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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
of Extremely Low Frequency.

THEORY

In a previous paper [1] we shown that
there is a correlation between the gravitational
mass, Mg, and the rest inertial massmjo, which

IS given by

;5:&: 1-2 /1+ m.oc
(,:,{:gJ
={1-2 / J ] (1)

where Ap is the varlatlon in the particle’s kinetic
momentum; U is the electromagnetic energy
absorbed or emitted by the particle; n, is the
index of refraction of the particle; W is the
density of energy on the particle (J /kg);p is

the matter density (kg/ms) 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

W=1gE+1/H? ()
where E =E_ sinwtand H = Hsinat are the

instantaneous values of the electric field and the
magnetic field respectively.

It is known thatB=H, E/B = w/k, [2] and

N "
o \/grzﬂr(\/1+(0'/a)g)2 +1j

where K, is the real part of the propagation

vector Kk (also called phase constant);

=‘E‘:kr+iki ; ¢, pand o are the

electromagnetic characteristics of the medium in
which the incident (or emitted) radiation is
propagating (e=¢&¢,; & =8854x10"F/m;
1=, where 1 =4rx10'H/m; o is the
electrical conductivity in S/m). From Eg. (3), we
see that the index of refraction n, =c/v is
given by

n, :E:\/gr—éu'[ 1+(0'/a)5)2 +1j (4)

v
Equation (3) shows that @/x, =V. Thus,
E/B=w/k, =V, ie.,
E=vB=vuH (5)

Then, Eg. (2) can be rewritten as follows

W=21egviuy’H?>+1iuH? =
=LpH (v u)+ s pH = uH? (6)

Foro >> we , EQ. (3) gives



c’ HO
n>=-=2""¢? 7
=TT (7)
Substitution of Egs. (6) and (5) into Eq. (1) gives

m, ﬂsg 4
=—=q1-2 |1+ H" -1 8
x m, 2{\/ (47#,0202 ()

Note that if H =H_ sinwt.Then, the average

value for H? is equal to %HZ2 because H

varies sinusoidaly (H is the maximum value
for H ). On the other hand, we have H, :Hm/wa

Consequently, we can change H* byH* | and
the Eq. (8) can be rewritten as follows

m 3
y=—2=41-2 1+ —£Z _H: 1 9)
m, 4z fp’c’

Note that in this equation the value of the
magnetic permeability, «, is raised to the third

power. This means that the decreasing of the
Gravitational Mass in materials with Extremely

High Permeability (4, >100,000; u =, uy;
Uy =47 x107"H/m)
Alternating Magnetic Field (Hrms) of Extremely

Low Frequency (f <100Hz) can be easily
observed experimentally.

rms’

subjected to an

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)

4, =1000,000 At0.5T

o =7.04x10°S/m

p=7590 kg.m™

Supermalloy (annealed in H controlled cooling)
4, =1,000,000 At0.7 T

o =1.6x10°S/m

p =8770 kg.m™

Iron (99.95% pure Fe annealed in H)

u, =200,000

o =1.05x10"S/m

p =7600 kg.m™

For these materials Eq. (9), respectively,

gives

2

4

H
AMetglas— 1- \/1+ 2.1x1020[%J -1 (10)

4

ZSupermaIlty 1- 2 \/1+3 6X1O ZO(H;ms] -1 (11)

H 4
Zion =11-2] [1+2.5x10 21( ];"“j—l (12)
For 'f =60Hz, the result is
X vtergias = {1—2N1+ 35x10%H, -1  (13)
~h-2|ir60x102R7 1) (1)

rms

ZSupermalloy

o :{1 [\/1+4 1x10 B H* —1J} (15)

Then, forH,,. =4x10°A/m (B =0.5T), we get

X Metglas = -33 = mg(Methas) = _3'3mi0(Methas)
_3'3mi0(Metglas)g = _33P)

(P(Metglas) = mg(Methas)g =

;(Smalloy:_s'l = m g( -5. 1m|0(

Smalloy ) Smalloy )

(P(Smalloy) = m g(Smalloy) g =-3. 1m Smalloy)g)

Xiron = -0.13 = mg(lron) = _0'13mi0(lron)
(P(Iron) = mg(lron)g = _O'lgmio(lron)g)

The results above can be easily checked by
means of the experimental set-up shown in Fig.1.
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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 f = 60Hz .



APPENDIX: 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, 22, subjected

to an alternating magnetic field H,  of Extra-
low frequency, f . According to Eq.(9), its
gravitational mass,m ., is then given by

3
HO 4
My = 1—{J1+[—4ﬂ fpzcszm —1] My (A

In the equation (Al), o is the electrical
conductivity of the ferromagnetic material;
p is its mass density, and m,,. is the rest

inertial mass of the mentioned material.

