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Anomalous heat production has been detected in Ni-H Systems. Several evidences point to the occurrence of
nuclear fusion reactions. A possible explanation for this phenomenon is shown here based on the recent
discovery that electromagnetic fields of extremely-low frequencies (ELF) can increase the intensities of
gravitational forces. Under certain circumstances, the intensities of gravitational forces can even overcome
the intensity of the electrostatic repulsion forces, and, in this way, produce nuclear fusion reactions, without

need high temperatures for these reactions occur.
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1. Introduction

Since the experiment of Fleischmann,
Hawkins and Pons [1] the anomalous
production of heat has been searched for in
various systems. Recently, a large anomalous
production of heat has been reported by
Focardi et al., [2] in a nickel rod filled with
hydrogen. This phenomenon was posteriorly
confirmed by Cerron-Zeballos et al., [3].

The called “cold fusion” was a process
of nuclear fusion that was first conceived of
by Fleischmann, Hawkins and Pons during
their experiment that involved heavy water
electrolysis through hydrogen on a palladium
electrode surface [1]. They made claims
originally that there was heat and energy
being created from the reaction taking place
at room temperature. This is why it is
referred to as cold fusion, because it occurred
in an environment that was previously
considered too cool for nuclear fusion to
occur.

Here it is shown that nuclear fusion
can be produced at room temperature by
increasing the gravitational forces in order
to overcome the electrostatic repulsion
forces between the nuclei. This process
became feasible after the Quantization of
Gravity [4], with the discovery that the
gravitational mass mg can be made negative
and strongly intensified by means of
electromagnetic fields of extremely-low
frequencies.

This effect can provide a consistent and
coherent explanation for anomalous heat
production detected in Ni-H Systems.

2. Theory

The quantization of gravity shown that
the gravitational mass my and inertial mass
m; are correlated by means of the following
factor [4]:
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where m,, is the rest inertial mass of the
particle and Ap is the variation in the

particle’s kinetic momentum; c is the speed
of light.
When Ap is produced by the

absorption of a photon with wavelength 4, it
is expressed by Ap=h/4. In this case, Eq.
(1) becomes
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where 1, =h/my,c is the De Broglie
wavelength for the particle with rest inertial
mass m;, .

From Electrodynamics we know that
when an electromagnetic wave with
frequency f and velocity ¢ incides on a

material ~ with relative  permittivity &, ,
relative magnetic permeability x4, and
electrical conductivity o, its velocity is



reduced to v =c/n, where n, is the index of
refraction of the material, given by [5]
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If o>>we,w=2x,EQq. (3)reduces to
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Thus, the wavelength of the incident
radiation (See Fig . 1) becomes
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Fig. 1 — Modified Electromagnetic Wave. The
wavelength of the electromagnetic wave can be
strongly reduced, but its frequency remains the same.

It is known that the Schumann
resonances [6] are global electromagnetic
resonances (a set of spectrum peaks in the
extremely low frequency ELF), excited by
lightning discharges in the spherical
resonant cavity formed by the Earth’s surface
and the inner edge of the ionosphere (60km
from the Earth’s surface). The Earth—
ionosphere waveguide behaves like a
resonator at ELF frequencies and amplifies
the spectral signals from lightning at the
resonance frequencies. In the normal mode
descriptions of Schumann resonances, the
fundamental mode (n=1) is a standing wave
in the Earth-ionosphere cavity with a
wavelength equal to the circumference of the
Earth. This lowest-frequency (and highest-

2
intensity) mode of the Schumann resonance
occurs at a frequency f, =7.83Hz [7].

Now consider a 7.83Hz
(1=38x10'm) radiation passing through a
Nickel powder cylinder (o=16x10"S/m;
U =217 [89]) as shown in Fig.2.

According to Eq. (5), the modified
wavelength is

A= |2 _0.19m (6)
o

Consequently, the wavelength of the 7.83Hz
radiation inside the Nickel powder will be
Ainog =0.19M and not 1 =3.8x10'm.

If a Nickel powder  lamina with
thickness equal to&  contains n

molecules/m?, then the number of molecules
per area unit isn&. Thus, if the

electromagnetic radiation with frequency
f incides on an area S of the lamina it

reachesnS& molecules. If it incides on the
total area of the lamina,S; , then the total

number of  molecules reached by the
radiation is N =nS;&. The number of

molecules per unit of volume, n, is given by

i "

where N, = 6.02x10%° molecules/kmole is
the Avogadro’s number; p is the matter

density of the lamina (in kg/m®) and A is the
molar mass. In the case of Nickel powder

(p:8800(g/m3, A:587]kg.kmole‘1)the result is
Noiy =9.02x10*moleculey m*  (8)

The total number of photons inciding
on the Nickel powder is Ny protons=P/Nf2,

where P is the power of the radiation flux
incident on the Nickel powder.

