
HAL Id: hal-01136821
https://hal.science/hal-01136821

Preprint submitted on 28 Mar 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The Intrinsic Magnetic Field of Magnetic Materials and
Gravitomagnetization

Fran de Aquino

To cite this version:
Fran de Aquino. The Intrinsic Magnetic Field of Magnetic Materials and Gravitomagnetization. 2015.
�hal-01136821�

https://hal.science/hal-01136821
https://hal.archives-ouvertes.fr


The Intrinsic Magnetic Field of Magnetic Materials and 
Gravitomagnetization 

 
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. 
 
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. 
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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]:  
 

( )11121
2

2
00 ⎪

⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
+−== r

ii

g n
cm

U
m
m

χ

 

( )21121
2

2
0 ⎪

⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+−== r

i

g n
c

W
m
m

ρ
χ

 
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 
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          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
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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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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,
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 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
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          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,
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where 
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        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,
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          Electrodynamics tells us that 
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is the well-known expression for the volumetric density of electromagnetic energy; 
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Substitution of Eq. (5) into Eq. (4) gives
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          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, 
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 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 
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This is the order of magnitude of Earth’s magnetic field 
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          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 
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          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 
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 it is possible to control the gravity acceleration just above the GCC,
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 is the gravity acceleration below the GCC. 

          Now consider a magnetic material just above a GCC, both GCC and magnetic material are at the same temperature, 
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. Then, according to Eq. (3), we have 
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Similarly, if the gravitational mass of the magnetic material above the GCC is  

[image: image89.wmf](


)


(


)


mm


i


mm


g


m


m


0


c


=


. Then, considering the gravitational shielding effect produced by the GCC, and Eq.(3), we have the following density,
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By comparing Eq. (13) with Eq. (7), we get  
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         It is important to note that Eq. (14) tells us that 

[image: image95.wmf]B


can be increased by increasing the factor 

[image: image96.wmf]GCC


c


 (also by increasing

[image: image97.wmf]c


). 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 
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simply putting specific magnetic materials just above a GCC, which was developed to produce the desired magnetization. 
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� 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[� HYPERLINK  \l "x2" ��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. 
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