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Abstract: The article presents a number of  experiments in liquid media on the transformation 
(transmutation) of  atomic nuclei of  some chemical elements into atomic nuclei of  other chemical 
elements. In the theory of  low-energy nuclear reactions, the transmutation of  atomic nuclei occurs 
in strong magnetic fields, more than 30 T. Magnetic fields appear in ionized liquid media as a 
result of  the unidirectional motion of  an ensemble of  electrons. The exchange interaction between 
electrons with parallel spins forms a self-consistent field in the medium, in which electrons pair into 
orthobosons with S = 1ћ. Orthobosons are attracted to each other and form orthoboson “solenoids” 
- “capsules” with strong magnetic fields inside. “Capsules” can fly out of  liquid media, and then 
they are registered as unknown particles with strange properties. In some cases, when an electric 
current passes through the liquid, the electric current can be realized in the form of  orthobosonic 
“solenoids” connected in continuous “filaments” from one electrode to another. Such “filaments” 
exhibit characteristics of  superconductivity.
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1. INTRODUCTION
“Impossible” radiationless and low-energy 
nuclear reactions were discovered at the end 
of  the last century, in 1989-1992: cold nuclear 
fusion reactions and low-energy transmutation 
reactions [1-3].

It turned out that nuclear reactions with the 
transformation of  some chemical elements into 
other chemical elements can occur in weakly 
excited condensed matter with a low, only ~ 
1 eV/atom, excitation energy in the reaction 
region. This phenomenon has received the name: 
low-energy transmutation of  chemical elements 
(hereinafter- transmutation). The methods of  
experiments on the transmutation are extremely 
diverse and fundamentally different from the 
methods of  nuclear physics. Transmutation 
reactions were discovered and subsequently 
reproduced in a glowing gas discharge [4-6]; in 
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industrial electronic zone melting of  zirconium 
ingots in a vacuum furnace [7]; during explosions 
of  metal targets irradiated by a powerful pulse 
of  electrons [8,9]; during explosions in liquid 
dielectric media of  metal foils, through which 
a powerful pulse of  electric current was passed 
[10,11]; when exposed to a pulsed current on a 
melt of  lead with copper [12]; during the passage 
of  electric current in water-mineral media [3]; 
during ultrasonic treatment of  aqueous saline 
solutions [13]; when irradiating condensed gases 
with braking gamma quanta [14-16]; in growing 
biological structures [17-19] and in many others 
[1-3]. The results of  transmutation experiments, 
despite their variety, are qualitatively similar to 
each other.

Transmutation reactions are carried out for 
all chemical elements, starting with hydrogen, 
and they usually occur with the participation of  
a large number of  atomic nuclei. Transmutation 
reactions include both fusion and decay of  nuclei. 
Experiments show that practically all chemical 
elements can be synthesized in transmutation 
reactions: from hydrogen and, so far, to actinium 
[15]. In this case, the reaction products, which 
are isotopes of  chemical elements are obtained 
as stable isotopes, i.e. non-radioactive isotopes.

The synthesis of  chemical elements with a 
nuclear charge Z greater than that of  iron nuclei 
(Z = 26) led to the conclusion that multinuclear 
reactions take place in transmutation reactions. 
Multinuclear transmutation reactions must be 
introduced to explain the production of  heavy 
chemical elements in a medium consisting of  
light elements in many experiments. Such heavy 
elements cannot be obtained in paired reactions 
that occur between light elements of  the medium.

Transmutation reactions occur only as a result 
of  external influence on the condensed matter. 
In most experiments, transmutation reactions 
occur due to action of  electrons on the medium 
by means of  powerful pulses of  electrons or 
powerful currents. So, for example, the book [3] 
“discusses the transformation of  some chemical 

elements into others under electromagnetic 
influences. Five methods of  exposure are 
shown that give qualitatively similar results. The 
transformation processes are accompanied by 
energy release. The general nature of  the impact 
by various ways is associated with large pulse 
currents and pulse fields. Basically, there are two 
types of  media that are exposed: metal melts and 
aqueous media”.

The above considerations and numerous 
experiments show that transmutation reactions 
take place in liquids, in solutions, in melts and in 
gases under high pressure, i.e. on free atoms, the 
density of  which is close to the density of  a solid 
state, and during the passage of  directed flows 
of  electrons through these media.