“ Ultra fine nickel powder (e.g. Inco type 210) with
particle size of 0.5-1.0pum.
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Fig.2 -  Experimental set-up. The
electromagnetic radiation propagates in the direction of

the vector of Pointing S = Ex B . The set-up is
placed in a container shielded by 1 mm thick layer of
mumetal in order to avoid interference from external
electromagnetic fields. In practice, the solenoid is not
necessary, since the 7.83 Hz electromagnetic field
naturally exists inside the spherical resonant cavity
formed by the Earth’s surface and the inner edge of the
ionosphere. (Schumann resonance).

When an electromagnetic wave incides
on a solid lamina of Nickel, it strikes on N

front molecules, where Ny =(n)S M-
Thus, the electromagnetic wave incides
effectively on an area S=N;S;, Wwhere
S(ni) = 5 i) 21.2x107°m? is the cross
section area of one Ni atom. After these

collisions, it carries out N yisions With the

other atoms of the Nickel powder (See Fig.3).

molecule

S,
™) Nickel powder

Fig. 3 — Collisions inside the Nickel powder.
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Thus, the total number of collisions in the
volume S¢&is
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The power density, D, of the radiation on the
Nickel powder can be expressed by

p-~__P (10)
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We can express the total mean number
of collisions in each Ni molecule,n;, by
means of the following equation
n N
. = total photolrj collisions (11)

Since in each collision a momentum h/A1 is

transferred to the molecule, then the total
momentum transferred to the Nickel will be
Ap =(nN)h/A. Therefore, in accordance

with Eqg. (1), we can write that
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Since Eq. (9) gives Neyisions = N(niySS» We
get

p
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Substitution of Eq. (13) into Eq. (12) yields
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Substitution of P given by Eqg. (10) into Eq.
(14) gives
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into Eq. (15) results
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where Mio(ni) = A(N ) cyl = P(Ni (ﬂa /4)5
Thus, Eq. (16) reduces to
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Forg=5cm we get S,=md?[4=19x10°n".
Note that S; is not equal to S, because the

area is not continuous, but expressed by
S¢ =nS,, where S is the area of the cross-

section of one Ni particle, and n is the
number of particles in the front area, which
is expressed by n=x(n¢,S,), x<<1 ,
where n,4,S,is the number of particles
inside area S,; nyis the number of Ni
particles/m®, given by n,=N,/S, & where
N, =SV, +V,; V, is the mean volume of

one Ni particle and V,, is the void volume,

corresponding to that particle. This volume
can be calculated considering one sphere
with ¢, - diameter inside a cube whose edge

is ¢,. The result is V,, =0.48¢>. The mean
size of the particles is ¢, =0.75um. Thus,

V, =22x10"°m* and S, = 4.4x10 " m”?
Consequently, V, +V,, =4.2x107°m?. Then,

we get n, =24x10" particley m*. Now, we
can calculate the value of S; :

f = x(np(ﬁpsa)sp = x(1.5><10‘3)m2

Substitution of this value jointly with
M) =9.02x107°moled m®; gy, =1.24x10™m;
S, =7d [4=19x10°n7; S =1.2x107°m?;
p(niy = 8800 kg.m~3; f = 7.83 Hz (Note

that, this is lowest-frequency mode of the
Schumann resonance. Therefore, in practice,
IS not necessary to provide the 7.83 Hz

4
electromagnetic field) and A =4, =0.19m
into Eq.(17), gives

m .
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Now, considering that the Nickel
powder is inside a solenoid, which produces
a weak ELF electromagnetic field with
E.,and B, then we can write that [10]

D En _ VuBa _  CBj
2p0VNi 2HoVNi 2HoNy(ni)
Equation (4) shows that, for f =7.83Hz,
Ne(i) = 2x10° Substitution of this value into

Eq.(19) gives

19)

D =5.9x10°B2 (22)
Substitution of this value into Eq. (18) gives
m
=L_{L 2[\/1+13><1033x484 —1]} (22
Mho(ni
The value of B, is limited by the

ionization energy of the atoms, which is, as
we known, the energy required to remove
electrons from atoms. Since the minimum
energy required for the electron to leave the

atom is:U,,,, =—e2 /4y, = 77310 joules

then, for the ionization does not occur, the
energy of the wave (hf )must be smaller than

