmi 100 = 0ig mM = , 

at the distance , then cmr 1=
262 .106.6 −−×== smrGMg g . Thus, the 

gravity acceleration after the nth plate, , for ng
5=n , will be given by 

( )( ) ( )6.102.47.57 2355 Csmgggn
−×+=−==χ

   
 
 
  
 
 
 
 
Fig. 6 - Gravitational Thruster of Fluids 

  gn =χn g g = GMg/r2
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          Note that this system can be modified to 
produce microgravity environments (See Fig. 6a). 
In a previous paper [7] we described another way 
to produce microgravity environments in order to 
“activate” the cellular autophagy. After an 
infection, autophagy can destroy bacteria and 
viruses.  
  
 
 
  
 
 
Fig. 6a – Activation of cellular Autophagy in  
                  Human bodies. 

   g1 = χ1 g ≅0 Microgravity 
Environment 

 rmsH  
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APPENDIX D:  Another type of Gravitational Motor
  
          In Fig.7, we show a schematic 
diagram of another type of Gravitational 
Motor. Now the Gravitational Motor has 4 
Gravity Control Cells (GCC), which can be 
made with plates of materials with 
Extremely High Permeability,μ , subjected 
to an alternating magnetic field, , of 
Extra-low frequency, . If the gravitational 
masses of the plates are, , then, 
according to Eq. (9), we can write that 
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For Supermalloy plates, (See Eq. (11)), we 
get 
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If Hzf 1=  and ( )TBmAHrms 5.0,/104 5 =×= , 
then Eq. (D2) yields the following value for 
the correlation factor χ : 

( )37.570 Dmm PigP −≅=χ
          The Gravity Control Cells, GCC1, 
GCC2 and the GCC3 are placed below the 
rotor (See Fig.7); GCC1 and GCC2 on the 
right and GCC3 on the left.  Above the 
GCC1 the local gravity, ,gr  is intensified for 

gngg rvr
+==′ 21χχ , where n−=1χ  and 

12 −=χ  are the correlation factors for GCC1 
and GCC2, respectively. Above the GCC3 
the local gravity becomes gngg rrr

−==′′ 3χ , 
where n−=3χ  . The function of GCC4 and 
GCC5 (See Fig.7), is only to revert the 
gravity down to values very close to .    g
          As the gravity acceleration on the left 
half of the rotor becomes gng rr

−=′′  while 
the gravity acceleration on the right half of 
the rotor becomes gng rr

+=′ , the torque on 
the rotor is 
 

( )
( ) ( )42

1
2
1 Drgmgm

rFFT
gg

rrr
rrr

′+′′−=
=×′+′′−=

 
( is the mass of the rotor), and the 
rotor spins with angular velocity

0ig mm ≅
ω .  

          Then, the average power, , of the 
gravitational motor is given by 

P

( )50 DrgnmTP i ωω==
         On the other hand, we have that 

( )62 Drgg ω=′+′′
Therefore the angular speed of the rotor is  

( )72 Drng=ω
By substituting (D7) into (D5) we obtain 
the expression of the average power of the 
gravitational motor, i.e., 

( )822 33
00 Drgnm

r
nggrnmP ii ==

          Now consider an electric generator 
coupling to the gravitational motor in order 
to produce electric energy.  Since 

fπω 2= then for Hzf 60=    we have 
( )93600.120 1 Drpmsrad == −πω

.         Therefore for  and 1120 −= srad .πω
7.5731 −=−== nχχ  (See (D3)) the Eq. 

(D7) tells us that we must have  
( )100786.02 2 Dmngr == ω

Since 3Rr =  and  where hRmi
2ρπ=

ρ , R     and     are respectively the mass 
density, the radius and the height of the 
rotor then for  and 

(iron) we obtain  

h

mh 50.=
37800 −= mKg .ρ

( )1169.75 Dkgmi =
Then Eq. (D8) gives 

HPkWWP 5414041004.4 5 ≅≅×≅
          Thus, when coupled to a 
conventional generator of electrical energy, 
this Gravitational Motor can supply an 
amount of electrical energy of about2 

( )( ) =×=× jsW 95 103.136001004.49.0
kW361≅ per hour. This energy is enough 

to supply about 180 homes, each one with 
an average consumption of about 2kW per 
hour3. 
          Note that this electrical energy is 
produced without the use of any type of fuel, 

                                           
2 Assuming an efficiency of 90%.  
3 In the US typical household power consumption is 
about 1.3 kW per hour. 
http://www.eia.gov/tools/faqs/faq.cfm?id=97&t=3. 
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because the energy, which moves the 
Gravitational Motor comes from Earth’s 
gravitational field, i.e., the Gravitational 
Motor converts directly energy from the 
Earth’s gravitational field into rotational 
mechanical energy.  
          Thus, the Gravitational Motors are 
similar to the turbines of the hydroelectric 
plants. While the turbines convert energy 
from the Earth’s gravitational field into 
rotational mechanical energy, by means of 

water of the rivers, this type  of 
Gravitational Motors convert energy from 
the Earth’s gravitational field directly into 
rotational mechanical energy, by using the 
GCCs. 
          Finally, note the small volume of the 
rotor of this type Gravitational Motor, it 
shows that the total volume of the motor 
can be smaller than 1m3.  
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Fig. 7 –  Schematic diagram (cross-section) of another type of Gravitational Motor. 
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