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Abstract

It is presented the short review of Cold Nuclear Transmutation investigation for 23 years=after its
discovery. It is shown presentations materials of the I-st world industrial variant of the Rossi & Focardi heat
generator “E-cat” in Bologna — Italy with power up to MW based on Cold Nuclear Transmutation
phenomenon. It is proposed the Erzion model of Catalytic Nuclear Transmutation for the theoretician
interpretation of E-cat running, -

Introduction

23 years ago for the world community by Martin Fleischmann, Stanley Pons and Steven Jones was
declared the opening of a new nuclear physics phenomenon - cold nuclear fusion (CNF) [1], capable in the
near future to become the basis for a new simple, safe and most efficient nuclear power. In March 23 at the
press conference in the American University of Utah, Martin Fleischmann and Stanley Pons announced
receipt of a simple electrolysis experiment with heavy water and excess heat up to 3 watts at 1 watt
expended.

To understand its mechanism, it is possible that the most significant there were the results obtained in the
Bombay Atomic Center by nuclear physicists of the 11-th independent groups, which a year later showed
that the excess energy in the high current heavy water electrolysis are observed with very abnormal ratio of
the neutron to tritium yield, relatively to a standard mechanism for nuclear fusion [2]. The yield of tritium
relative to energy output is 1000 times smaller, and the neutron flux is suppressed, even a million times (3-
11 orders of magnitude of suppression in different groups). After this, the researchers realized that they were
dealing with a new mechanism in nuclear physics, and changed its name from CNF to CMNS or CNT.

Fleishmann and Pons failed to promote their research before they are applied even if the value of personal
support for Toshiba (Toyota) on the possible cause of the above, despite the fact that they managed to attract
well-known theoretical physicist at CERN Giuliano Preparata with his theoretical model of the phenomenon.
But 10 years ago such attempt has been made by American inventor Patterson, who first used the developed
surface of the cathode during the electrolysis, thus raising the energy output of the cell almost to the kW
level. But then it does not matter. The next attempt was to use the Arata cell, a famous Japanese
thermonuclear physicist used as the cathode cylinder with palladium black inside. In addition, he
demonstrated that cell to operate in the gas phase when it is filling by deuterium gas and with its subsequent
significant warming. By this time it was produced in the international CMNS community many different
methods of stimulation of this process. This is ensured with the help of laser illumination, and using
thermodynamic and ultrasonic cavitation, and temperature & pressure cycling in the gas phase, and using
plasnﬁa electrolysis, etc. Piantelli & Focardi already 20 years professionally investigated the mechanism of
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considering the simplicity of the cell Piantelli and investing it in their capital connected to this process,
together with Focardi they've been able to make of this cell variant of the industrial installation, even
without a true understanding of the physical mechanism of its of [4-7]. Thus, they may be had great success
in Energy production, though perhaps not yet in the most optimal variant of it.

14 January 2011 in Bologna, in the premises of physics at the University held an online conference in
which scientists and journalists presented a working prototype of the reactor with a capacity of 12 kilowatts,
operating on the principle of cold nuclear transmutation [5]. Analysis of the spectrometer in the laboratory
of the University in Uppsala, Sweden, showed that the initial powder consists mainly of pure nickel, while
the used contains a number of other substances - 10% copper, 11% iron and less cobalt and zinc. "Given that
copper is not one of the additives used as a catalyst of copper isotopes Cu® and Cu® can only be obtained
during the nuclear process. This is evidence that nuclear reactions took place, "said Kullander. Swedish
researchers concluded: "For 25 kW from the container volume of 50 cubic centimeters of any chemical
process should be excluded. There is only an alternative explanation for the fact of receipt of the measured
energy. This is a new nuclear process ". —

6 October 2011 A. Rossi has been declared a presentation of large set of E-Cat (37modules, 3 cells
each) with an output of thermal power ~ I MW [4]. October 28, 2011, Andrea Rossi showed his I-st
megawatt reactor for its first client, and its engineers and scientists, checking his work. Due to some
problems reactor gave 470 kW of continuous power for 5.5 hours in self-sustaining mode [9,10. Due to the
use of a fully autonomous mode the reactor could not be run at full capacity, but what he did was quite
impressive. He demonstrated for 5.5 hours with the heat production capacity of 470 kW, a self-sustaining
mode.

Interpretation of the E-Cat Results
within Erzion Catalysis Model

To explain the phenomenon of Cold Nuclear Transmutation (CNT) over the 23 years it was invited
about a hundred of theoretical models. However, most of them only explain the mechanism of removing a
potential barrier for the possibility of nuclear fusion. Others suggested more radical new channels of nuclear
reactions, thus providing a process CNT. Erzion Catalysis Model [11], which appeared as early as 1990 was
one of them.