The theory that explains transmutation 
reactions is connected, firstly, with the discovery 
of  the fundamental resonant interference 
exchange interaction. RIEX-interaction occurs 
between nuclei that have common resonance 
states [20,21]. Such nuclei form nuclear molecules, 
including multinuclear molecules. Strong-
weak, electromagnetic and inertial-gravitational 
interactions are realized simultaneously in RIEX-
interactions between nuclei. And, secondly, the 
theory of  transmutation is associated with the 
creation of  the theory of  pairing of  atomic 
electrons into orthobosons with a total spin equal 
to one S = 1ћ. This pairing of  electrons occurs 
in strong magnetic fields > 30 T. Orthobosons 
form electron Bose-Einstein condensate in 
the atom. Such atoms are called Transatoms. 
Transatoms have external and internal ultra-
strong magnetic fields. Internal magnetic fields 
that interact with the orbital and spin magnetic 
moments of  nucleons in nuclei, transform them 
into Transnuclei. External magnetic fields allow 
transatoms to be attracted to each other. When 
transatoms approach each other, their electronic 
Bose-Einstein condensates are combined into 
one, common Bose-Einstein condensate and, 
thus, form binuclear, and then, multinuclear 
molecules.
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Atomic electrons, in a strong magnetic 
field, inevitably pair into orthobosons. Atoms 
transform into Transatoms. Transatoms 
automatically enter into low-energy 
transmutation reactions.

The question arises, how strong magnetic 
fields are created in a condensed matter? This 
paper makes an assumption about the mechanism 
that creates such magnetic fields.

2. TRANSMUTATION OF CHEMICAL 
ELEMENTS
First, we present several experiments on low-
energy transmutation of  chemical elements in 
order the readers can get acquainted with it.
2.1. transmutatIon of elements In 
eleCtrIC dIsCharge

Work on the transmutation of  elements in an 
electric discharge in liquid media was carried 
out by A.V. Vachaev and N.I. Ivanov [3]. The 
installation consisted of  two tubular electrodes 
with an inner diameter of  6 to 50 mm located 
opposite each other at a distance of  1–1.5 
mm of  their diameter. Between the electrodes, 
inside which the liquid moved, a specific electric 
discharge was created, and plasma appeared. 
The electrodes were inside a coil that creates 
a magnetic field. The plasma was ignited by 
a pulsed discharge of  additional electrodes 
located across the liquid jet between the tubular 
electrodes. The plasma between the tubular 
electrodes was an electrically conductive film that 
formed a multidimensional figure of  the type of  
revolution hyperboloid with a pinch 0.1–0.2 mm 
in diameter. The discharge proceeded almost 
noiselessly with a minimum release of  heat and 
gas phase. The magnitude of  the current that 
passed through the tubular electrodes varied 
within 0.1-100 A, but the current was 20-40 A 
in most cases.

As a result of  the work of  the installation, a 
stable process of  transformation of  the initial 
material of  the medium into new elements 
and their compounds, in the gaseous, liquid 
(dissolved in the medium) and solid state, arose 

in it. All works were carried out in a mode with 
a maximum solid phase yield, up to 300 g/L on 
the average. The installation was able to work 
for many days. In the experiments, various 
liquid media were supplied to the inlet of  the 
installation: water (distilled, drinking, river water), 
water-mineral mixtures, effluents from various 
production facilities, water-carbon, organic 
mixtures. Fig. 1 shows, by way of  example, the 
yields of  “extraneous” elements for the cases of  
distilled water treatment (Fig. 1a) and domestic 
wastewater treatment (Fig. 1b).

2.2. experIments on meltIng zIrConIum 
wIth an eleCtron beam

The paper by M.I. Solin [7] describes the results 
of  experiments on zone melting of  zirconium 
ingots by an electron beam. The experiments 
were carried out in industrial vacuum furnaces 
with heating of  the ingot by means of  an 
electron beam. The accelerating voltage in the 
electron gun was maintained at a level of  30 keV. 
The density of  the power supplied to the surface 
of  liquid zirconium was 0.38 - 0.4 kW/cm2.