U in - Thus, it follows that

hf2/S, <Upinf/S, =D <U,; f/S, = f
According to Eq. (19), Dy, = B2, /24, -
Then, the result is

Bax <9x10°/f
In the case of f =7.83Hz, we conclude that

B <2x107'T (23)
~2x107"T then Eq. (22)

max =

Assuming that B
yields
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Since X <<1, we can conclude that there is
no significant variation in the gravitational
mass of the Nickel powder.
However, if the air inside the Nickel
powder is evacuated by means of a vacuum
pump, and after Hydrogen (or Deuterium,




Tritium, Helium, etc) is injected into the
Nickel powder (See Fig.4) then, the area S;
to be considered, in order to calculate the
gravitational mass of the Hydrogen, is the
surface area of the Nickel powder, which
can be obtained by multiplying the specific
surface area of the Nickel powder’

(~ 4x10°m?/Kg) by the total mass of the
Nickel powder (mjq(y;) = p(Ni)(ﬂa2/4)§).
Thus, we getS = 4x10° p(yS, & .

The characteristics of the Nickel prevail
on those of the Hydrogen, in the Ni-H
systems, because the Nickel amount is much
larger than the Hydrogen amount. Thus, we

must take the values of p, 1, , and o equal
1o pi) He(ni) and oy respectively, in
order to calculate mg,, in Ni-H systems. In
n=Nyp/A and
ﬂmod=\/4ﬂ/77 we can conclude that also
Nn=nypy and  Apgg = Amea(ni) =0.19m .

Therefore, in order to obtain the expression
Mg(u)/Mioes) We can take Eq. (17) only

addition, since

substituting S; for the expression above

obtained (Sf = 4x103p(Ni)Sa§). Thus we
get
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For £ =0.1m (length of the Ni-H cylinder in
Focardi experiment) Eq.(25) gives
m
Z:ﬂ:{L—Z[\/ﬂl.leO“SDZ —1ﬂ (26)
Mio(H)
Based on Eg. (19), we can write that

f Ultra fine nickel powder (e.g. Inco type 210) with
particle size of 0.5-1.0um has specific surface areas
range from 1.5 to 6m?g [11]. Hydrogen production
with nickel powder cathode points to a value of
4.31m? /g in the case of new cathodes, and 3.84 m? /g
in the case of used cathodes [12].
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D = B2 /244 Ny, Wheren, ) =1. Thus,

we getD =1.2x10"B2. Substitution of this
expression into Eq. (26) yields

7= a) _ {1_2[\/1+ 2.1x107°B4 —1]} (27)
Mio(H)

It is known that, at any time in the
spherical resonant cavity formed by the
Earth’s surface and the inner edge of the
ionosphere (60km from the Earth’s surface)
there is a drop voltage of 200KV. This,
produces an electric field with intensity

E, =3V /m, which gives B, =1x10°T.
Substitution of this value into Eq. (27), yields

7 =-2x10% (28)
Thus, the gravitational forces between two
protons (hydrogen nuclei) becomes

F :—Gn‘gp/r2 :—;(ZGIT]ZIO/I’2 ;—7><10720/I‘2

Comparing with the electrostatic repulsion
forces between the nuclei, which is given by
F, =e?/4rgr? =2.3x102%%/r?

We conclude that the intensities of the
gravitational forces overcome the intensities
of the electrostatic repulsion forces between

the nuclei. This is sufficient to produce their
fusion.

H
-2,

5 Nickel powder
+
Hydrogen

Fig.4 — Cold Fusion Reactor on Earth. Note
that here the 7.83 Hz electromagnetic field is what
naturally exists inside the spherical resonant cavity
formed by the Earth’s surface and the inner edge of the
ionosphere. (Schumann resonance).



The enormous value of y (Eq. 28)
strongly increases the gravitational masses of the
Hydrogen nuclei (mg, = yM;,) and their
respective electrons (Mg, = yMjo ). Thus, the
gravitational force between a nucleus (proton)
and the corresponding electron is given by
Fre = —;(sziOpmiOe/r2 and the gravitational
force between two Hydrogen nuclei is
Fop = —;(ZGmiopmiop/r2 . Therefore, two
well-known types of fusions can occur, i.e.,

p+e —>n+y, (29)

p+p—d+v, +e" +042MeV  (30)

Due to the strong gravitational attraction, the
following fusions occur instantaneously:
d+v, >n+p+v,
and
n+e” — p+v,
These reactions are widely known because

they have been studied extensively due to
their importance in astrophysics and neutrino

physics [13-16]. Thus, the term p+v,+e" in

Eg. (30) reduces instantaneously to
P+P+ve +V,.