Ferromagnetic core with Extremely
High Permeability, £, subjected to

an alternating magnetic field, H, .,

of Extra-low frequency, f .

I/

M gs(oray  SPaCECTaft

Fig.2 — Schematic diagram of an Ellipsoidal
Spacecraft

Then, the total gravitational mass of
the spacecraft, M i), Can be expressed by

means of the following expression:

M gS(total) — M gs + mgC (AZ)
where M is the total gravitational mass of
the spacecraft without the gravitational mass
of the ferromagnetic core. Assuming that
density of external electromagnetic energy in
M, is negligible, then we can write that
M =M, where M, is the rest inertial

mass of the spacecraft (without the
ferromagnetic core) (See Eq. 1). Thus, Eq.
(A2) can be rewritten as follows:

Mgs(total) =Migs +Mye =

3
~ wo
= MiOS + 1_2{\/1"{47[ fp2C2 JHfms _1] Mioc (A3)

Therefore, for(;ﬁo—/ 4z f,ozcz)Hr“mS >>1, we get

3
~ H O
MQS(total) = Migs [\/(72’ fpzcz JHfms :lmloc (A4)

If the ferromagnetic material is the
Supermalloy, then Eq. (A4) gives (See Eq.

(11)

H 4
M gS(total) =M ios — 3.6x 10720 (%J

For example, if M =M, =1000Kg;

g =
My =100kg; f =1Hz and H, . =7.259 %10 A/m,
(B, =0.9T), then Eq. (A5) yields

rms

Migc (A5

~—

M gS (total ) < 1kg .

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 forcesF; acting

on a particle are proportional to gravitational
mass, m, of the particle, i.e., F,=ma [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 M ) Can be strongly

reduced (F; =M ,(.a;). In practice, it

means that will be possible to become quasi-
null the inertial properties of the spacecraft.

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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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 of Extremely Low Frequency. 

THEORY


          In a previous paper [1] we shown that there is a correlation between the gravitational mass,
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where
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 is the variation in the particle’s kinetic momentum; 

[image: image5.wmf]U


 is the electromagnetic energy absorbed or emitted by the particle; 
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 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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 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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 ; ( , ( and (,    are the electromagnetic characteristics of the medium in which  the  incident  (or emitted)  radiation  is propagating (
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 is the electrical conductivity in S/m). From Eq. (3), we see that the index of refraction  
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 Equation (3) shows that 
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 Then, Eq. (2) can be rewritten as follows
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For
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Substitution of Eqs. (6) and (5) into Eq. (1) gives
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          Note that in this equation the value of the magnetic permeability,
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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)
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Supermalloy (annealed in H controlled cooling)
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Iron (99.95% pure Fe annealed in H)



[image: image57.wmf]000


,


200


=


r


m






[image: image58.wmf]m


S


/


10


05


.


1


7


´


=


s






[image: image59.wmf]3


.


7600


-


=


m


kg


r




For these materials Eq. (9), respectively, gives
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Then, for
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The results above can be easily checked by means of the experimental set-up shown in Fig.1.
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APPENDIX: 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,
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, subjected to an alternating magnetic field 
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of Extra-low frequency,
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. According to Eq.(9), its gravitational mass,
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, is then given by 
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In the equation (A1), 
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 is the electrical conductivity of the ferromagnetic material; 
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 is its mass density, and 
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 is the rest inertial mass of the mentioned material. 
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          Then, the total gravitational mass of the spacecraft,
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, can be expressed by means of the following expression: 
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where 
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 is the total gravitational mass of the spacecraft without the gravitational mass of the ferromagnetic core. Assuming that density of external electromagnetic energy in 
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 is negligible, then we can write that 
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, where 
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 is the rest inertial mass of the spacecraft (without the ferromagnetic core) (See Eq. 1). Thus, Eq. (A2) can be rewritten as follows: 
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Therefore, for
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If the ferromagnetic material is the Supermalloy, then Eq. (A4) gives (See Eq. (11))
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For example, if 
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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
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 acting on a particle are proportional to gravitational mass,
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, of the particle, i.e., 

[image: image108.wmf]i


g


ii


a


m


F


=


 [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 
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). In practice, it means that will be possible to become quasi-null the inertial properties of the spacecraft.

          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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Fig.2 – Schematic diagram of an Ellipsoidal  
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Fig. 1 – Schematic diagram of the experimental set-up to check the decreasing of the Gravitational Mass 
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