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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
guantum 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.
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[. 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.

. THEORY
It was shown [1] that the relativistic

gravitational mass M, = mg/wll—vz/c2

and the relativistic inertial mass

M, =m,/41-V?/c? are quantized, and

given by M, =nimg... » M, =nimig...

where n, and n; are respectively, the

gravitational quantum number and the
inertial guantum number ;

Mig(miny = £3.9x107°kg is the elementary

guantum of inertial mass. The masses
m, and m;, are correlated by means of

the following expression:
2
Ap
m =m,—-2.1+— | =1m,. 1
9 i0 (miC 10 ( )
Where Ap is the momentum variation on

the particle and m,, is the inertial mass
at rest.

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

is the applied force  during a time
intervalAt. 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 Ap as due to
absorption or emission of electromagnetic
energy by the particle.

In the case of radiation, Ap can be
obtained as follows: It is known that the
radiation pressure,dP, upon an area
dA = dxdy of a volume dV = dxdydz of
a particle ( the incident radiation normal
to the surfacedA)is equal to the
energydU absorbed per unit volume
(dydV).ie.,

poU_ U _du
dV/  dxdydz dAdz

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

dp - jllJ/ _ (dU/\(/:iAdt) :dTD @)
Since dPdA = dF we can write:
dth:dTU (4)
However we know thatdF=dp/dt, then
o= ©)

From this equation it follows that

Ap — E(Ej — Enr
vV\C C

Substitution into Eqg. (1) yields

n,JZ lm @)

m, =41-2 1+( v >

m,,C

WhereU , is the electromagnetic energy

absorbed by the particle; n, is the index
of refraction.



Equation (6) can be rewritten in
the following form

2
m, =41-2 1{%@ ~1|tmy  (7)

Where W =U/N is the density of
electromagnetic energy and p=m,/V

is the density of inertial mass.

The Eg. (7) is the expression of the
guantum  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

W=1gE?+1uH? (8)
It is known that B=H, E/B=w/k, [3]
and

_dz_ o c (9)

V=— = =
dt
Kr \/‘5}2/4( 1+(a/a)5)2 +1)

Where k. is the

propagation vector IZ(aIso called phase
constant [4]); k :‘E‘:kr +ik, ; &, pand o,

real part of the

are the electromagnetic characteristics of
the medium in which the incident (or
emitted) radiation is  propagating
(¢ =65 where &, is the relative

r

dielectric permittivity and &, =8.854<10"°F/m
VM= MU is the relative
magnetic permeability and g, =47x10"H/m;
o is the electrical conductivity). It is
known that for free-space o =0and
g = u, =1then Eq. (9) gives

v=c (10)
From (9) we see that the index of
refraction n, =c/v will be given by

n =¢ =\/gf—;f(\/1+(a/wg)2 +1j 1)

v

where 4,

3
Equation (9) shows thatw/x, = V. Thus,
E/B=w/k, =v, ie, E=vB=vuH.
Then, Eg. (8) can be rewritten in the
following form:

W =4 eV au? +4 12
Foro << we, EQ. (9) reduces to
C
V=

v My

Then, Eq. (12) gives

w =§HCH;«HZ+;AHZ = 1H’ 13

This equation can be rewritten in the
following forms:

2
w="2" (14)
y7i
or
W=¢E’ (15)
For o >> we, EQ. (9) gives
v= |22 (16)
HO

Then, from Eq. (12) we get

by e
HO o

=3 H 17
SinceE =vB =vuH , we can rewrite (17)
in the following forms:

BZ
= Z (18)
or
W = (%)EZ (19)

By comparing equations (14) (15) (18)
and (19) we see that Eq. (19) shows that
the better way to obtain a strong value of
W in practice is by applying an Extra
Low-Frequency (ELF) electric field
(w =24 <<1Hz) through a mean with
high electrical conductivity.

Substitution of Eq. (19) into EQq.
(7), gives

3 -4
m, =11- \/1+i(ij E 4lm, (20

ac? \ A ) p?

This equation shows clearly that if an



electrical conductor mean has
p<<1Kgm® ando>>1, then it is

possible obtain strong changes in its
gravitational mass, with a relatively small
ELF electric field. An electrical conductor

mean with p <<1 Kg.m™ is obviously a

plasma.

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
T =318.15°K, an optimum mercury
vapor pressure of P=6x10°Torr=0.8N.m?
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

PM,
= 21
P ZRT ( )

Where M, = 0.2006kg.mol* is the
molecular mass of the Hg; Z =1 is the
compressibility factor for the Hg plasma;
R =8.314 joule.mol ".°K™ is the gases
universal constant. Thus we get

Prig pasma = 6.067 x10°kg.m™ (22)

The electrical conductivity of the Hg
plasma can be deduced from the
continuum form of Ohm's Law | =oE,

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

i =0.35A [5] and ji.,,, =i/S =i/Z ¢}, where
@ =36.1mm is the inner diameter of the

lamp. The voltage drop across the
electrodes of the lamp is 57V [5] and the
distance between them| =570mm. Then

the electrical field along the lamp E,, is
given by E,,,=5V/0570m=100V.m™.

Thus, we have

4
= é'a”‘p =3.419 S.m™  (23)

lamp

Substitution of (22) and (23) into (20)
yields

O-Hg plasma

m

(Hg plasmd E*
PR - 1+1.909><1(Tl7F—1 (24

n‘}(Hg plasmz)

Thus, if an Extra Low-Frequency electric
field Ecr with  the  following

characteristics: E. . ~100v.m™ and
f <dmHzZ 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 g, is reduced at the
same ratioy =m /m,, ie,g, =y 4,
(gis the gravity acceleration under the

substance). Therefore, due to the
gravitational shielding effect produced by

the decrease of M, pasma) IN the region

where the ELF electric field E. . is
applied, the gravity acceleration just
above this region will be given by

m lasma
g, = Z(Hg plasma)g = M g=
mi(Hg plasma)

4
= 1—2\/1+1.909x10-”EL;F—1 g (25)
fELF

The trajectories of the
electrons/ions through the lamp are
determined by the electric field E,,,, along
the lamp. If the ELF electric field across
the lamp Eg . is much greater thanE,,
the current through the lamp can be
interrupted. However, ifE; <<E,,, these
trajectories will be only slightly modified.
Since here E___=100V.m™, then we can

lamp
arbitrarily choose EZ/?* = 33 V.m™. This

means that the maximum voltage drop,
which can be applied across the metallic



plates, placed at distance d, is equal to
the outer diameter (max ) of the

bulb g of the 20W T-12 Fluorescent

amp
lamp, is given by
Vipoy = ECZ G0 215V

amp =

Since ¢, = 40.3mm[5].

amp
Substitution of EZZ =33V.m™ into
(25) yields

mg(Hg plasma)

9, =% amdd =" 0=
' (Hg " ) mi(Hg plasma)

11
= 1—2\/1+M—1 g (26)
fELF

Note that, for f <1mHz =10"°Hz, 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:

- Voltage range: 0 - 1.5V
- Frequency range: 10™*Hz — 10°Hz

In the experimental arrangement
shown in Fig.1, an ELF electric field with
intensity E. . =V/d  crosses the

fluorescent lamp; V is the voltage drop
across the metallic plates of the

capacitor  and d =g = 40.3mm.

amp

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.

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

gl - Zl(Hg plasma)g ’ Where

“ After heating.

mgl(Hg plasma _

Zl(Hg plasmé = m

il(Hg plasma

E4
- \/1+1909><10“ SR _afb (27)
fELF(l)

Then, above the second lamp, the
gravity acceleration becomes

gz = Zz(Hg plasma)gl = lz(Hg plasma)Zl(Hg plasma)g (28)

where

mg Z(Hg plasma)

Zz(Hg plasma) -
i2(Hg plasma)

4

E
- 12{\/1+1909><1017 ELAG) 1] (29)

ELF(Z)

Then, results

E4
9 )1 \/1+1909><10” B g |Ly
9 fELF(l)

E4
xJ1- \/1+1 9091077 =2 _1 )\l (30)
fELF(2)

From Eg. (28), we then conclude that if
Xi(Hg plasma) < 0 and also X2(g plasma) < 0,
then g, will have the same direction
ofg. This way it is possible to intensify

several times the gravity in the direction
of . On the other hand, if <0

and 7, (ng piasma) > 0 the direction of g, will

Hg plasma)

be contrary to direction of g. In this case
will  be possible to intensify and
become g, repulsive in respecttog .

If we put a lamp above the second
lamp, the gravity acceleration above the
third lamp becomes

GS = Z3(Hg plasma)GZ =

= ZS(Hg plasma)ZZ(Hg plasma)Zl(Hg plasma)g (31)
or



E4
S _h- \/1+1.909><10-”§;F(”—1 x
9 fELF(l)

E4
x{1-2 \/1+1.909x1cr”§;“2)-1 x
fELF(Z)

E4
x1-2 \/1+1.909><1cr”§;“3)—1 (32
fELF(B)

If fELF(l) = fELF(Z) = fELF(3) =f and

EELF(l) = EELF(Z) = EELF(S) :V/¢:
=V, sin ot/40.3mm =
= 24.814V sin 2ft.
Then, for t =T/4 we get
EELF(l) = EELF(z) = EELF(3) = 24.814V,.
Thus, Eqg. (32) gives

3
4
9 _ {1—{ \/1+ 7.237x10™2 \% —1}} (39
g

For V,=15/ and f =0.2mHz
(t = T/4 =1250s = 20.83min) the gravity
acceleration g, above the third lamp will
be given by

g, = -5.126§
Above the second lamp, the gravity
acceleration given by (30), is

g, =+2.9729 :
According to (27) the gravity acceleration
above the first lamp is

g, =-1,724g
Note that, by this process an
acceleration § can be increased several

—

times in the direction of g or in the
opposite direction.

In the experiment proposed in Fig.
1, we can start with ELF voltage
sinusoidal wave of amplitude V, =1.0V

and frequencylmHz. Next, the frequency
will be progressively decreased down
to0.8mHz, 0.6mHz, 0.4mHz and
0.2mHz . Afterwards, the amplitude of the
voltage wave must be increased to
V, =1.5V and the frequency decreased

in the above mentioned sequence.

6

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

frequency f .
Now consider a chamber filled

with Air at 3x10*torr 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 p,;, = 4.94x107"°kg.m>,
If the frequency of the magnetic
field, B, through the air is f =60Hz then

we = 27fe =3x107°S / m. Assuming that

the electric conductivity of the air inside
the chamber, o, is much less than we,

.., o) <<we (The atmospheric air

conductivity is of the order of

2-100x107*S.m™* [6, 7]) then we can
rewritten the Eq. (11) as follows

N &L, =1 (34)

r(air) =

From Egs. (7), (14) and (34) we thus
obtain

My(ain = 1- 1+ N (air -1 My =
g( ) :uairpairC2 ( ) | )

_ {1_ oW1+3.2x10°B* —1%(,3") (39)

Therefore, due to the gravitational
shielding effect produced by the
decreasing of my), the gravity

acceleration above the air inside the
chamber will be given by

mg(air) g=
mi(air)
= {1—2[\/1+3.2><10684 —1]}9

g’: Zairg =

Note that the gravity acceleration
above the air becomes negative
forB > 2.5x107°T .



For B=0.1T the gravity
acceleration above the air becomes

g' = -32.89

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 ver?/ 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(~ 60KeV ). 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

f 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 (AmO,) in the detector. The cost of
the AmO, 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.

7
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

++ + - ++
O,+H;” >0, +e +H,

N,+H.," >N, +e +H™

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

o = pe:ue + pi/ui
Where p, and p, express respectively
the concentrations (C/me’) of electrons
and ions; u,and g, 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 p, andp;,.

We start calculating the disintegration
constant, 4, for the Am 241 :

;0898 0698 o, qug
T¢  432(3.15x107s)

Where T* = 432years is the half-life of
the Am 241.

One kmole of an isotope has mass
equal to atomic mass of the isotope
expressed in kilograms. Therefore, 1g of
Am 241 has

10°kg

241 kg/kmole
One kmole of any isotope contains the

Avogadro’s number of atoms. Therefore
1g of Am 241 has

= 4.15x10"°kmoles

N = 4.15x10°kmolesx
x 6.025x 10* atomgkmole = 2.50 x 10** atoms

Thus, the activity [8] of the sample is



R = AN =1.3x 10" disintegrations/s.

However, we will use 36 ionization
sources each one with 1/5000th of a
gram of Am 241. Therefore we will only

use 7.2x10°gof Am 241. Thus, R
reduces to:

R = AN = 10°disintegrations/s

This means that at one second, about
10°« particles hit molecules in the air
and knock off electrons to form ions
O, and N, inside the ionization chamber.
Assuming that each alpha particle yields
one ion at each 1/10° second then the
total number of ions produced in one
second will  beN, =10%ions.  This
corresponds to an ions concentration
py=eN,V~01/ (c/m?)

Where V is the volume of the ionization
chamber. Obviously, the concentration of
electrons will be the same, i.e., p, = p;.
Ford = 2cm and ¢ = 20cm (See Fig.3(c))
we obtain

V =2(0.20/(2x102) = 6.28x10*m* The
n we get:

p. = p, =107 C/m?

This corresponds to the minimum
concentration level in the case of
conducting  materials. For  these
materials, at temperature of 300K, the

mobilities x, and g, vary from 10 up
t0100 m?V 's™ [9]. Then we can assume
that g = ~10 mMV7's™.  (minimum
mobility level for conducting materials).
Under these conditions, the electrical

conductivity of the air inside the
ionization chamber is

T = Pele + pist; 10°S.m™

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

8
P =1.1452kg.m>. Thus, for d = 2cm,
o, ~10°S.m™ and f =60Hz Eq. (20)
gives
My air)

Hair = =
mi(air)

3
1-2 \/1+i[ﬂ] Vr_ﬁqs_l -
4¢*\ 44 ) d*p?,

{1—2[\/1+ 3.10x10°V* —1]}
Note that, forV,, =7.96KV, we obtain:
X@r = 0. Therefore, if the voltages
range of this GCC is: 0—-10KV thenitis
possible to reachy, =-1  when
Vs =10KV.