In these fusion reactions, neutrons (Eq.
(29)), neutrinos and antineutrinos, and
energy (0.42MeV at each fusion of two
Hydrogen nuclei) are produced. Note that
there is no gamma ray emission during the
process. The evidence of neutron emission
during energy production in Ni-H systems
has been reported by Battaglia, A. etal., [17].

In order to calculate the number of
Hydrogen atoms/m® inside the Nickel
powder we will calculate the density of the
Hydrogen.  According to  Focardi’s
experiments, the pressure of the Hydrogen is

P =0.05latm=5.166x10>N/m?at temperature
T =400K . Thus, according to the well-kwon
Equation of State p = PM,/ZRT , we get
_ (5.166x10°N /m? )2x102kg.mol ) _
(~ 1)8.314 joule.mol -.K ~* | 400K )
=3.1x10%kg/m?

Thus, the number of Hydrogen atoms/m® inside
the Nickel powder is

PH

6
Ny =Nopon /Ay, =301x10%° p, atomg'm®

Then, the number of H atoms inside the
Nickel powder is given by

where Sy =Ani —dni =1nm; @y is  the
diameter of Ni atom; A,; is the average
molecular separation in the Ni. Then, we get
n,Vy =nyS;d, =6.4x10"%atoms . Thus,
the total energy realized in the p-p fusions is

E :%(o.ﬂl\ﬂev):

18
:M(O.42Mev):1.3x1024ev =

=2.1x10°J =0.05 Kwh

This energy correspond to a power of
0.05Kwh/h =50W , which is the same value

detected in the Focardi’s experiments.

This explains the anomalous heat
production in Ni-H Systems detected in the
Focardi’s experiments.

Since the 7.83 Hz electromagnetic
field (Schumann resonances) does not
disappear when the device is switched off,
the energy conversion can remain running
for long period after it is switched off
because, when the device is switched off, the
value of the electrical conductivity of the Ni-
H system, which was approximately equal to
o » Slowly decreases, tending to o, which

is much smaller than 1. When the electrical
conductivity becomes smaller than we the

value of n, becomes approximately equal to
1. Consequently, A, becomes equal to

¢/ f =3.8x10"mand, according to Eq.(17),
the resultis y =1.

This explain why in the Focardi’s
experiment the device remained running for
twenty four days after being switched off.

It is evident that the discovery of this
energy conversion device is highly relevant.
However, this system is not an efficient
energy source if compared to the
Gravitational Motor [18], which can provide



219KW/m® while the Ni-H system only
20Kw/m? (by increasing « from 5cm up to
100cm). Furthermore, the Gravitational
Motor converts gravitational energy into
rotational mechanical energy directly from
the gravitational field, while the Ni-H system
needs to produce vapor in order to convert
the energy into rotational mechanical energy.

3. Transforming a Ni-H system into a
Hydrogen Bomb.

It is easy to see that a Ni-H System can
be transformed into a Hydrogen bomb,
simply increasing the volume of the Ni-H
cylinder and substituting the Hydrogen by a
liquid deuterium LD (12.5 MeV of energy is
produced at each fusion of two deuterium
nuclei ¥ ). For example, if o = 0.27m, E=2
m, and, if a liquid deuterium

(py =67.8 kgm=[19]) is injected into the Ni

powder, then the total energy realized in the
fusions becomes

E :%(12.5Mev):

_ 8.4x10% p, o’ (

=52x10% p,a’& eV =8.2x10"J =20 kilotons

The Hiroshima’s atomic bomb had 20
kilotons.

It is important to note that this bomb
type is much easier to build than the
conventional nuclear bombs. Basically, these
bombs are made of Nickel powder (99%),
liguid  deuterium-tritium  mixture and
Mumetal. These materials can be -easily
obtained. Due to the simplicity of its
construction these bombs can be built at the

i The d + d fusion reaction has two branches that occur with
nearly equal probability: (T + p + 4.03MeV and °He + n +
3.27MeV ). Then, a deuteron d is produced by the fusion of
the proton p (produced in the first branch) with the neutron
(produced in the second branch). Next, occurs the fusion of
this deuteron with the tritium T produced in the first branch,

ie, (d+T— 2He+n+17.6 MeV). Thus, we count the d +
d fusion energy as Egys = (4.03+17.6+3.27)/2 = 12.5 MeV.

125MeV)= (2)

7
very place of the target (For example,
inside a house or apartment at the target
city.). This means that, in the most of cases
missiles are not necessary to launch them. In
addition, they cannot be easily detected
during their building because the necessary
materials are trivial, and there is no
radioactive material.
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