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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.
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1. Introduction

The Higgs field equations are [1]:
vyvy¢a+%(mg - fzq)bgﬁb»a :O (1)

Assuming that mass m, is the gravitational mass
m, , then we can say that in Higgs field the term

m; <0 arises from a product of positive and

2

g
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

+m_)+{—-m_ )=0, which is a symmetry,
(+my )+(=m,)

negative gravitational masses (mg X— mg):—m

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
qguantization 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: P10805046-5)

[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

P=m,g (g perpendicular to the lamina)
then the weight of the same particle, in the other
side of the lamina is P':ngg, where
y= mg/miO (m, and m;, are respectively, the

gravitational mass and the inertial mass of the
lamina). Only when y =1, the weight is equal in

both sides of the lamina. The lamina works as a
Gravitational Shielding. This is the Gravitational

Shielding effect. Since P' = 2P =(;m, Ja=m, (19),
we can consider that mg = ym, or that
9'=19.

If we take two parallel gravitational
shieldings, with y, and y, respectively, then

the gravitational masses become: mg , = y;m,,
My, = ¥,My = ¥17,M,, and the gravity will

be given by 9, =19 ., 9,=x,9,=2,%,9-
In the case of multiples gravitational shieldings,
with y, 7, ..., x,, We can write that, after the n"

gravitational ~ shielding  the  gravitational

mass, m,, , and the gravity, g, , will be given by

My = 2o X XaMy + O = Hao a8 (2)

This means that, n superposed gravitational
shieldings with different y,, v,, x3,..., x,are
equivalent to a single gravitational shielding with

X=X X3 Xn -
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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 n‘[, =xm,. where m, is its gravitational mass out
of the crust.
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Fig. 2 — The gravity acceleration in both sides of the
gravitational shielding.
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Fig. 3 — Gravitational Shielding (GS). If the gravity
at a side of the GS is § (§ perpendicular to the
lamina) then the gravity at the other side of the GS is
20 . Thus, in the case of § and §' (see figure
above) the resultant gravity at each side is

g+ G and §'+ xg , respectively.

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
a) the action of the gravitational shielding
extends up to a distance d = 20a [6]. When the
shielding's surface is very small the extension of
the shielding effect becomes experimentally
undetectable .
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Fig. 4 - When the shielding's surface is large the
action of the gravitational shielding extends up to a
distance d = 20a (A).When the shielding's surface
is very small the extension of the shielding effect
becomes experimentally undetectable (B).

The quantization of gravity shows that the
gravitational mass my and inertial mass m; are
correlated by means of the following factor [3]:



2
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where m;, is the rest inertial mass of the particle
and Ap is the variation in the particle’s kinetic
momentum; C is the speed of light.

In general, the momentum variation Ap is
expressed by Ap=FAt where F is the

applied force during a time interval At . Note that
there is no restriction concerning the nature of
the forceF, i.e., it can be mechanical,
electromagnetic, etc.

For example, we can look on the
momentum variation 4p as due to absorption or

emission of electromagnetic energy. In this case,

substitution of Ap=AE/v=AE/V(c/c)v/v)=AEn/c
into Eq. (1), gives

2
y=t )12 \/1{ A nr) -1 (4)
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By dividing AE and m,, in Eq. (4) by the
volume V of the particle, and remembering
that, AE/V =W , we obtain

2
;(:ﬂz 1-2 /1{ Wznr] -1 (5)
Mi pC

where p is the matter density (kg/m3).

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 n
spherical ~ gravitational  shieldings,  with
Yo Xo o Xns respectively. ~ When  these

gravitational shielding are deactivated, the
gravity generated is g:—ijs/r2 ;—GmOS/I‘Z,

where m;,. is the total inertial mass of the n

spherical gravitational shieldings. When the
system is actived, the gravitational mass becomes

My = (%1752 JMygs and the gravity is given
by
0 =(62- )9 =62 2)CMes/ T (6)

Repulsive Gravitational Force Field

Gravitational Shieldings=

X2

/

I Ax;
miOs / ,,//
A= 0=

=~ 1.0 Yo GMigs /1

Fig. 5 — Repulsive Gravitational Field Force produced by
the Spherical Gravitational Shieldings (1, 2,..., n).

If we make (;(1;(2...;(”) negative (N odd) the
gravity g’ becomes repulsive, producing a
pressure p upon the matter around the sphere.