It is interesting to note that o, can

be strongly increased by increasing the
amount of Am 241. For example, by
using 0.1gof Am 241 the value of R

increases to:

R = AN = 10" disintegrations/s

This means N, =10%ions that yield

pi=eN;V ~10 ¥ (C/m?)
Then, by reducing, d and ¢

respectively, to 5mm and to 11.5cm, the
volume of the ionization chamber
reduces to:

V =2(0.115)(5x10°) = 5.19 x 10 °m?
Consequently, we get:

pe. = p, =10°C/m?
Assuming that g, =4 ~10 m*V's™,

then the electrical conductivity of the air
inside the ionization chamber becomes

Gair = pe:ue + pi:ui ~ 1068'm71

This reduces for V,
necessary to yield

~ 18.8V the voltage
~0 and reduces

air)



to V_.=235/ the voltage necessary to

rms —
reach y,, = -1.

If the outer surface of a metallic
sphere with radius a 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
too,, =10°s.m™). By applying a low-

air —
frequency electrical potential V,  to the

sphere, in order to produce an electric
field E,,, starting from the outer surface

of the sphere, then very close to the
sphere the low-frequency electromagnetic
field is E,, =V,,/a, and according to

Eq. (20), the gravitational mass of the air
in this region expressed by

My [ O, C v
Myaig =41— \/1"’402( 4;) a4;;- 1| Mgain»

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

gi’=Zail’gi |:1, 2,3...n
Where y,;. = My /Mgy - Thus,  the

gravitational forces acting on the
spacecratft are given by

I:is = Mgg: = Mg(/’{airgi)

By reducing the value ofy, , 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”.

9
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 y,, is given by

3
=My \/H&(@J Vs
rr]O{air) 4c? \ A a4p§il'

Then, foro.. =10%°s.m™®, f =6Hz, a=5m,

air —

0. =1Kgm? and V, . = 3.35KV we get

Zair = 0

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, .. must be

replaced by y,.. where

3
Mya v

g(vag =J1- \/1+ /u02 (O-vacj 4rm; -1
rr‘Eo(vad 4c” \ 4A a L

The electrical conductivity of the
ionized outer space (very close to the
spacecraft) is small; however, its density
is remarkably small(<<10*Kg.m?), in
such a manner that the smaller value of

the factor o /p?. can be easily

compensated by the increase ofV, .

Zvac =



It was shown that, when the
gravitational mass of a particle is
reduced to ranging between + 0.159M,

to —0.159M,, it becomes imaginary [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
X = Mg(imaginary)/Mi(imaginary) remains real

because

7 = M g(imaginary ) _ M g-I _ M 9 _ real
M i(imaginary ) M il M
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

;(:'\'\j—? ={1—z[ 1+(U/myc?f —1}}

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 +0.159M; to -0.159M; 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.

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

g; = Z gj J = 112131'"; n.
Where 7 = M | (inaginary )/ M i(imaginary )
and 9 =— Gmgj(imaginary)/rj2 . Thus, the

gravitational forces acting on the
spacecratft are given by

10
F, =M

! J—
aj g(imaginary)gj =

=M g(imaginary) (_ ;(Gn']gj(imaginary)/rj2 ) =

= Mgi(_ZGmgii/rjz): +ZGMgmgj/r12 .
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 F =1000kN and
the gravitational mass of the spacecraft

is reduced fromM =M, =10°kg down
to M, =10"kg, the acceleration of the
spacecraft will be, a=F/M, =10’ms™.
With this acceleration the spacecraft

crosses the “visible” Universe
(diameter= d ~10°°m) in a time interval

At =./2d/a =1.4x10'm.s™ = 5.5 months

Since the inertial effects upon the
spacecraft are reduced by

M, /M, =10™ then, in spite of the
effective spacecraft acceleration be
a=10%m.s™", the effects for the crew

and for the spacecraft will be equivalent
to an acceleration a’given by

a' = &a ~10m.s™
This is the order of magnitude of the
acceleration upon of a commercial jet
aircratft.

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 spacecratft.



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 g then at the
bottom of the chamber, the gravity
becomesg’'= y40d; In the air, the

gravity is g” :Zairg’ = XairXsteeld - At the top

of the chamber, gm:Zsteelg”:(lsteel)zlairg-
Thus, out of the chamber (close to the
top) the gravity acceleration becomes
g”. (See Fig. 8 (a)). However, for the
steel at B <300T and f =1x10°Hz, we
have

m o B4
Asteel =M= 1-2 1+% -1
i(steel) Arfy e c

I

1

Since pye =1.1x10°Sm™, 4, =300 and
Plsteet) = 7800k.m ™2

Thus, due to yg . =1 it follows
that

4

g = g”: Zairg’; Xair 9
If instead of one GCC we have
three GCC, all with steel box (Fig. 8(b)),
then the gravity acceleration above the
second GCC, g, will be given by

92 = Zairgl = Zairlairg
and the gravity acceleration above the
third GCC, g,will be expressed by

" o~ 3
93 El’airg = Xair g

[Il. 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
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rotor in order to become negative the

acceleration of gravity inside half of the
rotor (g’ = (Zsteel )2 Xair9 = Yair9 =-—N9g )
Obviously this causes a torque
T=(-F'+F)r and the rotor spins with

angular  velocityw. The  average
power, P, of the motor is given by

P=To=|-F+F)lo (36)
Where

and m, =m; ( mass of the rotor ). Thus,
Eq. (36) gives

p=(n+p) 92t

(87)

On the other hand, we have that
—g'+0 = (38)
Therefore the angular speed of the rotor

is given by
= 1/(” tljg (39)

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

P=1my(n+1 g’ (40)
Now consider an electric generator
coupling to the gravitational motor in

order to produce electric energy.
Sincew = 22f then for f = 60Hz

we have @ = 120 zrad .s™* = 3600 rpm .
1

Therefore for w=120zrad s and
n=788 (B=0.22T) the Eq. (40) tell us
that we must have

0 +21)9 — 0.0545m
w
Since r=R/3 and m; = pzR*h where p,
R and h are respectively the mass

density, the radius and the height of the
rotor then for h=0.5m and

p = 7800Kg.m~3 (iron) we obtain

m, = 327.05kg



Then Eq. (40) gives
P ~2.19x10°watts= 219 KW = 294HP (41)

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:

2
BZ
My =41—2 [1+| ——n, | —1/im (42)
(A \/ [ 1 <A|)] ()

If the frequency of the magnetic field is

f=10"Hz then we have that
O(a1) >> € since the electric
conductivity of the aluminum

is o) =3.82x10"S.m™". In this case, the
Eq. (11) tell us that
Mo
Ny = T(AI) (43)
Substitution of (43) into (42) yields

4

J(A|)B
Myay =41-2 [1+—2 —1im . (44
g(Al) [ 47Zf,Up(ZA|)CZ i(Al) ( )

Since the mass density of the Aluminum
s p(x)=2700kg m°then the Eq. (44)
can be rewritten in the following form:

Zal :% =£l—2[m —1]} (43
(Al)

In practice it is possible to adjustBin

order to become, for example,
7a =107, This occurs toB = 76.3T.
(Novel superconducting magnets are

able to produce up to 14.7T [10, 11]).
Then the gravity acceleration in

any direction inside the spacecraft, g, ,
will be reduced and given by
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m
gll — Q(Al)
Mi(al)

Where g, is the external gravity in the

direction |. We thus conclude that the
gravity acceleration inside the spacecraft

becomes negligible if g, <<10°ms~2.

This means that the aluminum shell,
under these conditions, works like a
gravity shielding.

Consequently, the gravitational
forces between anyone point inside the
spacecraft with gravitational mass, m,

and another external to the spacecraft
(gravitational mass m, ) are given by

0, =xn9 =-10°g, 1=12,.,n

~ mg,m
= gi'''gk ~
Fi=-F =—G—2,u

Therefore we can rewrite equation above
in the following form

= = LT
Fi=-F =-xaG——u
ik
Note that when B=0 the initial
gravitational forces are
= = M My
ik

Thus, if y, =-10"° then the initial

gravitational forces are reduced from 10°
times and become repulsives.
According to the new expression

for the inertial forces [Q,Ifzmgé, 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 10° times
then also the inertial forces upon the



spacecraft will be reduced from 10° times
when  y, =-10"7. Under these

conditions, the inertial effects on the
crew would be strongly decreased.
Obviously this leads to a new concept of
aerospace flight.

Inside  the spacecraft  the
gravitational  forces  between the
dielectric with gravitational mass,M,

and the man
when B =0 are

(gravitational mass, m, ),

_ _ M,m
F,=-Fy=-G—22/ (46)
r
or

B, M, . .

Fa :_Gr_zmgluz_mgngu (47)

. m

Fu=+G—M,i=+M g 0 (48)

r

If the superconducting box under M,

(Fig. 10) is filled with air at ultra-low
pressure (3x10™*2 torr, 300K for example)
then, whenB = 0, the gravitational mass
of the air will be reduced according to
(35). Consequently, we have

gl’vl :(Isteel)zzairgM E;(airgM (49)

gr,n :(Zsteel)zlairgm ;;{airgm (50)
Then the forces Ifm and If,\,| become
IEm = _mg (ZairgM )ﬁ (51)
IEM :+I\/Ig(7(airgm):le (52)
Therefore if y,, =—-n we will have
F, = +nm g, A (53)
IE.M :_nMggm/& (54)

Thus, F,and F, become repulsive.

Consequently, the man inside the
spacecraft is subjected to a gravity
acceleration given by

_ . M, .
Aoy =N 1 = _ZairGr_zlu (55)
Inside the GCC we have,

_ B
e I
rr\(air) 4771::” air)C

By ionizing the air inside the GCC
(Fig. 10), for example, by means of a
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radioactive material, it is possible to
increase the air conductivity inside the

GCC up to opy=10°Sm™.  Then
for f =10 Hz;  pg, =4.94x10"kg.m™
(Air at 3 x10™*2 torr, 300K) and we obtain

Kur = {2[\/1+ 2.8x10%B* —1J—1} (57)
For B =Bgcc =0.1T (note that, due to

the Meissner effect, the magnetic field
Bsce  Stay confined inside  the

superconducting box) the Eq. (57) yields

Xair = _109

Since there is no magnetic
field through the dielectric presented in
Fig.10 then, M,=M. Therefore if

My =M;=10Kg and r=r,=1lm the

gravity acceleration upon the man,
according to Eqg. (55), is
a .. ~10ms™

man —
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 spacecratft.

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 M, (See Fig.

11(a)) and given by
M
agas = (Zair )3 (Zsteel )4 g= _(Zair )3G r_zg

0
Thus, if inside the GCCs, g, =-10°



(See Eg. 56 and 57) then the equation
above gives
~ 107 M

o

For M; =10kg, ry=Im and m
the thrust is
F=m_.a..=10°N

gas “gas

Thus, the Gravitational Thrusters are
able to produce strong thrusts.

Note that in the case of very

strong y,,, for example y,, =-10°, 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 patrticles, three or more successive
layers of air, with different electrical
conductivitieso,, o, and o,, 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 F is
force produced by a thruster then the

agas

~10"?kg

gas

spacecraft acquires acceleration
aspacecraft given by [l]

F F
a —

spacecraft — =
M g(spacecraft) A Al M i(inside) T Mi(ar)

Therefore if y5 =107°; M09 =10'Kg
and m;,) =100Kg (inertial mass of the

aluminum shell) then it will be necessary
F =10kN to produce

-2
aspacecraft =100m s

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

dm,, exerts upondmg,, and the
gravitational force dF, that dmg, exerts
upon dmg, are given by

_ _ dm,d
dF, =dF,, = @% i (58
Thus, the gravitational forces between

the air layer 1, gravitational massm,,

and the air layer 2, gravitational mass
my,, around the spacecraft are

— G mgl mgz A
Fo,=-F, = _r_g_L b dmy, dmy, /=

=G mg;rzngz A =~Xair XarC mi;Tiz A (59)
At 100km altitude the air pressure is
569110°tort and 3 =5.99810°kgnT>[12].
By ionizing the air surround the
spacecraft, for example, by means of an
oscillating electric field, E,., starting
from the surface of the spacecraft ( See

Fig. 13) it is possible to increase the air
conductivity near the spacecraft up to

Olai) 10°Sm™ . Since f =1Hz and, in

this case O (air) >> WE then, according to

Eq. (11), N, =y popc’ /44 . From

Eq.(56) we thus obtain

air, O-airB4
Zair:nb( l=a1- 1+47Zf( )2 ;-1 (60)
m(air) /“‘()Hair)c

Then for B =763T the Eg. (60) gives

Har = {1— 2W1+ ~10*B* —1J}; -10°  (61)

air)

By substitution of y. =-10% into Eq.,
(59) we get

- - m..m.
Fo =—Fy =-10°6 =522 4 (62)



If my =mi, = pair Vi = 04 Vo E].O_skg, and
r=10°m we obtain

F, =-F, =-10"N (63)
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
1-1000x10°N.

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 spacecratft,
by means of an oscillating electric field,
E... the air conductivity near the

spacecraft can reach, for example,
Oir) =10°S.m™.  Then for f =1Hz;

B =40.8T and p=12kgm™ (300K and
1 atm) the Eq. (56) yields

Zair ={1—2[\/1+ 49x107B* —1}};4).1

Thus, the weight of the body becomes
Poody = Mg(body)d = XairMi(boay) I = mi(body)g'
Consequently, the body will be lifted on

the direction of the spacecraft with
acceleration

9'= 7.ir9 =+0.98ms™
Let us now consider an important
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aspect of the flight dynamics of a
Gravitational Spacecratft.
Before starting the flight, the
gravitational mass of the spacecraft, M,

must be strongly reduced, by means of a
gravity control system, in order to

produce — with a weak thrustF , a strong
acceleration, a, given by [1]

. F

a=—

M g

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, M;, (Mé —M,) and the velocity

V becomes equal to V'. According to
the Momentum Conservation Principle,
we have that

MV =MV’

Supposing that the spacecraft was
traveling in space with speed V = c, and
that its gravitational mass it was
M, =1Kg and M, =10°Kg then the
velocity of the spacecratft is reduced to

M M
V=—2V=—2V=x10"c
W ,
Initially, when the velocity of the
spacecraft is V, its kinetic energy is

Ekz(l\/b—mj)cz. Where M, :mg/wll—vz/c2 .

