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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.  
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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  

( )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 
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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  (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 

( )622 22

σ
ωμ

μσ
ω

=⇒= vv      

          Substitution of Eq. (6) into Eq. (5) gives 
( ) 2

2
1 2 EW ωσε += . Since ωεσ >> , i.e., 

εωσ >> , then we can write that 
( ) ( )72 2

2
1 EW ωσ≅

Substitution of Eq. (7) into Eq. (1), yields 

( )8110758.1121

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

          Note that if tEE m ωsin= .Then, the 
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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
S

VdS
S
CV

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

            In a previous paper [1] we shown that there is a correlation between the gravitational mass,
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 is the variation in the particle’s kinetic momentum; 
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          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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 are the instantaneous values of the electric field and the magnetic field respectively.


       It is known that
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where  
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  is     the    real part of the propagation vector 
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 Then, Eq. (2) can be rewritten as follows
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          Substitution of Eq. (6) into Eq. (5) gives




[image: image33.wmf](


)


2


2


1


2


E


W


w


s


e


+


=


. Since

[image: image34.wmf]we


s


>>


, i.e., 

[image: image35.wmf]e


w


s


>>


, then we can write that




[image: image36.wmf](


)


(


)


7


2


2


2


1


E


W


w


s


@


Substitution of Eq. (7) into Eq. (1), yields 
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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 
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 perpendicular to the lamina) then the weight of the same particle, in the other side of the lamina is   
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  are respectively, the gravitational mass and the rest inertial mass of the lamina). Only when
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, 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 
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. Therefore, this means that the gravity acceleration above the lamina is
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          Here we show that it is possible controlling the gravitational mass of a ferrite lamina, and the gravity acceleration above it
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, 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 (
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          Consider a ferrite lamina with 
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 thickness 200mm, width and 200mm length; coated with a insulating paint, and with the following characteristics: 
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.  Applying across the above mentioned ferrite lamina an oscillating electric field,
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 (See Fig.1), then according to Eq. (9), we get
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For a maximum electric field,
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Eq. (11) gives 
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Considering the value of the maximum electric field (
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), 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 

[image: image72.wmf]V


360


, i.e., (≳360V). This is a low breakdown voltage for a ferrite because several of them have breakdown voltage of the order of some 
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          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
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, is the electric field across the ferrite, 
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[image: image78.wmf]r


e


 is the relative permittivity of the dielectric of the capacitor; 
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          Since
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 (Teflon), and
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, then Eq. (15) shows that the maximum 
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 voltage difference between the plates of the capacitor must be given by
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          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  s et up  for controlling the  Gravitational Mass  of the  Ferrite  Lamina , and the  Gravity  acceleration above it.   N ote that  the Ferrite Lamina   has inertial  mass 
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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 
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Fig. 2 – (a) Gravitational Motor - Conversion of Gravitational Energy into Rotational Energy/Electric Energy.



              (b) Gravitational Spacecraft – Gravitational Thrust. If 
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