This pressure can be expressed by means of the
following equation

p= E _ mio(matter)g’ _ pi(matter)SAXg’ _
S S S

= pi(matter)AXgl (7)
Substitution of Eg. (6) into Eq. (7), gives

p= _(lez - An )pi(matter)AX(GmiOS /r ? ) (8)

If the matter around the sphere is only the
atmospheric air (p, =1.013x10°N.m™), then,
in order to expel all the atmospheric air from
the inside the belt with Ax - thickness (See
Fig. 5), we must have p > p,. This requires

that

ar2
: ©)
pi(matter)AXGmiOs

Satisfied this condition, all the matter is
expelled from this region, except the

(tik2dtn)>



Continuous Universal Fluid (CUF), which
density is p, =107 kg.m=[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., y=0.
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 Ax -
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 y=m/m, is also extremely close to

zero (m,, is the inertial mass of the Universal

Quantum Fluid in the mentioned region).
Another important equations obtained

in the quantization theory of gravity is the

new expression for the momentum g and

gravitational energy of a particle with
gravitational mass M, and velocity v, which

is given by [3]
G=Mv (10)

E, =M,c? (19
WhereMg:mg/wll—vz/cz; m, is given by
Eq.(1), i.e., my=x m. Thus, we can write

M — lml

E=—=M, (12)
TJ1-v/e?
Substitution of Eq. (12) into Eq. (11) and Eq.
(10) gives

E,=x M’ (13)
, .V _h
q:ZMiVZ%ZZ (14)

For v =C, the momentum and the energy of the
particle become infinite. This means that a

4

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
h

q=x (L5)

Note that only for y =1 the Eq. (15) is reduced

to the well=known expressions of DeBroglie
(a=h/2).
Since the factor y can be strongly

reduced under certain circumstances (See
Eq.(1)), then according to the Egs. (13) and
(14), the gravitational energy and the
momentum of a particle can also be strongly
reduced. In the case of the region with AX -
thickness, where y 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 p=p, at r =6m,
we can write that

36p
5 16
GI\/IiOs ( )

The gravitational shieldings (1,2,..,n) can be

made very thin, in such way that the total inertial
mass of them, for example in the case of

r, =4.9m, can be assumed as M,,, = 5000kg .
Thus, for Ax=Im and p =1.2kg.m™?,
Eqg. (16) gives

(X0 20)=-9.1x10%m  (17)
By making y, =7, =..=y,, then, for n=7,
we obtain the following value

Y=L ==y, =—T100 (22)

(Mhm%F—mp(

i(matter)

matter )



It is relatively easy to build the set of
spherical gravitational shieldings with these
values. First we must choose a convenient
material, with density o and refraction index

n., in such way that, by applying an
electromagnetic field E sufficient intense
(\N :gOEZ), we can obtain, according to Eqg.
(5), the values given by Eq. (22).

Since in the region with AXx - thickness,
the value of y is extremely close to zero, we
can conclude that the gravitational mass of the
spacecraft, which is given by
Mg = 2(X172--Xn )Migs, becomes very small.

This makes possible to the spacecraft acquire
strong accelerations, even when subjected to
small thrusts (a = F/mgs)[g]. 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 Spacecratft, previously
proposed [8], while showing that the
performance of this spacecraft goes much beyond
the conventional spacecrafts.
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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.
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1. Introduction

          The Higgs field equations are [1]:
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Assuming that mass 
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 is the gravitational mass 
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 , 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 
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, 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 
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, the weight is equal in both sides of the lamina. The lamina works as a Gravitational Shielding. This is the Gravitational Shielding effect. Since
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, we can consider that 
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          If we take two parallel gravitational shieldings, with 
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This means that, 
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 superposed gravitational shieldings with different
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                                      (b)     Fig. 2   –  The gravity acceleration in both sides of the  gravitational shielding.   
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          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 
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[image: image38.emf]                                                         d    20 a                                                                                                                                                     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 


a d


20



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          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 
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      In general, the momentum variation 
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          For example, we can look on the momentum variation 
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where 
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      Based on this possibility, we have developed a method to generate a repulsive gravitational force field that can strongly repel material particles. 
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[image: image65.emf]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Fig. 5   –   Repulsi ve Gravitational Field Force  produced by   the Spherical Gravitational Shieldings ( 1 ,  2 ,…,  n ).   
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Substitution of  Eq. (6) into Eq. (7), gives
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If the matter around the sphere is only the atmospheric air (
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Satisfied this condition, all the matter is expelled from this region, except the Continuous Universal Fluid (CUF), which density is 
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          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., 
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          Another important equations obtained in the quantization theory of gravity is the new expression for the momentum 
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Substitution of Eq. (12) into Eq. (11) and Eq. (10) gives
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For 
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, 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
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 the Eq. (15) is reduced to the well=known expressions of DeBroglie 
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          Since the factor 
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 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 
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 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 
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The gravitational shieldings 
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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 
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 and refraction index 
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, we can obtain, according to Eq. (5), the values given by Eq. (22).

          Since in the region with 
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 is extremely close to zero, we can conclude that the gravitational mass of the spacecraft, which is given by  
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,  becomes very small. This makes possible to the spacecraft acquire strong accelerations, even when subjected to small thrusts 
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[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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Fig. 4 - When the shielding's surface is large the action of the gravitational shielding extends up to a distance 
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(A).When the shielding's surface is very small the extension of the shielding effect becomes experimentally undetectable (B).   
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Fig. 3 – Gravitational Shielding (GS). If the gravity at a side of the GS is 
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Fig. 5 – Repulsive Gravitational Field Force produced by the Spherical Gravitational Shieldings (1, 2,…, n). 
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 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 
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is its gravitational mass out of the crust.
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 Fig. 2 – The gravity acceleration in both sides of the gravitational shielding. 
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