At the instant in which the gravity control
system of the spacecraft is turned off,
the Kinetic energy becomes

E, =(M; —n{ )&*. Where M, =nf /{1-V"3/c?.
We can rewritten the expressions of

E,and E, in the following form

CZ

E =(M9V _m_zv)v

2

E = (MéV’—m’gV’)\%

Substitution of MV =MV'=p,



mV=p1-V?/¢ and mV'=p/1-V?/c’ into

the equations of E, and E, gives

R
£, = v /e

Since V = ¢ then follows that

On the other hand, since V' << ¢ we get

bV

V !

1 c2 (V'
1- - p' =|—|pc
1+V \Y 2c

+...

Ey

1R

2c?

Therefore we conclude thatE, >> E,.
Consequently, when the gravity control
system of the spacecraft is turned off,
occurs an abrupt decrease in the kinetic
energy of the spacecraft, AE, , given by

AE, =E, —E; = pcx M c* ~10""J

By comparing the energy AE, with the

inertial energy of the spacecraft,
E, = M,c’, we conclude that

M
AE, ~—2E ~10*M c?
Mi

The energy AE, (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*.
However, the situation is very different of
a collision (M, just becomes suddenly

equal toM;), and possibly the energy
AE, is converted into a High Power
Electromagnetic Pulse.

¥ In this case, the collision of the spacecraft would
release ~10'"J (several megatons) and it would be
similar to a powerful kinetic weapon.
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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  1x10™orr, 300K

(O-(air) ~10°S.m™ ; Plair) = 5x1078 kg .m’3).
Thus, for f =10Hzand B=0.107T we
have

O{air) B*

R -1|r=-118
4'7Z1:IUO/7(air)C

Xair = 1-2 \/1+

The gravity acceleration above the

air of the chamber 1 is
0, = ZearZar QA = +115x10° 2 (64)

Since, in this case, yg =1; x Is an
unitary vector in the opposite direction of
g.

Above the air of the chamber 2 the
gravity acceleration becomes

gz = (;(stell)2 (/}//air)2 g:& =-1.4x 105:& (65)

Therefore the resultant force R acting on
m,, myand m is



R=F,+F +F=m,g, +md, + mg =

=-1.4x10°m, 4 +1.15%x10°m, 22 — 9.81m/ =

= -1.4x10°m, /i (66)

where

T
m2 = psteelvdiskz = psteel (Z ¢i§n H j (67)

Thus, for pye =10°kg.m>we can write
that
F, 210° 47, H

For the steel 7=10°kgcm?=10"kgm™
consequently we must have
F,/S, <10°kgm™ (S, = z4,,H see Fig.15).
This means that
10° g, H
7[¢inn H
Then we conclude that
Ginn <3.1Im
For ¢.,,=2m and H=1m the Eq. (67) gives
m, = 3x10*kg
Therefore from the Eg. (66) we obtain
R=10"N
Consequently, in the area S =10"m? of
the Gravitational Press, the pressure is

p= g; 10N .m™?

<10%kg.m~2

This enormous pressure is much
greater than the pressure in the center of

the Earth (3.617x10"'N.m™) [13]. It is
near of the gas pressure in the center of

the sun (2x10'° N.m™). 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.
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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
GCCis

Uair B4
(—)2_1 mi(air) (68)

m 2
A7 1pair C

) = 1-2 1+

g(air

and

consequently to vary the gravitational
field generated by my,, producing then

gravitational radiation. Then a GCC can
work like a Gravitational Antenna.

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 Ilimit for *“virtual”
photons. On the contrary, the
electromagnetic gquanta (“virtual”
photons) could not communicate the
electromagnetic interaction 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 (C).

By varying B one can varies m,,



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, itis 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
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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 10® atoms (10%atoms x
10%atoms x 10%atoms) 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

2 (hf). 2 .
Mieima) =E[C—ZJ' = J5 Metean) ! (69)
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:

2
U
Mye(ima) = 1- 1+(Wnrj -1 Me(ima) (70)

Thus, the gravitational imaginary mass
associated to matter can be reduced, made



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 Ehenxgive)n by
. iMg fimg ) Mym, .
F:—F:—Gr—zy:+G e (79)
Note that these forces are real and
repulsive.

Now  consider a

imaginary mass, My

gravitational
ima) = 1My, Not associated
with matter (like the gravitational imaginary
mass associated to the photons) and
another gravitational imaginary mass

Mgima) =M, associated to a material

body.

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 M g;.,) =iM ) because

guartz crystals are widely used to detect
forces (piezoelectric effect).

By using GCCs as shown in Fig. 18(b)
and Fig.18(c), we can increase the
gravitational acceleration,a, produced by

the imaginary mass img upon the crystals.

Then it becomes
m
a= _Z:irG — (72)

2

r
As we have seen, the value of y, can be
increased up to y, = -10° (See EQ.57).

Note that in this case, the gravitational
forces become attractive. In addition, if m,

is not small, the gravitational forces between
the imaginary body of mass im and the

crystals can become sufficiently intense to
be easily detectable.

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
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obtain an image of the imaginary body of
mass M ,) Placed in front of the board.

In order to decrease strongly the
gravitational effects produced by bodies
placed behind the imaginary body of mass

im,, one can put five GCCs making a
Gravitational Shielding as shown in
Fig.18(c). If the GCCs are filled with air at
300Kand3x10*torr. Then p,, =4.94x10"%kgm’®

and o, 21x10Sm*. Thus, for f =60Hz and

air—

B = 0.7T the Eq. (56) gives

m. ..
2oy =280 ={1—2[\/1+5|34 —1}};—10‘2 (73
i(air)

m

For .. =~10*the gravitational shielding
presented in Fig.18(c) will reduce any value
of g toylg=10"g. This wil be
sufficiently to  reduce  strongly the
gravitational effects proceeding from both
sides of the gravitational shielding.

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 q of a particle with gravitational

mass M, and velocityV , which is given by
q=M_,V (74)

where M, =rT1J/w/1—V2/C2 and m, =y m [1].

Thus, we can write
my X m

Lvie fivie

Therefore, we get

M, = /M, (76)
It is known from the Relativistic Mechanics
that

(75)

uv
q =C—2 (77)

where U is the total energy of the particle.
This expression is valid for any velocity V of
the particle, including V =c.

By comparing Eqg. (77) with Eq. (74)
we obtain



U=M,c? (78)
It is a well-known experimental fact that
M;c? = hf (79)

Therefore, by substituting Eq. (79) and Eq.
(76) into Eq. (74), gives

q=77 (80)
Note that this expression is valid for any
velocity V of the particle. In the particular
case of V =c, it reduces to

h
L 81
9=7 (81)

By comparing Eq. (80) with Eqg. (77), we
obtain
U = shf (82)

Note that only for y =1the Eqg. (81) and Eq.

(82) are reduced to the well=known
expressions of DeBroglie (q=h/4) and
Einstein (U = hf ).

Equations (80) and (82) show for
example, that any real particle (material
particles, real photons, etc) that penetrates a
region (with density p and electrical
conductivitys ), where there is an ELF
electric fieldE, will have its momentum q

and its energy U reduced by the factor y,
given by

34
UL \/1+i2(ij E—2 -1t (83
m 4\ 48 ) p

The remaining amount of momentum
and energy, respectively given by

@-z) (VE)% and(1- y) hf, 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

ranging between + 0.159M, to —0.159M,,

i.e., when y <0.159, 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].
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our ordinary space-time. It goes to the
Imaginary Universe. On the other hand,
when the gravitational mass of the particle

becomes greater than + 0.159M,, or less

than —0.159M,, i.e., when y >0.159, the

particle return to our Universe.

Figure 19 (@) clarifies the
phenomenon of reduction of the momentum
for y > 0.159, and Figure 19 (b) shows the

effect in the case of y <0.159. In this case,

the particles become imaginary and
consequently, they go to the imaginary
space-time when they penetrate the electric
fieldE. 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

V )h
a momentum, q,, = ;((—jz in the case
C

of the material particle, and q, = ;(% in the

case of the photon. Note that by
making y =0, 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 FG=GnyT(3/r2 become greater than

the electrical forces FEzqq'/4;ngr2

between the nuclei, then nuclear fusion
reactions can occur.

Note that, according to Eq. (83), the
gravitational mass can be strongly

increased. Thus, if E=E, sinet, then the
average value for E® is equal to %E2,
because E varies sinusoidaly (E,is the

maximum value for E). On the other hand,
ErmszEm/x/E. Consequently, we can replace



E* for E .. In addition, as j=oE (Ohm's

vectorial Law), then Eg. (83) can be rewritten
as follows

m i4
g=—2=1-2 g Edms gl (gg)
Mig op” f

where K =1.758x10 7 and j,. . = j//2 .

Thus, the gravitational force equation
can be expressed by

Rs =Gy /1 = /Gy 1 =

2
| 4
He Jrms
=41-2 |1+ K g
Z{: o f3

G/ r? GE]
In order to obtain Fg > Fg we must have
aq'/ 47

4
1-2 ek Adms g :
op” f Gmomig

The carbon fusion is a set of nuclear
fusion reactions that take place in massive
stars (at least 8M g, at birth). It requires high
(>5x1PK) and densities

> a9 X g.m* . € principa reactions are:
(>3x10%kg.m~2). The principal i
“Na +p + 2.24 MeV

(86)

temperatures

2c+12C 5 < PNe + o+ 4.62 MeV

Mg + v +13.93 MeV
In the case of Carbon nuclei (**C) of a thin
carbon wire (o=4x10°Sm™?; p=2.2x10>Sm™)
Eq. (86) becomes

j4 e2
1-2 [1+908x1072ms 1 > | —
f 1674Gnf

whence we conclude that the condition for
the 2C + 2C fusion reactions occur is

3
jrms >1.7x10'8 £ 4 (87)
If the electric current through the carbon wire
has Extremely-Low Frequency (ELF), for
example, iff =14Hz, then the current

density, j,ns ,» must have the following value:
jms > 5.4x108 Am™ (88)

Since  js =iyms /S Where S =r¢?/4is the
area of the cross section of the wire, we can
conclude that, for an ultra-thin carbon wire
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with 10um -diameter, it is necessary that
the current through the wire,i,,,, have the
following intensity

s > 4.24 kA

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 *?C + '*C fusion
reactions.

Similar reactions can occur by using a
lithium wire. In addition, it is important to
note that j,,. is directly proportional

3
tof4(Eq. 87). Thus, for

iff:10’8Hz, the current necessary to

produce the nuclear reactions will be
iims =130A.

example,

[V.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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Low-pressure Hg Plasma
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Extra Low-Frequency Electric Field 220V, 60 Hz
(ImHz - 0.1mHz)

Fig. 1 — Gravitational Shielding Effect by means of an ELF electric field through
low- pressure Hg Plasma.
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Fig. 2 — Gravity acceleration above a second fluorescent lamp.
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m asma
T g, = g(Hg pl )g

i(Hg plasma)

ELF Voltage Source

l g
(@)

m asma
T g, - 9(Hg pl )g

mi(Hg plasma)

| RF
| Transmitter

! | (2
l . )
(b) ELF Voltage Source

Low-density plasma RF Signal

Radioactive ions sources
(Americium 241)

I 7’ < ¢ \\ |
< y |
d [ AR @ Latm 25°C || @v, f
2 |
/
Insulating/holder Epoxy lonization chamber /
Aluminium, Imm-thickness
(©)

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. (¢) 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 1/5000" of gram of
Am 241, conveniently positioned around the ionization chamber, in order to

obtaino... =103S.m™.

air —
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The gravity accelerations on the spacecraft (due to the rest of the Universe) can be controlled by
means of the gravitational shielding, i.e.,

Oi=%ir¥d i=1,23..n

I:is: I:si = Mg g,i = Mg (Xair gl)
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.

Thus,

Fig. 4 — Gravitational Shielding surround a Spherical Spacecraft.



V =Vp t=T/4 Eeirq feir @ Eeire feir @
(Volts) | (5) | (min) | (Vim) | (mH2) (Vim) | (mH2)
250 417 24.81 1 24.81 1
3125 5.21 24.81 0.8 24.81 0.8
10V | 416.6 6.94 24.81 0.6 24.81 0.6
625 10.42 | 24.81 0.4 24.81 0.4
1250 20.83 | 24.81 0.2 24.81 0.2
250 417 37.22 1 37.22 1
3125 5.21 37.22 0.8 37.22 0.8
1.5V 416.6 6.94 37.22 0.6 37.22 0.6
625 10.42 | 37.22 0.4 37.22 0.4
1250 20.83 | 37.22 0.2 37.22 0.2

Table 1 — Theoretical Results.