After melting, microstructures or, as the author 
calls them, nugget products, were discovered in 
the zirconium ingot. The elemental composition 
of  those nugget products significantly differed 
from the initial material. The minimum size of  
microstructures was 0.1–1 µm. Fig. 2a shows 
a typical mass spectrum of  zirconium blanks, 
and Fig. 2b shows mass spectrum of  the nugget 
product formed in the ingot. As can be seen, Li, 
Be, B, Ba and rare earth metals - elements that 
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were absent in the original ingot - were formed 
in the nugget product. In addition, the content 
of  elements such as Na, Mg, Al, Si, K, Ca, Ti, Cr, 
Mn, Fe was increased by 2-3 orders of  magnitude 
in the nugget. The content of  these elements in 
individual nuggets ranged from 2 to 45 weight 
percent. By means of  X-ray microanalysis and 
Auger spectroscopy, a high content of  carbon, 
nitrogen and oxygen was found in nuggets.

In the experiments, a significant increase in 
the melting rate of  zirconium by a factor of  6-8 
was noted with a constant input energy of  the 
electron beam, and for some modes of  heating 
the ingot, the rate of  its melting would increase 
by a factor of  50. Thus, the melting process was 
accompanied by significant energy release. The 
author points out that the mass of  the metal is 
a critical parameter for the onset of  anomalous 
processes.
2.3. ultrasound element transmutatIon

The works of  A.F. Kladov [13] noted the 
transmutation of  atomic nuclei of  chemical 
compounds in the process of  ultrasonic 
treatment of  their aqueous solutions. The 
experimental installation was a hydrodynamic 
rotor-type generator of  ultrasonic vibrations. 
The main parameters of  the installation are as 
follows: sound intensity >106 W/m2, frequency 
(fundamental tone) – 5.9·103 Hz, operating 
pressure in the activator – 106 Pa, working 
volume – 6.3 liters, active zone volume – 0.25 
liters.

The author worked with stable and 
radioactive isotopes. Fig. 3 shows the spectra 
of  the elements obtained at different times of  
treatment of  solutions of  LiCl and CsCl salts. 
The LiCl solution was treated for 2, 8, 24 hours, 
and the CsCl solution – for 360 hours. The 
histograms show that over time, the amount of  
“extraneous” elements in the solution increases - 
from boron to lead (Fig. 3a-c). Unfortunately, the 
author did not give, in his paper, the elemental 
composition of  a solution of  LiCl and CsCl 
salts before ultrasonic activation. However, 
an indirect assessment of  the intensity of  the 
appearance of  foreign elements can be made 
by comparing the spectra of  LiCl after 2 and 24 
hours of  treatment.

The paper also describes experiments with 
radioactive isotopes: 60Co, 137Cs, 40K, 126Sn, 188Pt, 
197Hg. It turned out that during the operation 
of  the installation, the number of  radioactive 
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nuclei changes, i.e. there is a transformation of  
radioactive isotopes into stable isotopes. Also, 
A. Kladov discovered a significant, twofold, 
decrease in the activity of  the plutonium-
beryllium neutron source after the activator was 
in operation. The source was located at a distance 
of  2.4 m from the activator. The correctness 
of  the measurements has been confirmed by 
repeated checks.

During the operation of  the installation, 
the volume of  the solution decreased with 
the guaranteed tightness of  the activator. The 
average rate of  solution decrease was 28 ml/
hour. This fact means that water molecules are 
involved in transmutation reactions.

A. Kladov believes that the main operating 
factor in the presented technological process is 
cavitation.
2.4. exposure of gases to brakIng gamma 
radIatIon

In the experiments of  A.Yu. Didyk, R. 
Wisnievsky and others [14-16], high-pressure 
gases hydrogen, deuterium, helium and xenon 
were irradiated with braking gamma quanta with 
a maximum energy of  10 MeV for tens of  hours. 
After irradiation, solid-state micro-objects in 
the form of  crystalline and amorphous micro-
particles, filaments, nodules and inclusions were 
found on the inner surfaces of  the reaction 
chambers. The sizes of  microobjects were 
from 0.5 μm to 1 mm. Studies of  the elemental 
composition of  the revealed structures, carried 
out using X-ray microprobe analysis, showed 
the presence of  chemical elements in them that 
were absent in the reaction chambers before 
irradiation. Chemical elements were recorded in 
the range from carbon to actinium (Z = 89).