The result of the E-Cat work can get a natural explanation in the framework of Erzion Catalysis
Model, assuming the existence in nature of new hadrons - Erzions proposed even earlier (1982) in order to
explain a number of cosmic rays anomalous [12]. Erzions - a pair of stable heavy mesons (3°, 37), the
existence of which has a strong foundation in the framework of the Mirror Model [13]. A consequence of
the quantum numbers of the Erzion doublet has a nuclear force of repulsion in the interaction with usual
nuclei. Thus, the meson - Erzion cannot be captured by nuclei, and only with the nuclons can form a stable
bound singlet state Erziobarion or 5-quark bag, which we called as Enion (Ox = {U *, u, u, d, d}). As can be
seen in Figure 1, this particle can be dissociated or charged pair (9x =27+ p - AE,), or in a neutral pair (9" +
n - AE») upon receipt by it of additional energy (AE,) or (AE»).

The basic Model of the Catalytic Erzion Nuclear Transmutation (CENTM), created specifically to
explain the phenomenon of cold fusion (or rather the Cold Transmutation of nuclei), is the assumption of the
existence of matter in the bound state of Enions & nuclei with a very low concentration (C~10"" per
nucleon). The bound energies - E, = (1-100 eV) are very small & Enion can bind to nuclei of some elements
(donor isotopes) and stored for a long time for them to release due to a collision or impact of
electromagnetic radiation. Enions are a relict origin, and by coming to earth in the primary cosmic radiation.
As previously reported, the Erzion nuclei cannot exist in principle and therefore Erzion and Enions can only




[image: image3.png]participate in the exchange nuclear reactions (not capture) with preservation of "Erzion numbers”. Thus,
Enions can become Erzion (3"or 3"), and Erzion changes sign or charge (3" = 9% 3% = 937, or convert to
Iy In principle, any possible implementation of the 6 Erzion-exchange reactions (=2", 9 =3 3'=9,
=93\ =9 =90 [14].

Figure 1. The Erzions and Enion structural quark scheme

Launching a nuclear catalysis is provided by heating the nickel hydride to a high temperature  (~ 700
K) at which the lightest isotope H against the donor (E, ~ 1.5 eV) can create free Enion, which has, in turn,
triggers a chain of exothermic catalytic Erzion nuclear reactions [ 15].

More on the 5th RCCNT in 1997 and then was reported in 1998 published in the Proceedings of
RCCNT-3 report Bazhutov Yu.N. "Local and global transmutation of nuclei in Erzion model" [16]. It
considered the successive chain of nuclear transmutations, not only for all isotopes of the primary chemical
element titanium (Ti), but in all of its daughter isotopes in the 14 stages of such a transmutation. This done
the same job, but for the original set of all stable isotopes of nickel. The fact is that for large nuclear sections
of nuclear reactions of Erzion catalysis the daughter nuclei are accumulated at a very small (micron)
distance from the primary reaction and frequency of their accumulation of huge (GHz) quickly achieved a
high concentration of daughter isotopes in this small volume, and effectively begins to work second stage
transmutation chains, third and so on.

At the 1-st stage of 5 stable isotopes of nickel are as follows Erzion-nuclear catalytic exchange

reactions:
Ni*¥ (3,2 Co™ (B, e) +2.0MeV (1)
Ni** 9y, ) Ni*’ (¢) +2,95 MeV 2)
Ni® (3, %) Ni®! +1.85 MeV (3)
Ni*' (3x, %) Ni®? +4,55 MeV (4)
Ni® (2,9%) Co” (B)  +1,0MeV (5)
Ni® (9x, %) Ni% () +0,77 MeV (6)
Ni® (9x, 9% NI (B) +0,05 MeV (7

Thus, at the Ist stage brings ever new nine subsidiaries of radioactive and stable isotopes, taking into
< q- 58 (38~ 59 159 1363 763 3 s
account the p decay (B . B~ decays and ¢ - e capture): Fe™, Co™, Co™, Co®', Ni™’, Ni®, Ni** | Cu®, Cu®.
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exchange reaction:

Fe* (O, 2 Fe (B) +0,44 MeV (8)
Co™ (9, ") Co™ +431 MeV 9)
Co™ (O, D) NI (g) +0,80 MeV (10)
Co™ (37, 9y) Fe'’ +0.84 MeV (11)
Co™ (97, 9" Fe™ +4,74 MeV (12)
Co” O I Co™ () + 1,35 MeV (13)
Co™ (Ax, D) Ni® +1,73 MeV (14)
Co™ (37, 9n) Fe™ +0,44 MeV (15)
Co™ (77,9 Fe™ (B) +0,87 MeV (16)
Co® (O, I Co™ (B)  +0.46 MeV (17)
Co® (Ox, P Ni® +3,34 MeV C18)
Ni* (9n, 2°) Ni®° +5,25MeV (19)
Ni™? (37, 9") Co™ +3,51 MeV (20) -
Ni® (9n, ") Ni™ +3,52 MeV (1)
Ni® (9, ") Ni* () +2.84 MeV (22)
Ni® 9y, 27) Cu® (B) +0,62 MeV (23)

Thus, at the 2-nd stage, too, brings ever new nine subsidiaries of radioactive and stable isotopes,

. . . - - 57 59 60 02 <00 04

taking into account the radioactive B decay (B~ decays and e-capture e): Fe’', Fe’”, Co™, Co™, Ni*’, Cu™,
Cu'®. 700

The isotopes of hydrogen are also possible occurrence of the following reactions:

H' (37,9 n (B) + 1,65 MeV (24)
H' (9,907 +7,80 MeV (25)
H* (9, %) HY (B) +0.21 MeV (26)
H* (3% 90 H +3,83 MeV 27
H? (37,93 n (B) +7,80 MeV (28)
HY (9x, 9) He' +12,06 MeV (29)

Then the third stage and so on, but by reducing the accumulation of daughter isotopes in each
subsequent phase will be all their concentration to decrease, although these stages and will continue for
more than 28 numbers and have worked enough for this collection of more than 95 new isotopes. - )

So for these first two stages, the most effective for production of new isotopes, must have worked
enough 4 new chemical elements (Fe, Co, Cu, and Zn), observed by A. Rossi and C. Focardi in their
demonstration experiments. Among the 18 newly-established radioactive isotopes will be six, of which the
greater danger is the isotope Ni® hard y-rays with energy y-quanta of 1.48 MeV (25% - probability of
emission of y-ray by an act of decomposition) and 1.115 MeV (16 %).

Energy absorption of y-rays in lead is just simply a factor of 2.7 in its thickness of about 4 cm. It is
estimated that during the demonstration work of only one module of the generator E-Cat (October 6, 2011)
in only 3 kW of power for about 3 hours should be established Ni®® y-activity of the order of the Curie (Cu =
3x10" Bq - decays per second). However, in certain ways you can get rid of it, that maybe they did
intuitively.

The above was stated in principle possible to provide Erzion Models catalysis of nuclear reactions to
release of nuclear energy.
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According to references [4-6] in the E-cat is used about 100 g of Ni and 1.5 g of hydrogen, which is
about 107! of these atoms. Then the light nuclei of hydrogen are in a bound state of Enions (with
concentration C ~ 107" per nucleon) in the amount of 10°, which are very loosely connected with the nuclei
(Ep ~ 1.5 eV), and when heated can let go and start a chain of exothermic catalytic Erzion nuclear reactions
[15] for the giant speeds (GHz). The frequency of Erzion chain of nuclear reactions in the cell E-Cat is
£~10" Hz, and the power of the energy released only 10% of Enions is about W~10 kW. However, it should
be borne in mind that the nuclear chain reaction will be closed only by a single reaction (27), in which
neutral Erzion turns into Enion, but the responses to’ the transformation of Enions to Erzions - all the rest.
Therefore, the deuterium is badly needed in the working body of the fuel system and in natural hydrogen to
only 1.5 x10-4%. Then the total number of produced nuclear energy for the entire cycle of the E-cat.with 1.5
g of hydrogen will be limited to the value of ~ 30 MJ, and a full time job at a power setting of ~ 10 kW will
be only one hour.

Conclusion

As seen from the above given Erzion Catalysis Model simply and naturally on the fundamental level
of a strictly scientific results of the experiments explained Rossi and Focardi and possibly a further major
prognostic potential for substantial optimization of future power plants [17-20]. It seems, however, that
despite the strong opposition of Cold Nuclear Transmutation during all 23 years, the public would recognize
the correct Presentations E-Cat Rossi and Focardi! In the near future we can expect rapid development of
Cold Nuclear Transmutation, both in theoretical and experimental plan. Strong infusions of financial capital
will ensure a rapid breakthrough in the related fields of science and technology. Civilization is rapidly step
into a new Energy Era.
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