26




g1/9

1,0

fELF (mHZ)
0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2

0,1

g4/g

1.0V

1.5V

Fig. 5- Distribution of the correlation g1/ g as a function of fEeLr

27



g2/9g

f ELF (mHZ)
1,0 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1
g2/g
1.5v
go/lg 1.0V

Fig. 6- Distribution of the correlation g2/g as a function of feLr
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Fig. 7- Distribution of the correlations gi/ g as a function of fEeLr



Inductor
Air at ultra-low pressure
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/ 9" (ForB<300T yye =1 then g"=g")
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/ 0" = Xsteet 9 = (Zsteel ) Xair9
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9, = X229
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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 5, = 5, =1 then g"=g)
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(Steel box)

\ 4

Massive Rotor ——»

Gravity Control Cell
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Note that 9'=(Zstee|)zlair9 and 9"=(Zstee|)4(lair)29 therefore for

Zse =1 and 2y = Zarp =N weget 9'=-"g and  9"=9

\ 4

Fig. 9 — The Gravitational Motor
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Dielectric Gravity Control Cell- GCC

Aluminum Shell  Superconducting
Shell

Superconducting
Ring

&\”

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

uperconducting/

Box

«:’\

Fig. 10 — The Gravitational Spacecraft — Due to the Meissner effect, the magnetic field
B is expelled from the superconducting shell. Similarly, the magnetic field Bscc, of the
GCC stay confined inside the superconducting box.
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Fig. 11 — The Gravitational Thruster .
(@) Using material boxes. (b) Without material boxes
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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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____________ T AN Layer 2

Fig. 13 — Gravitational forces between two layers of the “air shell”. The electric field Eqsc
provides the ionization of the air.
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Fig. 14 — The Gravitational Lifter
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Fig. 16 - Transmitter and Receiver of Virtual Gravitational Radiation.
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Fig. 17 — Quantum Gravitational Microantenna
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x> 0.159
T )
A= A =|— |7
cllll A c)A
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<+ (H IihJH 4------- e imaginary particle
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ff 0|0
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q“’ 1 JL r— A
real photon
SV WA S AAA-To21 P
I i <« Imaginary photon
{ 1111 associated to the
Ti = [ ]| [RE q; =0 real photon
q

(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.

7 <0.159
T e
ez ")
< o I g - - - —— material particle
Nty Iih ﬂ “------- e imaginary particle
h q; =0 associated to the
g = [l = | material particl
)2 particle
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E. il
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( . .
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I < v v MY associated to the
Ti S R [t q; =0 real photon
A

(b)

Fig. 19 — The phenomenon of reduction of the momentum. (a) Shows the reduction of
momentum for ¥ > 0.159. (b) Shows the effect when y < 0.159. Note that in both cases, the

material particles collide with the cowl with the momentum Q= ;((V /C)(h/i), and the

h
photons withQ, = ;(z . Therefore, that by making ¥ = 0, 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 p and
the following electric characteristics: i, ,&,,0

(relative permeability, relative permittivity and
electric conductivity, respectively). Through this
body, passes an electric current| , which is the

sum of a sinusoidal current 1. = Ii,Sin ot and
the DC currently., ie, | =1, +i;sinat
=24 . If iy << lpe then | =1, . Thus, the

current | varies with the frequency f , but the
variation of its intensity is quite small in
comparison with I 5., i.e., | will be practically

constant (Fig. 1A). This is of fundamental
importance for maintaining the value of the

gravitational mass of the body, m,, sufficiently
stable during all the time.
The gravitational mass of the body is given

by [1]
U 2
n
g 1 2,
MoC
whereU, is the electromagnetic energy

absorbed by the body and N, is the index of

refraction of the body.
Equation (A1) can also be rewritten in the
following form

where, W=U/N is the density of
electromagnetic energy and p = miO/V 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

W=1g E?+1H? (A3)

where E =E_ sinwtand H = Hsinat are the

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

IDC

I =lpc+ losc

v

Fig. Al - The electric current | varies with
frequency f . But the variation of 1 is quite small

in comparison with | ;. due to i, <<l . In this
way, we can consider | = 1.

It is known thatB = 4H, E/B = w/k, [11] and

vo2_o_ ¢ (A4)

dt x, J?[WHJ

where kr is the real part of the propagation

vector lZ(aIso called phase constant );

k:‘IZ‘:erki ; ¢, puand o, are the

electromagnetic characteristics of the medium in
which the incident (or emitted) radiation is
propagating( & = &,&,; &, = 8.854x10*F /m
4= 4, where g =47x107H/m). It is
known that for free-space
o =0andg, = ¢, =1. Then Eq. (A4) gives
V=C
From (A4), we see that the index of refraction
n, =c/Vv is given by

0 :E:JM(,/H(G/M)Z A (s

\Y; 2




Equation (A4) shows that a)/lcr =V,
Thus,E/B = w/k, =V, ie,

E=vB=vH (A6)

Then, Eqg. (A3) can be rewritten in the following
form:

W =2 (&P +1 1 (A7)
Foro << w¢, Eq. (A4) reduces to

c
V=
grﬂr

Then, Eq. (A7) gives

W:%|:£(C }U:|ILH2+;,UH2:,UH2
b4

ror

This equation can be rewritten in the following
forms:

W=— (A8)
MU
or

W =¢ E? (A9)

For o >> we¢ , Eq. (A4) gives
20
V= [ (A10)
HO
Then, from Eq. (A7) we get

e
po o
=1H’ (ALY

SinceE =VvB =vuH , we can rewrite (All) in
the following forms:

BZ
W= —— (A12)
2
or
W = (LJEZ (A13)
dow

By comparing equations (A8) (A9) (Al12) 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 (W = 22f << 1Hz) through a
medium with high electrical conductivity.

Substitution of Eqg. (A13) into Eq. (A2),
gives
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w

4
m =12 1A T E gl =
4 \4A4 ) p

3
—11-2 1+( o ﬂ263]E4 “1llm, =
2567°c% | p? f

3
119 1+1.758x107| 27 B4 —1|im
p2f3 i0

(A14)
Note that E = E_ Sin @t .The average value for
E® is equal to %E’ because E varies

sinusoidaly (E_ is the maximum value for E).

On the other hand, E, = Em/\/z Consequently,

we can change E* by Efms, and the equation

above can be rewritten as follows

3
m, ={1- \/1+1.758x10‘27[ﬂ;a )Efms ~1|im,
p*f?

Substitution of the well-known equation of the
Ohm's vectorial Law: j = oE into (A14), we get

op 3

4
m, =1 \/1+1.758><1027M—1 m, (A5

where jrms = J/\/E

Consider a 15 cm square Aluminum thin
foil of 10.5 microns thickness with the following

characteristics: ¢ =1 ; 0=382x10'Sm™;
p =2700Kg.m™>. Then, (A15) gives

9

4
m, =1- \/1+6.313><1cr42‘f—fgs—1 m, (AL6)
f

Now, ~consider that the ELF electric
current = 15 +1i,sin ot , (iy << 1oe)

passes through that Aluminum foil. Then, the
current density is

H I rms I DC
= _ms ~ _DC AL7
jome =g 2 (AL7)

where
S =0.15m(10.5x10°m) =157 x10"*m’

If the ELF electric current has
frequency f =2/Hz=2x10°Hz, then, the

gravitational mass of the aluminum foil, given by
(A16), is expressed by



9

4
m, =41-2 \/1+7.89><10-25'Lf—1 m,, =
S

_h-2roag, -1, (a8)

Then,
Z:m& =~ {1—2[w/1+0.13l 2 —1]} (AL9

Forl 5 = 2.2A, the equation above gives
(A20)

This means that the gravitational shielding
produced by the aluminum foil can change the
gravity acceleration above the foil down to

9'=x g=-1g (A21)
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:
4=l o=382x10'Sm™; p=270Kgm>, is
fixed on a 17 cm square Foam Board ~ 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

(g’zz g), due to the gravitational shielding
produced by the decreasing of gravitational mass
of the Aluminum foil(;( =m, /mio)- 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 f =2uHz, we can use the widely-

™ Foam board is a very strong, lightweight (density:
24.03 kg.m®) 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.
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known Function Generator HP3325A (Op.002
High Voltage Output) that can generate
sinusoidal voltages with extremely-low

frequencies down to f =1x10°Hz and
amplitude up to 20V (40V,, into 500Q2 load). The
maximum output current is0.08A, ; output

impedance <2Q at ELF.
Figure A4 shows the equivalent electric
circuit for the experimental set-up. The

electromotive forces are: &, (HP3325A) and &,
(12Vv DC Battery).The values of the resistors are
R, =500Q2 - 2W ;r, <2Q; R, =4Q —40W ;
r, <0.1Q; R, =25x107°Q; Rheostat (0<

R <10Q - 90W). The coupling transformer has the
following characteristics: air core with diameter

¢ =10mm; area S = 7r¢2/4 =7.8x107°m?;
wire#12AWG; N, =N, =N =20; | =42mm;
L =L, =L=N?*(S/1)=9.3x10" H .Thus, we
get

Z, =R +1, ) +(0L) =501Q
and

Z, =R, +1, +R, +R) +(aL)
For R=0 we get Z,=Z)"=4Q; for
R =10Q the resultis Z, = Z,"™ =14Q) . Thus,

2
Zm =2, +Z =zl+z;“‘”(%J ~505Q

1,total 1,reflected
2

2
N
=Z,+Z™ | 25150
N2
The maxima rms currents have the
following values:

"™ =L40V,, [Z], =56mA

1,total

Zmax =Zl +Zmax

1,total 1,reflected

(The maximum output current of the Function
Generator HP3325A (Op.002 High Voltage

Output) is 80MA, =56.5MA, );

Imax _ 82 _
2 7 5 min
ZZ

and
max __ j max max .
I3 —Iz +Il ~3A

The new expression for the inertial forces,
(Eq.5) F;, =M a, shows that the inertial forces

are proportional to gravitational mass. Only in the
particular case of m, = m;,, the expression

above reduces to the well-known Newtonian

expression F, =m,a. The equivalence



between gravitational and inertial forces (IfI Elfg)

[1] shows then that a balance measures the
gravitational mass subjected to
accelerationa = g . 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:

~ 4,179, the mass of the Aluminum foil is:
=~ 0.64g, the total mass of the ends and the
electric wires of connection is =5¢. Thus,

initially the balance will show =9.81g.

According to (A18), when the electric current
through the Aluminum foll

(resistance r; = I/oS =25x10°Q) reaches the

value: 1, =2.2A, we will get Mgy = —Mjg ) -

Under these circumstances, the balance will
show:

9.81g - 0.64g — 0.64g = 8.53¢
and the gravity acceleration ¢’ above the

Aluminum foil, becomes g'=y g=-1g.

It was shown [1] that, when the
gravitational mass of a particle is reduced to the

gravitational mass ranging between + 0.159M;

to —0.159M,, 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 + 0.159M, . It will become visible
again, only when its gravitational mass becomes
smaller than —0.159M,, or when it becomes

greater than + 0.159M .
Equation (A18) shows that the gravitational
mass of the Aluminum foil, M, goes close to

zero when |, =1.76A. Consequently, the

gravity acceleration above the Aluminum foil also
goes close to zero since

0=y09= mg(AI)/miO(AI)' Under these
circumstances, the Aluminum foil remains
invisible.

Now consider a rigid Aluminum wire # 14
AWG. The area of its cross section is

2
S = 7(1.628x10°m)’ /4 = 2.08x10°m?

If an ELF electric current with

frequency f =2/Hz=2x10"°Hz passes through

this wire, its gravitational mass, given by (A16),
will be expressed by
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Jrms
’ \/1+6.313<1(T42 5 LMo =

3
Il
s
N

I 4
12 \/1+7.89x1o-25%0—1 m, =
S

{1—2,_/1+0.13| ‘e —1%0 (A22)

For |5 = 3A the equation above gives

m, =-3.8m;,

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, y=m,/m,, (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
h, of the parallel plate capacitor connected in the
point P of the circuit (See Fig.A4 (b)). Note that,

in this circuit, the Aluminum foil (resistance Rp)

(Fig.A4(a)) has been replaced by a Copper wire #
14 AWG with 1cm length (I =1cm) in order to

produce a resistance R =5.21x10"°Q. Thus,
the voltage in the point P of the circuit will have
the maximum value V™ =1.1x107*V when
the resistance of the rheostat is null(R =0) and
the minimum value Vgni”=4.03><10’5V when
R=10Q. In this way, the voltage V,(with
frequency f =2uHz) applied on the capacitor
will produce an electric field Ep with intensity
Ep, =V, /h through the Aluminum plate of

thickness h = 3mm . It is important to note that this
plate cannot be connected to ground (earth), in
other words, cannot be grounded, because, in



tTrTlis case, the electric field through it will be null

According to Eq. Al4, when
Eg“aX:VS’aX h=0.036V/m, f =2uHz and

on =3.82x10'S/m,
(Aluminum), we get

Pa =2700kg/ m?

M) o

Mi(al)
Under these conditions, the maximum current
density through the plate with thickness h will be

given by jmax=0A|EpmaX=1.4><106A/m2(It is
well-known that the maximum current density

0.9

supported by the Aluminum is ~108 A/m? ).
Since the area of the plate is
A:(O.Z)2 —4x10°n?, then the maximum current is

M = j™A=56kA. Despite this enormous

current, the maximum dissipated power will be

. 2
just Pmaxz(lmax) Rplae =6.2W , because the
resistance of the plate is very small, i.e.,
Rojae =N/oa A=2x10°Q.

Note that the area A 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 A=100m?, for example, the
maximum dissipated power will be

P™ ~154kW , i.e., approximately 154W /m? .
All of these systems work with Extra-Low
Frequencies (f <<1CTgHZ). Now, we show that,

by simply changing the geometry of the surface
of the Aluminum foil, it is possible to increase the
working frequency f up to more than 1Hz.
Consider the Aluminum foil, now with
several semi-spheres stamped on its surface, as
shown in  Fig. A7 . The semi-spheres have

radius r, =0.9 mm, and are joined one to
another. The Aluminum foil is now coated by an

T When the voltage V, 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 E,=V,/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.
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insulation layer with relative permittivity &,

and dielectric strength K. A voltage source is
connected to the Aluminum foil in order to provide

a voltage V, (rms) with frequency f . Thus, the
electric potential V at a distance r, in the
interval from I, to a, is given by

v-_1 4 (A23)
dre g, 1
In the interval @ < r < Db the electric potential is
v-_1.4d (A24)
dre, ¥

since for the air we have &, =1.
Thus, on the surface of the metallic
spheres (r = I’O) we get
VS (A25)
4re g,y 1y
Consequently, the electric field is

E- b (A20)
Are g, Ty
By comparing (A26) with (A25), we obtain
V
E,=—2 (A27)
r0
The electric potential V, at I =bis
V,r
Vy =3 &Vl (ppg)
4re, b b
Consequently, the electric field E, is given by
1 qg &V,
= — = A29
*dzg, b2 b? (A29)

From r=r, upto r=b=a+d the electric
field is approximately constant (See Fig. A7).
Along the distance d it will be called E,;, . For
r >a+d, the electric field stops being constant.
Thus, the intensity of the electric field at
r=b=a+d is approximately equal to E,,
i.e., E, = E,. Then, we can write that
eV, VY,

~— A30
b? r (A30)

b=r, e, (A31)
Since the intensity of the electric field through the

air, E,, ,is E;, =E, = E,, then, we can write that

1 q ¢&Vr,
= _ = A32
ar 4rs, b2 b? ( )

Note that &, refers to the relative permittivity of

whence we get

air !




the insulation layer, which is covering the
Aluminum foil.
If the intensity of this field is greater than

the dielectric strength of the air (3><106V/m)

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

grvominro V min

in __ _ 70 _ 6
E;i]rm— b2 —T—3X10 V/m
and
Vmaxr. Vmax
Ep =20 000 1,10V /m (A33)
b r,
The electric field E™ <E_. <E™ wil

air  — aiwr — air
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, j,;, , will be the

double of the current density expressed by the
well-known equation of Langmuir-Child

3 3 3
. 4 eV2 V2 V2
=gy |~ =a—5=23%10°— (M
=g 7 (A34
where g, =1 for the air; o = 2.33x107° is the

called Child’'s constant.
Thus, we have

3
) V2
Jairzza? (KJ’S
where d , 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

V=V -V, =—— 2 = 1_
* " Aze,a 4ze, b

b-a & 1yd
:Vorogr( ab j:[ al(i)J )Vo (A36)

By substituting (A36) into (A35), we get
 2a(en AV, 2a( gV, zmi B
bir =z (" ab el b Jla)

2 Ea(bj (37
d 2 a

According to the equation of the Ohm's vectorial
Law: | = oE , we can write that

i 2
W (A3

Substitution of (A37) into (A38) yields
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o)D) o

If the insulation layer has thickness
A=0.6 mm, g =35 (1- 60Hz),
k =17kV /mm (Acrylic sheet 1.5mm thickness),
and the semi-spheres stamped on the metallic
surface have r, =0.9 mm (See Fig.A7) then

a=r+A=15mm. Thus, we obtain from Eq.
(A33) that

V" =2.7kV

V" =9kV (A40)
From equation (A31), we obtain the following
value for b :

b=ry/&, =1.68x10°m (A41)
Since b =a+d we get
d=1.8x10"m

Substitution of a, b, d and A(32) into (A39)
produces

o, =4117x10™E

Substitution of o

1
2

2 =1375<10°2V,

E, (rms) and
Par =1.2 kg.m~into (A14) gives

air !

m ir 3' E4’
e _Jp \/1+1.758<1CTZ7 ey 1=
mio(air) pairf

V5.5
=1- \/1+4.923<1021%—1 (A42)

For V, =V, =9kV and f =2Hz, the resultis

m.,.
oei) ~ 12

i0(air)

Note that, by increasing V,, the values of

m

E, and o, are increased. Thus, as show
(A42), there are two ways for decrease the value
of Myy): increasing the value of V, or
decreasing the value of f .

Since E/™ =10"V /m=10kV / mm and

A =0.6 mm then the dielectric strength of the
insulaton must be >16.7kV/mm. As
mentioned above, the dielectric strength of the
acrylic is17kV /mm.

It is important to note that, due to the
strong value of E,;, (Eq. A37) the drift velocity
Vg o (Vg =Jair/ne=0,;Eair/n€) of the free
charges inside the ionized air put them at a



distance X=Vy/t=2fyy =04m, which is much

greater than the distance d=18x10"*m.
Consequently, the number n of free charges
decreases strongly inside the air layer of
thickness 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 oy, =1.1S/m
(Eq. A39).

The thickness h 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=,/0.06e/47&yE =4x107m. 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., A=0.20x0.291=00582m°, we obtain the
following value for the resistance Ry, of the

Gravitational ~Shielding: Rair:WO-airAEGXlo_sQ'
Since the maximum electrical current through this
air layer is i™ = j™ A=400kA, then the
maximum power radiated from the Gravitational
Shielding is PI™ =Ry, (i ~10kw . 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.
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 Pj* =10kW, defines the

power of the transformer shown in Fig.A10. Thus,
the maximum current in the secondary is

i =9kV /10kW =0.9A .

Above the Gravitational Shielding, o, is
reduced to the normal value of conductivity of the
atmospheric air (le’MS/m). Thus, the power
radiated from this region is

5 = (=i foar A=
—(d - h)Acy (ET> ] 104w

Now, we will describe a method to coat the
Aluminum semi-spheres with acrylic in the

necessary dimensions (A =a-— I’O), we propose
the following method. First, take an Aluminum
plate with 2Ilcmx29.1cm (A4 format). By

* Reducing therefore, the conductivity oy, , to the
normal value of conductivity of the atmospheric air.
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means of a convenient process, several semi-
spheres can be stamped on its surface. The

semi-spheres have radius r, =0.9 mm, 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 Y + a. After some seconds,

remove the press and the heater. The device is
ready to be subjected to a voltage V, with

frequency f , 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 d above
the acrylic sheet. This is, therefore, more a type
of Gravity Control Cell (GCC) with external
gravitational shielding.

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 A1l 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. A1l (b); Fig.All(c) shows concentric
metallic rings stamped on the metallic surface, an
evolution from Fig.A1l (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. A1l (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 +0.159m; <m, <-0.159m;, they go to
the imaginary space-time, as previously shown in
this article. However, the electric field E;, stays

at the real space-time. Consequently, the
molecules 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,;, .

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, E,,,

necessary to reduce the gravitational mass of
the air molecules to within the range

+0.159m; <m, <-0.159m;, is much smaller

than the intensity of the electric field, E,

necessary to reduce the gravitational mass of
the solid substance to within the range

+0.139m; <m, <-0.159m;, 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,

%8 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.Al3
(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 (Al,Os) 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 a-Alumina is 3.98kg.m™
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.
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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

m, = 0. For example, M, =~10""kg . Thus, if
the inertial mass of the Gravitational Shielding is
M =1kg, then y =m, /m;, =10". As we
have seen, this means that the inertial effects on
the spacecraft will be reduced by;(;104. Then,
in spite of the effective acceleration of the

spacecraft be, for example, a=10°ms>?, the
effects on the crew of the spacecraft will be
equivalent to an acceleration of only
m
a=—ra=y a~10ms™

i0
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 E_ that reduces the

gravitational mass of the solid Gravitational
Shielding to within the range

+0.159m; <m, <-0.159m;.  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, a=10°ms™?, which leads the
spacecraft to attain velocities
V =10 m.s " (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 about10*m. 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 of10%°m .



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 + 0.159M,

to— 0.159M,.

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

a~10°m.s™ 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. A1l (b) and (c). The 10
GCCs are filled with air at 1 atm and 300K. If the
insulation layer is made with Mica (¢, ~5.4) and

has thickness A=0.1 mm, and the semi-
spheres stamped on the metallic surface have
r, =0.4 mm (See Fig.A7) then
a=I,+A=05 mm. Thus, we get

b=r/& =9.295<10"m
and

d=b-a=4.295x10"*m

Then, from Eq. A42 we obtain

. 3_ 4'
Zoir = Mytair) _ 1-2 \/1+1.758x1027%;—Eag_1 _
0(air) P f

55
=41- /1+1.0><10_18V?—3 -1

ForV, =V, =156kV and f =0.12Hz, the result is

m....
Kair = oléir) ~ _16x10°
i0(air)

Since EM™ =V™ /r,is  now  given by
Ey=156kV/09mm=173kV/mnr andA=0.1 mm
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then the dielectric strength of the insulation

must be >173kV /mm. As shown in the table
below™, 0.lmm - thickness of Mica can
withstand 176 kv  (that is  greater

thanV,"™™ =15.6kV ), in such way that the

dielectric strength is 176 kV/mm.

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 mg of the bottom of the
thruster (See Fig.A13 (c)), is given by [2]

M, .
a ;(Zair)logM ;_(Zair)loGr_zg/u

where M . is the gravitational mass in front of

the spacecraft.
For simplicity, let us consider just the effect
of a hypothetical volume

V =10x10% x10® =10"'m®  of intergalactic
matter in front of the spacecraft (r =30m). The
average density of matter in the intergalactic
medium (IGM) is p ~10%°kgm®)"™. Thus,

for y,.. =—1.6x10* we get

a=—(-16x10)°(6.67 x1o-11{1§_19 J _

02

=-10"ms™?

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,

ie, ~107%°kg.m™).



down to M, =~10"°kg and its inertial mass is
m,, =100kg . Then, we get

x=m,/m,=10"°. Therefore, the inertial
effects on the spacecraft will be reduced by
;(;104, and consequently, the inertial effects on
the crew of the spacecraft would be equivalent to
an acceleration a’ of only
m
a'=—%a=(10")10°)~10ms?
Mo

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. Al13
(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 2® kg.m® , which is
very less than the density of matter in the
interstellar medium (~102" kg.m®) that is less
than the density of matter in the interplanetary
medium (~10% kg.m™®). The density of matter is
enormously increased inside the Earth's
atmosphere (1.2kg.m™ near to Earth’s surface).
Figure Al14 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 y, (x inside the
Micro-Gravitational Thrusters), ie.,
X =—1.6x10%. This value strongly decreases
when the spacecraft is within the Earth's

atmosphere. In this case, it is sufficient
only*™* ... ==10 in order to obtain:
V
a= _(Zair )loGpat—n; =
r
7
=~ —(~10)°(6.67x10™* )%;) =10*m.s2

With  this acceleration the Gravitational

* This value is within the range of values of y

(;( <-10% See Eq .A15), 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.
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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. Al15 (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 M in front

of the thruster, is a,=y.a, where

3, =—-GM, /r2 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 Mg,
is

ay = 7,-GM, /r?)=0

since y, =0 due to the Gravitational Shielding

around the micro-thruster (See Fig. A15 (b)).
Similarly, the acceleration in front of the thruster
is

aj, = 7% =[y2(-om, /r?) 2.

where [;(;?r (—GMg/r'z)]< a,, since r'>r.
Thus, for a,,=10°ms?and y,~10° we
conclude that aj, <10ms™>. This means that

aj, <<a,,. Therefore, we can write that the

resultant on the micro-thruster can be expressed
by means of the following relation

R=Fy, :X;iorFO

Figure A15 (c) shows a Micro-Gravitational
Thruster with 10 Air Gravitational Shieldings (10
GCCs). Thin Metallic laminas are placed after



each Air Gravitational Shielding in order to retain
the electric field E, =V, /X, produced by metallic
surface behind the semi-spheres. The laminas
with semi-spheres stamped on its surfaces are
connected to the ELF voltage source V, and the
thin laminas in front of the Air Gravitational
Shieldings are grounded. The air inside this
Micro-Gravitational Thruster is at 300K, latm.

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, £(,0) =80) and  Aluminum  semi-

cylinders  with  radiusry =1.3mm .  Thus,

forA=0.6mm, the new value of a isa=1.9mm.
Then, we get

b=t /&(n,0) =1163x10°m (A3

d=b-a=973x10"m (A44)
and

1 q
Eair :——2 =
47Tgr(air)‘90 b

Volo

_gr(HZO) gr(air)bz )
Vo/fy V
Vol Vo 1444 Vo (A45)
Er(air)  To
Note that
_ Vp/rg

Bly0) =7 o
riRz

and
Vo /1o

E(acrylic) ) r(acrylic)

Therefore, E(y,0) and E(gyiic) are much

smaller thanE,,. Note that for V, <9kV the
intensities  of  E(y,0)and  E(aeryiic)are  not

sufficient to produce the ionization effect, which
increases the electrical conductivity.
Consequently, the conductivities of the water and

the acrylic remain<< 1 Sm™. In this way, with
En,0) and E(aeryiic) much smaller than Eg,

and o (y20) <<1, O(acryiic) <<1, 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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Oéirzzﬂ(%") [{J =0029f (MG

Note that b:ro,/gr(Hzo). 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 o(gr), Ege (rms) and

Pair =1.2kg.m™>

) 5
M |, W B
M aiy f

For V, =V, =9kV and f =2Hz, the result
is

into Eq. Al4, gives

m .

—olein) . g4

Mio(air)
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 Al16 (b)). Next, take 342
Aluminum vyarns 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

d :b — a=973mm Whereb:ro gr(HZO) =1163T1m
anda=ry, +A=1.99mm, since
€r(H,0) =80and A =0.6mm.

Note that the gravitational action of the
electric field E,, extends itself only up to the
distance d , which, in this GCC, is given by the
sum of the Air layer thickness (7.73mm) plus the
thickness of the Acrylic lid (2mm).

Thus, it is ensured the gravitational effect
on the air layer while it is practically nullified in

rp =1.3mm,



the acrylic sheet above the air layer, since
E(acrylic) << Egyrand O (acrylic) <<1.

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 g'=y g; above the GCC2

g"=;(zg, and above the GCC3 g”’:;(3g.
Where y 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.Al4, 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.

54



55

I X Flexible Copper Wire

/(It:: N AWG
= =

15 cm square Aluminum foil
(10.5 microns thickness)

Gum
(Loctite Super Bonder)

17 cm square Foam Board plate
(6mm thickness)

Aluminum foil

Foam Board

Figure A3 — The Simplest Gravity Control Cell (GCC).
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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
x =m, /m;, (Gravitational Shielding Effect). Note that this 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 characteristics
of the wire are expressed by: ., o, p; ] 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

increase the working frequency f up to more than 1Hz.
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a =15 mm:[ | Acrylic sheet |
r,=0.9 mm
|
(a)

[ALATATAAAEEATATATATATATACAATATATATAl +eater [TATATATATATICIATATATATATATATATIATATATATAR
(b)

Press

D
y+a

_ 2
A=0.6 mm
o Imﬁ o
(d)

Figure A8 — Method to coat the Aluminum semi-spheres with acrylic(A =a-r, =0.6mm).
(@)Acrylic sheet (A4 format) with 1.5mm thickness and an Aluminum plate (A4) with several
semi-spheres (radiusr, =0.9 mm) 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 y +a). (d)After some seconds, the press and the heater are

removed, and the device is ready to be used.
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GCC
Acrylic/Aluminum

Flexible"Copper wire

Agh-voltage Vo
Rheostat Oscillator

I Transformer f > 1Hz

Figure A9 — Experimental Set-up using a GCC subjected to high-voltage V, with frequency
f >1Hz . 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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Gravitational Shielding
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GCC
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Acryli

.

Connector
(High-voltage)
(b) 10KV

re

Oscillator
f >1Hz

Figure A10 — (a) Equivalent Electric Circuit. (b) Details of the electrical connection with the
Aluminum plate. Note that others connection modes (by the top of the device) can produce

destructible interference on the electric lines of the E,, field.
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Metallic Rings

Metallic base

_—
TEalr
Gravitational Shielding
Ellipsoidal metallic base
Metallic Rings
5 Oscillator | f N
N Transformer i
i 1 e V 7
Dielectric layer- /w,‘ P =
lonized air (d)

Figure A1l — 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.A1l (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.



) ] Dielectric
Metal  Dielectric Metal (igidly coqnected to the spacecraft)
\
L E -
%
Non-solid Gravitational Shielding Solid Gravitational Shielding

(rigidly connected to the dielectric)

(@) (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,
the 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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i, ELF electric current

Metal Dielec{ric Metal Dielectric
’Ers’";Eair‘;:_
),

Solid Gravitational ShieldinG  Afjr Gravitational Shielding
(a)

icro-Gravitational Thruster

(b)

Gravitational Shielding

Figure A13 — Double Gravitational Shielding and Micro-thrusters — (a) Shows a double
gravitational shielding that makes possible to decrease the inertial effects upon the spacecraft
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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Gravitational Shielding

Micro-Gravitational Thruster with 10 gravitational shieldings

Gravitational Spacecraft

Gravitational Shielding

Gravitational Shielding

Figure Al4 - Gravitational Propulsion using Micro-Gravitational Thruster — (a) Gravitational
acceleration produced by a gravitational mass My of the Interstellar Medium. The density of the
Interstellar Medium is about 10° times greater than the density of the Intergalactic Medium (b)
Gravitational acceleration produced in the Interplanetary Medium. (¢) Gravitational acceleration
produced in the Earth’s atmosphere. Note that, in this case, p.m (near to the Earth’s surface)is about
10 times greater than the density of the Intergalactic Medium.
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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 (Zs ;10‘8) 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.




Acrylic Box
(2mm thickness) l

0.885m

Sample

Any type of material; any mass

lg’=xg

d=9.73mm | [[:i
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Aluminum sheet |

(0.5 mm thickness)

342 Aluminum yarns (# 10 AWG)
(2.558 mm diameter; 0.884 mm length)

Balance

lg

Transformer

GCC Cross-section Front view

(a)

0.885m

0.884m

Aluminum sheet
(0.5 mm thickness)

342 Aluminum yarns (# 10 AWG)
(2.558 mm diameter; 0.884 mm length)

Balance

GCC Cross-section Side View

Fig. A16 — A GCC using distilled Water.

(b)

2mm
7.73mm
a=19mm

1.8 mm
2mm

2Hz

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. Al7 — 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 g'=y g; above the

GCC2 g"=x%g, and above the GCC3 g" = »3g. Where y is given by Eq. (A47). The arrangement
above has been designed for values of my <13g and » upto-9or my <lkg and y upto-2 .

69



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 N parallel plate
capacitors with capacitances C,,C,,C,,...,C,,
connected in parallel. The voltage applied is V ; A
is the area of each plate of the capacitors and d is

the distance between the plates; &, (yqr)is the

relative permittivity of the dielectric (water). Then the
electric charge gon the plates of the capacitors is

given by

=G+ C+ Gt GV Mol (B

In Fig. | we show a GCC with two capacitors
connected in parallel. It is easy to see that the

electric charge density o, on each area A, = az

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

A
Oy = Ai = n(‘gr(water N )EV (BZ)
0

Thus, the electric field E between the edges B is
E=_290 _pp Srtwaer) | Ay ()
gr(air)go gr(air) azd

Since A= L,L,, we can write that

L L
E :Zn[gr(water)J RV (84)

&t (air) azd
ASSUMING &, (ae) =81 T (bidistilled
water); &) = 1(vacuum 10 Torr; 300K); N =2;

L,=L,=0.30m; a=0.12m; z=0.Imm and
d =10mm we obtain

E = 2.43x10%V

For V., = 220V , the electric field is

“It is easy to see that by substituting the water for
Barium Titanate (BaTiOs) the dimensions L, , Ly of the

capacitors can be strongly reduced due to
€r(BaTios) = 1200.

E, o = 5.3x10"°V /m
Therefore, if the frequency of the wave voltage
is f = 60Hz ,(w=24), we have that

we,;, =3.3x10°S.m™ . It is known that the electric

conductivity of the air, o, , at 10 Torr and 300K,
is much smaller than this value, i.e.,

Oair << W€ 4

Under this circumstance (O' << a)e), we can
substitute Eq. 15 and 34 into Eq. 7. Thus, we get

4

3
HiEqr E
My (air) = 1_2[ 1+ alrzaIr 2 _1] Mio(air)
c air

4
_ 1—2{\/1+9.68x1057§—2—1} Moy  (B5)
air

The density of the air at 10 Torr and 300K is
Pur =1.5x10 "kg.m™®

Thus, we can write

_ mg(air) _
mi(air)

_ {1_ 2[\/1+ 43x10 “E* —1}} (B6)

Substitution of E for E, . =5.3x10"V /m into
this equation gives

Xmax = -1.2

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 g down to

g, =-1.2¢g
Under these circumstances, the weight, P = +m,g,

of any body just above the gravitational shielding
becomes

P=m,g, =-1.2mg
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Figure B1 — Gravity Control Cell (GCC) using a battery of capacitors. According to Eq. 7 , the
electric field, E, through the air at 10 Torr; 300K, in the vacuum chamber, produces a gravitational

shielding effect. The gravity acceleration above this gravitational shielding is reduced to xg where y
<1
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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.   
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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 
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 is the elementary quantum of inertial mass.  The masses 

[image: image8.wmf]g


m


 and 

[image: image9.wmf]0


i


m


  are correlated by means of the following expression: 




[image: image10.wmf](


)


1


1


1


2


0


2


0


.


i


i


i


g


m


c


m


p


m


m


ú


ú


û


ù


ê


ê


ë


é


-


÷


÷


ø


ö


ç


ç


è


æ


D


+


-


=


Where 
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 is the momentum variation on the particle and 
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         In general, the momentum variation 
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. Note that there is no restriction concerning the nature of the force
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          For example, we can look on the momentum variation 
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  as due to absorption or emission of electromagnetic energy by the particle. 

          In the case of   radiation, 

[image: image19.wmf]p


D


 can be obtained as follows: It is known that the radiation pressure,
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Substitution of 
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 is the speed of radiation) into the equation above gives
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Substitution into Eq. (1) yields
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Where
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          Equation (6) can be rewritten in the following form
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Where  
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          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 
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Where  
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  is     the    real part of the propagation vector 
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 is the electrical conductivity). It is known that for free-space 
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Equation (9) shows that
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. Then, Eq. (8) can be rewritten in the following form:
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Then, Eq. (12) gives
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This equation can be rewritten in the following forms:
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, 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 
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 in practice is by applying an Extra Low-Frequency (ELF) electric field 
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          Substitution of Eq. (19) into Eq. (7), gives
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This equation shows clearly that if an electrical conductor mean has 
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          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 
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 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
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The electrical conductivity of the Hg plasma can be deduced from the   continuum form of Ohm's Law
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, since the operating current through the lamp and the current density are well-known and respectively given by 
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  is the inner diameter of the lamp. The voltage drop across the electrodes of the lamp is 
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Substitution of (22) and (23) into (20) yields 
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Thus, if an Extra Low-Frequency electric field 
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 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 
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          The trajectories of the electrons/ions through the lamp are determined by the electric field
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.  This means that the maximum voltage drop, which can be applied across the metallic plates, placed at distance 
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) of the bulb
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Note that, for 
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, 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:


 - 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 
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 is the voltage drop across the metallic plates of the capacitor and 
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.  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. 


          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 
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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 
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          If we put a lamp above the second lamp, the gravity acceleration above the third lamp becomes 
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Then, for 
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Thus, Eq. (32) gives
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Above the second lamp, the gravity acceleration given by (30), is 
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According to (27) the gravity acceleration above the first lamp is
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Note that, by this process an acceleration 
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          In the experiment proposed in Fig. 1, we can start with ELF voltage sinusoidal wave of amplitude 
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. Afterwards, the amplitude of the voltage wave must be increased to 
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and the frequency decreased in the above mentioned sequence.                       


          Table1 presents the theoretical values for 
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, calculated respectively by means of (25) and (30).They are also plotted on Figures 5, 6 and 7 as a function of the frequency
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          Now consider a chamber filled with Air at 
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 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
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          If the frequency of the magnetic field,
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 [6, 7]) then we can rewritten the Eq. (11) as follows
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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 
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, the gravity acceleration above the air inside the chamber will be given by



[image: image178.wmf](


)


(


)


[


]


{


}


g


B


g


m


m


g


g


air


i


air


g


air


1


10


2


3


1


2


1


4


6


-


´


+


-


=


=


=


=


¢


.


c




         Note that the gravity acceleration above the air becomes negative for
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          For 
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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
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. 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 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
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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 
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 express respectively the concentrations 
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          In order to calculate the electrical conductivity of the air inside the ionization chamber, we first need to calculate the concentrations 
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.  We start calculating the disintegration constant,
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          One 
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 of an isotope has mass equal to atomic mass of the isotope expressed in kilograms. Therefore, 
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One 
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 of any isotope contains the Avogadro’s number of atoms. Therefore 
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Thus, the activity [8] of the sample is
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However, we will use 36 ionization sources each one with 1/5000th of a gram of Am 241. Therefore we will only use 
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This means that at one second, about 
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Where 
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 is the volume of the ionization chamber. Obviously, the concentration of electrons will be the same, i.e., 
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 (See Fig.3(c)) we obtain
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Then we get: 
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This corresponds to the minimum concentration level in the case of   conducting materials. For these materials, at temperature of 300K, the mobilities 
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. (minimum mobility level for conducting materials). Under these conditions, the electrical conductivity of the air inside the ionization chamber is
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      At temperature of 300K, the air density inside the GCC, is 
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 Eq. (20) gives
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Note that, for
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          It is interesting to note that 
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can be strongly increased by increasing the amount of Am 241. For example, by using 
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Then, by reducing, 
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 respectively, to 5mm and  to 11.5cm, the volume of the ionization chamber reduces to:
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Consequently, we get: 
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Assuming that 
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,  then the electrical conductivity of the air inside the ionization chamber becomes
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This reduces for 
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          If the outer surface of a metallic sphere with radius 
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 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
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). By applying a low-frequency electrical potential 
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 starting from the outer surface of the sphere, then very close to the sphere the low-frequency electromagnetic field is 
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, and according to Eq. (20), the gravitational mass of the air in this region expressed by
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, 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
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. Thus, the gravitational forces acting on the spacecraft are given by
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By reducing the value of
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, 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 

[image: image259.wmf]air


c


 is given by



[image: image260.wmf](


)


(


)


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


û


ù


ê


ê


ë


é


-


÷


÷


ø


ö


ç


ç


è


æ


+


-


=


=


1


4


4


1


2


1


2


4


4


3


2


0


0


air


rms


air


air


i


air


g


air


a


V


f


c


m


m


r


p


s


m


c




Then, for
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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, 
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          The electrical conductivity of the ionized outer space (very close to the spacecraft) is small; however, its density is remarkably small
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          It was shown that, when the gravitational mass of a particle is reduced to ranging between 
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, it becomes imaginary [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 
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Thus, if the gravitational mass of the particle is reduced by means of absorption of an amount of electromagnetic energy 
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, for example, we have
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 This shows that the energy
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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 
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 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.


          Under these conditions, the gravity accelerations on the imaginary spacecraft particle (due to the rest of the imaginary Universe) are given by 
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.  Thus, the gravitational forces acting on the spacecraft 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 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 
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          Since the inertial effects upon the spacecraft are reduced by 
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 then, in spite of the effective spacecraft acceleration be 
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, the effects for the crew and for the spacecraft will be equivalent to an acceleration 
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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.


          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 
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. Thus, out of the chamber (close to the top) the gravity acceleration becomes 
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          Thus, due to 
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           If instead of one GCC we have three GCC, all with steel box (Fig. 8(b)), then the gravity acceleration above the second GCC, 
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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 
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. Obviously this causes a torque 
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 and the rotor spins with angular velocity
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and 
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( mass of the rotor ). Thus, Eq. (36) gives
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On the other hand, we have that
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Therefore the angular speed of the rotor is given by
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By substituting (39) into (37) we obtain the expression of the average power of the gravitational motor, i.e.,
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Now consider an electric generator coupling to the gravitational motor in order to produce electric energy.  

          Since
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  the Eq. (40) tell us that we must have 
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Then Eq. (40) gives
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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,
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, through the aluminum shell of the spacecraft reduces its gravitational mass according to the following expression:
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If the frequency of the magnetic field is 
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 since the electric conductivity of the aluminum is
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. In this case, the Eq. (11) tell us that 
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Substitution of (43) into (42) yields
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Since the mass density of the Aluminum is 
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then the Eq. (44) can be rewritten in the following form:
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In practice it is possible to adjust
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          Then the gravity acceleration in any direction inside the spacecraft,
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Where 
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[image: image358.wmf]2


9


10


-


<<


s


m


g


l


.


. This means that the aluminum shell, under these conditions, works like a gravity shielding.


          Consequently, the gravitational forces between anyone point inside the spacecraft with gravitational mass, 
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Note that when 
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 the initial gravitational forces are
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Thus, if 
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 then the initial gravitational forces are reduced from 109 times and become repulsives.


          According to the new expression for the inertial forces [1],
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, 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 spacecraft will be reduced from 109 times when 
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. Under these conditions, the inertial effects on the crew would be strongly decreased. Obviously this leads to a new concept of aerospace flight.


          Inside the spacecraft the gravitational forces between the dielectric with gravitational mass,
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If the superconducting box under 
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 (Fig. 10) is filled with air at ultra-low pressure (3(10-12 torr, 300K for example) then, when
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, the gravitational mass of the air will be reduced according to (35). Consequently, we have
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Then the forces 
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Therefore if 
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Thus, 
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become repulsive. Consequently, the man inside the spacecraft is subjected to a gravity acceleration given by
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Inside the GCC we have, 
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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 
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 (Air at 3 (10-12 torr, 300K) and we obtain
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 (note that,   due    to

 the Meissner effect, the magnetic field 

[image: image396.wmf]GCC


B


 stay confined inside the superconducting box) the Eq. (57) yields
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                   Since there is no magnetic field through the dielectric presented in Fig.10 then, 
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 the gravity acceleration upon the man, according to Eq. (55), is
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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 
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Thus, if inside the GCCs, 
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   (See Eq. 56 and 57) then the equation above gives
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Thus, the Gravitational Thrusters are able to produce strong thrusts.


          Note that in the case of very strong
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, 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
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, 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 

[image: image415.wmf]F
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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). 
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Thus, the gravitational forces between the air layer 1, gravitational mass
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 At 100km altitude the air pressure is 
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[12].  By ionizing the air surround the spacecraft, for example, by means of an oscillating electric field, 
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, starting from the surface of the spacecraft ( See Fig. 13) it is possible to increase the air conductivity near the spacecraft up to 
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 Then for 
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By substitution of 
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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  

[image: image448.wmf]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, 
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 (300K and 1 atm) the Eq. (56) yields
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Thus, the weight of the body becomes
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Consequently, the body will be lifted on the direction of the spacecraft with acceleration
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         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, 
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, must be strongly reduced, by means of a gravity control system, in order to produce – with a weak thrust
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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,
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          Supposing that the spacecraft was traveling in space with speed 
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Initially, when the velocity of the spacecraft is 
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At the instant in which the gravity control system of the spacecraft is turned off, the kinetic energy becomes 
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      We can rewritten the expressions of 
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On the other hand, since 
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Therefore we conclude that
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. Consequently, when the gravity control system of the spacecraft is turned off, occurs an abrupt decrease in the kinetic energy of the spacecraft, 
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By comparing the energy 
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 with the inertial energy of the spacecraft, 
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The energy 
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 (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
. However, the situation is very different of a collision (
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 just becomes suddenly equal to
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 is converted into a High Power Electromagnetic Pulse. 


         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 
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          The gravity acceleration above the air of the chamber 1 is 
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Since, in this case, 
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          Above the air of the chamber 2 the gravity acceleration becomes
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Therefore the resultant force 
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where
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see Fig.15).


This means that
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Consequently, in the area 
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 of the Gravitational Press, the pressure is
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          This enormous pressure is much greater than the pressure in the center of the Earth (
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) [13]. It is near of the gas pressure in the center of the sun (

[image: image529.wmf]2


16


10


2


-


´


m


N


.


). 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.     

          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 
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 one can varies 
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 and consequently to vary the gravitational field generated by 
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, producing then gravitational radiation. Then a GCC can work like a Gravitational Antenna.

          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. 


          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).  


          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 (
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,
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) 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 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
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Note that these forces are real and repulsive.


          Now consider a gravitational imaginary mass, 
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, not associated with matter (like the gravitational imaginary mass associated to the photons) and another gravitational imaginary mass 
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 associated to a material body.


          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 
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) because quartz crystals are widely used to detect forces (piezoelectric effect). 


          By using GCCs as shown in Fig. 18(b) and Fig.18(c), we can increase the gravitational acceleration,

[image: image542.wmf]a


r


, produced by the imaginary mass 

[image: image543.wmf]g


im


 upon the crystals. Then it becomes
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As we have seen, the value of 
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(See Eq.57).  Note that in this case, the gravitational forces become attractive. In addition, if 
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 is not small, the gravitational forces between the imaginary body of mass 
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and the crystals can become sufficiently intense to be easily detectable.


          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
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 placed in front of the board. 


          In order to decrease strongly the gravitational effects produced by bodies placed behind the imaginary body of mass 
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, one can put five GCCs making a Gravitational Shielding as shown in Fig.18(c).  If the GCCs are filled with air at 300Kand
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 the Eq. (56) gives
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For 
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the gravitational shielding presented in Fig.18(c) will reduce any value of 
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.  This will be sufficiently to reduce strongly the gravitational effects proceeding from both sides of the gravitational shielding.  


          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 
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 of a particle with gravitational mass 
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Thus, we can write
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Therefore, we get
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It is known from the Relativistic Mechanics that 
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where 
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 is the total energy of the particle. This expression is valid for any velocity 
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          By comparing Eq. (77) with Eq. (74) we obtain
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It is a well-known experimental fact that
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Therefore, by substituting Eq. (79) and Eq. (76) into Eq. (74), gives
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Note that this expression is valid for any velocity 
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By comparing Eq. (80) with Eq. (77), we obtain
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Note that only for 
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the Eq. (81) and Eq. (82) are reduced to the well=known expressions of DeBroglie 
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          Equations (80) and (82) show for example, that any real particle (material particles, real photons, etc) that penetrates a region (with density 
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 and electrical conductivity
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), where there is an ELF electric field

[image: image584.wmf]E


, will have its momentum 
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 and its energy 
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 reduced by the factor

[image: image587.wmf]c


, given by 



[image: image588.wmf](


)


83


1


4


4


1


2


1


2


4


3


2


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


û


ù


ê


ê


ë


é


-


÷


÷


ø


ö


ç


ç


è


æ


+


-


=


=


r


p


s


m


c


E


f


c


m


m


i


g


          The remaining amount of momentum and energy, respectively given by 
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, 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 ranging between 
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, it becomes imaginary [1], i.e., the gravitational and the inertial masses of the particle become 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 
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          Figure 19 (a) clarifies the phenomenon of reduction of the momentum for
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. In this case, the particles become imaginary and consequently, they go to the imaginary space-time when they penetrate the electric field
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 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
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. 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, 
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, in the case of the material particle, and 
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  in the case of the photon.  Note that by making
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, 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 
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 become greater than the electrical forces 
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 between the nuclei, then nuclear fusion reactions can occur.  

          Note that, according to Eq. (83), the gravitational mass can be strongly increased. Thus, if 
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 (Ohm's vectorial Law), then Eq. (83) can be rewritten as follows
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      Thus, the gravitational force equation can be expressed by
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In order to obtain
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          The carbon fusion is a set of nuclear fusion reactions that take place in massive stars (at least 
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In the case of Carbon nuclei (12C) of a thin carbon wire (
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) Eq. (86) becomes
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whence we conclude that the condition for the 12C + 12C  fusion reactions occur is 
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If the electric current through the carbon wire has Extremely-Low Frequency (ELF), for example, if
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is the area of the cross section of the wire, we can conclude that, for an ultra-thin carbon wire with 
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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 
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 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. 




[image: image643.emf]  


g  g 


ELF Voltage Source 


(0 – 1.5V,  1mHz – 0.1mHz)    


Extra Low-Frequency Electric Field 


(1mHz – 0.1mHz) 


E


ELF 


20W T-12 Fluorescent Lamp lit 


(F20T12/C50/ECO GE, Ecolux® T12 ) 


Inside the dotted box the gravity 


acceleration can become different of  g 


 


 


g


m


m


gg


plasmaHgi


plasmaHgg


plasmaHg





1


 


Low-pressure Hg Plasma 


(  610


-5


Kg.m


-3


,   3.4


 


S.m


-1


@ 610


-3


Torr) 


Fig. 1 – Gravitational Shielding E ffect by means of an ELF electric field through   
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Metallic Plate 


Fixed pulley 


g


1


=-g 


 


 


g


1


 0 


 


 


g


1


=g 


220V, 60 Hz 






[image: image644.emf]  


g 


g 


Inside the dotted box the gravity 


acceleration above the second lamp 


becomes 


 


g


gg


plasmaHgplasmaHg


plasmaHg


12


122














 


Fig. 2 – Gravity acceleration above a second fluorescent lamp. 
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 Fig. 3 – Schematic diagram of Gravity Control Cell s (GCCs). 
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Fig. 4 – Gravitational Shielding surround a Spherical Spacecraft.  
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		V = V0


(Volts)

		t = T /4

		EELF (1)

(V/m)

		fELF (1) (mHz)

		g1 / g 

		EELF (2)

(V/m)

		fELF (2) (mHz) 

		g2 / g 



		

		(s)

		( min)

		

		

		Exp.

		Teo.

		

		

		Exp. 

		Teo. 



		1.0 V

		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



		

		1250

		20.83

		24.81

		0.2

		-

		0.240

		24.81

		0.2

		-

		0.058



		1.5V

		250

		4.17

		37.22

		1

		-

		0.964

		37.22

		1

		-

		0.929



		

		312.5

		5.21

		37.22

		0.8
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		0.930

		37.22

		0.8

		-

		0.865



		

		416.6

		6.94
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		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



		

		1250

		20.83

		37.22

		0.2

		-

		-1,724

		37.22

		0.2

		-

		2.972





Table 1 –​ Theoretical Results. 
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Fig. 9 – The Gravitational Motor  
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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. 10 – The Gravitational Spacecraft  – Due to the Meissner effect, the magnetic field 
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Fig.18 – Method and device using GCCs for obtaining  images of imaginary bodies. 
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 * 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.   
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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 
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 and the following electric characteristics:
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 (relative permeability, relative permittivity and  electric conductivity, respectively). Through this body, passes an electric current
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 varies with the frequency
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, but the variation of its intensity is quite small in comparison with
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 will be practically constant (Fig. 1A). This is of fundamental importance for maintaining the value of the gravitational mass of the body, 
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          The gravitational mass of the body is given by [1]
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where
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, is the electromagnetic energy absorbed by the body and 
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 is the index of refraction of the body.  


 Equation (A1) can also be rewritten in the following form
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where,  
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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.
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Fig. A1 - The electric current 
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          Equation (A4) shows that
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Then, Eq. (A3) can be rewritten in the following form:
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This equation can be rewritten 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 
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          Substitution of Eq. (A13) into Eq. (A2), gives
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Substitution of the well-known equation of the Ohm's vectorial Law: 
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          Consider a 15 cm square Aluminum thin foil of 10.5 microns thickness with the following characteristics:
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Now, consider that the ELF electric current
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          If the ELF electric current has frequency
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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 
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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: 
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, is fixed on a 17 cm square Foam Board 
 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 
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. 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. 
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         Figure A4 shows the equivalent electric circuit for the experimental set-up. The electromotive forces are:
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          The maxima rms currents have the following values:
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          The new expression for the inertial forces, (Eq.5) 
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 [1] shows then that a balance measures the gravitational mass subjected to acceleration
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          The mass of the Foam Board plate is: 
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          It was shown [1] that, when the gravitational mass of a particle is reduced to the gravitational mass ranging between 
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, 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 
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          Equation (A18) shows that the gravitational mass of the Aluminum foil, 
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. Under these circumstances, the Aluminum foil remains invisible. 


          Now consider a rigid Aluminum wire # 14 AWG. The area of its cross section is
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          If an ELF electric current with frequency
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 passes through this wire, its gravitational mass, given by (A16), will be expressed by 
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 For 
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 the equation above gives
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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, 
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, (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 
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. It is important to note that this plate cannot be connected to ground (earth), in other words, cannot be grounded, because, in this case, the electric field through it will be null 
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          According to Eq. A14, when 
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Under these conditions, the maximum current density through the plate with thickness 
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(It is well-known that the maximum current density supported by the Aluminum is
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          Since the area of the plate is 
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. Despite this enormous current, the maximum dissipated power will be just 
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          Note that the area 
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 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 
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          All of these systems work with Extra-Low Frequencies 
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. Now, we show that, by simply changing the geometry of the surface of the Aluminum foil, it is possible to increase the working frequency 
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 up to more than 1Hz.  


          Consider the Aluminum foil, now with several semi-spheres stamped on its surface, as shown in   Fig. A7 .  The semi-spheres have radius 
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, and are joined one to another. The Aluminum foil is now coated by an insulation layer with relative permittivity 
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 the electric potential is
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since for the air we have 
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          Thus, on the surface of the metallic spheres
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Consequently, the electric field is 
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By comparing (A26) with (A25), we obtain
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Consequently, the electric field 
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 the electric field is approximately constant (See Fig. A7). Along the distance 
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Since the intensity of the electric field through the air,
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, then, we can write that   
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Note that 
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 refers to the relative permittivity of the insulation layer, which is covering the Aluminum foil.            


          If the intensity of this field is greater than the dielectric strength of the air 
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 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
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The electric field 
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 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,
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Fig. 14 – The Gravitational Lifter   
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          Thus, we have
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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:
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Substitution of (A37) into (A38) yields
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          If the insulation layer has thickness 
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 (Acrylic sheet 1.5mm thickness), and the semi-spheres stamped on the metallic surface have 
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. Thus, we obtain from Eq. (A33) that
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From equation (A31), we obtain the following value for 
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          Note that, by increasing 
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 then the dielectric strength of the insulation must be 
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          It is important to note that, due to the strong value of 
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 (Eq. A37) the drift velocity 
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 of the free charges inside the ionized air put them at a distance 
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, 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 
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          The thickness 
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 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 
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. 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.,
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, we obtain the following value for the resistance
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. 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.   


          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
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          Above the Gravitational Shielding, 
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 is reduced to the normal value of conductivity of the atmospheric air 
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          Now, we will describe a method to coat the Aluminum semi-spheres with acrylic in the necessary dimensions
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, we propose the following method.  First, take an Aluminum plate with 
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 (A4 format). By means of a convenient process, several semi-spheres can be stamped on its surface. The semi-spheres have radius 
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, 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
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[image: image943.wmf]0


V


 with frequency 

[image: image944.wmf]f


, 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 
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 above the acrylic sheet. This is, therefore, more a type of Gravity Control Cell (GCC) with external gravitational shielding.   


          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 
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, they go to the imaginary space-time, as previously shown in this article.  However, the electric field 
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stays at the real space-time. Consequently, the molecules 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
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          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, 
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,  necessary  to reduce the gravitational mass of the air molecules to within the range 
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, is much smaller than the intensity of the electric field, 
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, necessary  to reduce the gravitational mass of the solid substance to within the range 
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,  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, 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 
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.  Thus, if the inertial mass of the Gravitational Shielding is 

[image: image955.wmf]kg


m


i


1


0


@


, then

[image: image956.wmf]4


0


10


-


@


=


i


g


m


m


c


. As we have seen, this means that the inertial effects on the spacecraft will be reduced by
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. Then, in spite of the effective acceleration of the spacecraft be, for example, 
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, the effects on the crew of the spacecraft will be equivalent to an acceleration of only
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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 

[image: image960.wmf]rs


E


 that reduces the gravitational mass of the solid Gravitational Shielding  to within the range 
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. 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 
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). 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,  
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, which leads the spacecraft to attain  velocities 
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(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
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. 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
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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 
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          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 
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 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 
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, and the semi-spheres stamped on the metallic surface have 
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 (See Fig.A7) then 
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Then, from Eq. A42 we obtain




[image: image976.wmf](


)


(


)


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


û


ù


ê


ê


ë


é


-


´


+


-


=


=


ï


þ


ï


ý


ü


ï


î


ï


í


ì


ú


ú


û


ù


ê


ê


ë


é


-


´


+


-


=


=


-


-


1


10


0


.


1


1


2


1


1


10


758


.


1


1


2


1


3


5


.


5


0


18


3


2


4


3


27


0


f


V


f


E


m


m


air


air


air


air


i


air


g


air


r


s


c


For

[image: image977.wmf]kV


V


V


6


.


15


max


0


0


=


=


 and

[image: image978.wmf]Hz


f


12


.


0


=
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is now given by 
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 then the dielectric strength of the insulation must be 
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, 0.1mm - thickness of Mica can withstand 17.6 kV (that is greater than
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), in such way that the dielectric strength is 176 kV/mm. 


          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 
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 of the bottom of the thruster (See Fig.A13 (c)), is given by [2] 
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where 
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 is the gravitational mass in front of the spacecraft. 


          For simplicity, let us consider just the effect of a hypothetical volume 
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 of intergalactic matter in front of the spacecraft 
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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 down to  
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 and its inertial mass is 
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. Therefore, the inertial effects on the spacecraft will be reduced by 
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, and consequently, the inertial effects on the crew of the spacecraft would be equivalent to an acceleration 
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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 
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 inside the Micro-Gravitational Thrusters), i.e., 
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. This value strongly decreases when the spacecraft is within the Earth’s atmosphere.  In this case, it is sufficient only
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 in order to obtain:
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With this acceleration the Gravitational 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 
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 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 
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since 
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 due to the Gravitational Shielding around the micro-thruster (See  Fig. A15 (b)). Similarly, the acceleration in front of the thruster is
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where 
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. This means that 
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. Therefore, we can write that the resultant on the micro-thruster can be expressed by means of the following relation
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          Figure A15 (c) shows  a Micro-Gravitational Thruster with 10 Air Gravitational Shieldings (10 GCCs). Thin Metallic laminas are placed after each Air Gravitational Shielding in order to retain the electric field
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, produced by metallic surface behind the semi-spheres. The laminas with semi-spheres stamped on its surfaces are connected to the ELF voltage source 
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 and the thin laminas in front of the Air Gravitational Shieldings are grounded. The air inside this Micro-Gravitational Thruster is at 300K, 1atm.  


          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,
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Note that 
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Therefore, 
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the intensities of 
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are not sufficient to produce the ionization effect, which increases the electrical conductivity. Consequently, the conductivities of the water and the acrylic remain
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. In this way, with 
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, 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 
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. Therefore, here the value of 
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 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 
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 into Eq. A14, gives
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For 
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, 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 

[image: image1052.wmf]mm


a


b


d


73


.


9


=


-


=


where

[image: image1053.wmf](


)


mm


r


b


O


H


r


63


.


11


2


0


=


=


e


 and

[image: image1054.wmf]mm


r


a


99


.


1


0


=


D


+


=


, since 

[image: image1055.wmf]mm


r


3


.


1


0


=


, 

[image: image1056.wmf](


)


80


2


=


O


H


r


e


and

[image: image1057.wmf]mm


6


.


0


=


D


.  


          Note that the gravitational action of the electric field
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, extends itself only up to the distance 
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, which, in this GCC, is given by the sum of the Air layer thickness (7.73mm) plus the thickness of the Acrylic lid (2mm). 

         Thus, it is ensured the gravitational effect on the air layer while it is practically nullified in the acrylic sheet above the air layer, since 
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          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 
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 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). 
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Fig. A4 – Equivalent Electric Circuit s  
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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  
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(Gravitational Shielding Effect) .  Note that this 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 characteristics 


of the wire are expressed by:
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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 


increase the working frequency 


f


 up to more than 1Hz.   
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Figure A8 – Method to coat the Aluminum semi-spheres with acrylic
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up, the acrylic sheet and the Aluminum plate are  pressed, one against the other  (The two D 
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). (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 
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. Note that in this case, the pan balance is not necessar y 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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Figure A10 – (a) Equivalent Electric Circuit . (b) Details of the electrical connection with the 


Aluminum plate. Note that others connection modes  (by the top of the device)  can produce 


destructible interference on the electric lines of the 


air


E


 field.  
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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 us ing 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 a round a Spacecraft 


with ellipsoidal form.  
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Figure A12 – Non-solid and Solid Gravitational Sh ieldings - In the case of the Gravitational 


Shielding produced on a solid substance (b), when its molecules go to the imaginary space-time, 


the 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.   


E


 


Metal    Dielectric    


Solid Gravitational Shielding 


(rigidly connected to the dielectric)  


 Non-solid Gravitational Shielding  


Metal     


Spacecraft    Spacecraft    


Dielectric 


(rigidly connected to the spacecraft)  


 


E


 






[image: image1077.emf] 


 


 


 


 


  


 


 


 


 


        


(a) 


 


 


 


 


 


 


 


 


 


 


(b) 


  


 


 


 


 


 


 


                 


           


 


                                                                   


2


10


2


10


r


V


G


r


M


Ga


igmg





 


  


 


 


 (c) 


 


Figure A13 – Double Gravitational Shielding and Micro -thrusters – (a) Shows a double 


gravitational shielding that makes possible to decrease the inertial effects upon the spacecraft 


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 Gravitationa l 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. Th us, 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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Figure A14 – Gravitational Propulsion using  Micro-Gravitational Thruster – (a) Gravitational 


acceleration produced by a gravitational mass M


g 


of the Interstellar Medium. The density of the 


Interstellar Medium is about 10


5


 times greater than the density of the Intergalactic Medium (b) 


Gravitational acceleration produced i n the Interplanetary Medium. (c) Gravitational acceleration 


produced in the Earth’s atmosphere. Note that, in this case, 


atm


 (near to the Earth’s surface)is about 


10


26


 times greater than the density of the  Intergalactic Medium.  
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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 
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s





 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  
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GCC Cross-section Side View 


(b) 


 


 Fig. A16 – A GCC using distilled Water .  


                   In total this GCC weigh s 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 
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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 
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 parallel plate capacitors with capacitances 
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, connected in parallel. The voltage applied is 
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 is the area of each plate of the capacitors and 
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is  the distance between the plates; 
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is the relative permittivity of the dielectric (water). Then the electric charge 
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on the plates of the capacitors is given by
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In Fig. I we show a GCC with two capacitors connected in parallel. It is easy to see that the electric charge density 
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 on each area 
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 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
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Therefore, if the frequency of the wave voltage is
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The density of the air at 10-4 Torr and 300K is 
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Substitution of 
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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 

[image: image1122.wmf]g


 down to




[image: image1123.wmf]g


g


2


.


1


1


-


@


Under these circumstances, the weight,

[image: image1124.wmf]g


m


P


g


+


=


, of any body  just above the gravitational shielding becomes




[image: image1125.wmf]g


m


g


m


P


g


g


2


1


1


.


-


=


=






[image: image1126.emf]  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


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  g where  


< 1. 
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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. 
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� After heating. 



� 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. 







� In this case, the collision of the spacecraft would release ≈1017J (several megatons) and it would be similar to a powerful kinetic weapon.



� As previously shown, there are imaginary particles associated to each real particle [� HYPERLINK  \l "R1" ��1�].  



� 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.



� 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.  



� Reducing therefore, the conductivity� EMBED Equation.3  ���, to the normal value of conductivity of the atmospheric air.  



� 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 [� HYPERLINK  \l "e1" ��12�].  It is known that the density of (-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. 



   



� 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 [� HYPERLINK  \l "e2" ��13�,� HYPERLINK  \l "e3" ��14�]. The density of the universe, however, is clearly not uniform. Surrounding and stretching between galaxies, there is a rarefied plasma [� HYPERLINK  \l "e4" ��15�] that is thought to possess a cosmic filamentary structure [� HYPERLINK  \l "e5" ��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., � EMBED Equation.3  ���). 



� This value is within the range of values of� EMBED Equation.3  ��� � EMBED Equation.3  ���, 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. 



�It is easy to see that by substituting the water for Barium Titanate (BaTiO3) the dimensions� EMBED Equation.3  ��� of the capacitors can be strongly reduced due to � EMBED Equation.3  ���.
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Fig. 8 – (a) Gravity Control Cell (GCC) filled with  air at ultra-low pressure.     
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 * 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. 
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Fig. 19 – The phenomenon of reduction of the momentum. (a) Shows the reduction of momentum for
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Fig. A4 – Equivalent Electric Circuits 
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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 
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 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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Figure A9 – Experimental Set-up using a GCC subjected to high-voltage 
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. Note that in this case, the pan balance is not necessary because the substance of the Gravitational Shielding is an air layer with thickness 
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 above the acrylic sheet. This is therefore, more a type of Gravity Control Cell (GCC) with external gravitational shielding.    
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 (c)


Figure A13 – Double Gravitational Shielding and Micro-thrusters – (a) Shows a double gravitational shielding that makes possible to decrease the inertial effects upon the spacecraft 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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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.
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Fig.18 – Method and device using GCCs for obtaining images of imaginary bodies.
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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 


[image: image1.wmf](



)



8



10



-



@



s



c



 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. [image: image2.emf] 
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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 (g where ( < 1.
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   A is the area of the plates of the capacitors and A0 the cross section area of the edges B of the thin laminas (z is the thickness of the edges).  
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Figure B2 – The gravitational shielding produced between the thin laminas.
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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 Interstellar Medium is about 105 times greater than the density of the Intergalactic Medium (b) Gravitational acceleration produced in the Interplanetary Medium. (c) Gravitational acceleration produced in the Earth’s atmosphere. Note that, in this case, (atm (near to the Earth’s surface)is about 1026 times greater than the density of the Intergalactic Medium. 
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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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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, the 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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Figure A10 – (a) Equivalent Electric Circuit. (b) Details of the electrical connection with the Aluminum plate. Note that others connection modes (by the top of the device) can produce destructible interference on the electric lines of the 
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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 
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(Gravitational Shielding Effect).  Note that this 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 characteristics of the wire are expressed by:
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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 increase the working frequency 
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Figure A8 – Method to coat the Aluminum semi-spheres with acrylic
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) 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
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Figure A6 – Experimental set-up 2.
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Figure A2 – Experimental Set-up 1.
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Figure A3 – The Simplest Gravity Control Cell (GCC).
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Fig. 11 – The Gravitational Thruster .  
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Fig. A1 - The electric current 
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Fig. 4 – Gravitational Shielding surround a Spherical Spacecraft.
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          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 = (air gi     i = 1, 2, 3 … n




Thus, 




                                  Fis= Fsi = Mg g’i = Mg ((air 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. 
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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. 15 – Gravitational Press 
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Fig. 16 - Transmitter and Receiver of Virtual Gravitational Radiation.                                                             
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Fig. 17 – Quantum Gravitational Microantenna
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Fig. 14 – The Gravitational Lifter 
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Fig. 9 – The Gravitational Motor
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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. 8 – (a) Gravity Control Cell (GCC) filled with air at ultra-low pressure.    




             (b) Gravity Control Battery (Note that if � EMBED Equation.3  ���  then � EMBED Equation.3  ���)
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 ( For B < 300T � EMBED Equation.3  ���  then � EMBED Equation.3  ��� ) 
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 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� EMBED Equation.3  ���.
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Fig. 2 – Gravity acceleration above a second fluorescent lamp.
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Inside the dotted box the gravity acceleration above the second lamp becomes
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Fig. 1 – Gravitational Shielding Effect by means of an ELF electric field through 




              low- pressure Hg Plasma.
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Fig. 3 – 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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