The most impressive result in the experiment 
on the irradiation of  helium at a pressure of  
1.1 kbar for 28 hours was the detection of  
thin, cylindrical, black foils of  considerable size 
in the inner part of  the chamber (Fig. 4) [14]. 
The internal dimensions of  the chamber were 
15 mm long, 8 mm in diameter, and 0.75 сm2 

in volume. The foils consisted predominantly 
of  carbon and left oily marks on the paper. The 
latter indicates the presence of  liquid oils on the 
foils in the form of  hydrocarbons and synthesis 
of  hydrogen. Fig. 5 shows the total elemental 
composition of  foils and other solid-state 
microparticles formed as a result of  irradiation, 
averaged over 11 measurements [15].

In three experiments on braking gamma 
quanta irradiation of  xenon 54Xe at pressures of  
250, 270, and 550 bar and with a duration of  
60–70 hours, reaction chambers with an inner 
diameter of  1 cm, a length of  5.8 cm, and a 
volume of  4.5 см3 were used [15]. As a result 
of  irradiation in all three experiments, after their 
completion, newly formed objects were found in 
the chambers: microparticles with a size of  0.5 μm 
to 1 mm, and anomalous solid-state structures on 
the walls of  the reaction chambers. The resulting 
objects mainly contained “extraneous” elements 

Fig. 4. Pictures of  black foils.
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ranging from carbon to bismuth. Elements were 
registered in the experiments that do not have 
stable isotopes: technetium, francium, actinium. 
Fig. 6 shows the concentrations of  chemical 
elements averaged over three experiments P = 
250, 270, 550 bar. 289 measurements were used 
in this distribution. Based on the totality of  the 
data of  these experiments, it can be argued that 
“practically all elements” of  the Periodic Table 
are synthesized in xenon as a result of  prolonged 
exposure of  condensed xenon to braking gamma 
quanta.

The first two experiments in the presented 
experiments on transmutation are associated 
with electronic action on liquid media: electric 
current and electron beam. Transmutation in 
the third experiment is caused by the collapse 
of  cavitation bubbles, in which electrons in the 
near-surface layer move towards the centers 
of  the bubbles. The directional movement of  
electrons in experiments with high-pressure 
gases is created by unidirectional gamma quanta 
that ionize the gases.

The production of  graphite foils in weighed 
amounts in the experiment with helium 2.4 is 
explained by the production of  orthohelium 
atoms. Orthohelium is obtained as a result of  
ionization, by gamma radiation, of  gas atoms 
with subsequent recombination of  their ions 
[22]. The orthohelium atom, in which electron 
spins and, accordingly, their magnetic moments 
are parallel to each other, has magnetic fields: ~ 

400 T at the center of  the atom, in the region of  
the nucleus and ~70 T at its diameter ~1.75·10-10 

m. Therefore, orthohelium atoms are attracted 
to each other, combine and create multinuclear 
molecules, in which transmutation reactions take 
place.

The production, in experiment 2.1, of  a huge 
amount of  “extraneous” chemical elements 
up to 300 g/L during the treatment of  liquid 
media in an electric discharge, is associated with 
the creation of  a continuous specific electron 
current, through which a liquid flow inevitably 
flows. It is obvious that it is in the plasma film 
of  a specific electric discharge that low-energy 
transmutation reactions take place. A strong 
magnetic field is formed inside the discharge 
film, and that field creates conditions for these 
reactions.

In experiments: with zone melting of  
zirconium, with ultrasonic cavitation and with 
gamma quanta irradiation of  xenon, no gram 
amounts of  “extraneous” chemical elements in 
transmutation products were registered. This 
is due to the fact that transmutation processes 
occur in local areas of  condensed matter in these 
experiments. An important feature of  these local 
areas is the presence of  strong magnetic fields 
inside them.

3. ELECTRONS IN EXCITED LIQUIDS
By liquids, we will also mean metal melts and 
gases at a pressure of  ~1 kbar in this paper.

Since in most experiments the transmutation 
reactions are carried out not in the entire volume 
of  the excited matter, it is logical to assume that 
some local regions –“capsules” are formed in 
the matter, which contain a large number of  
atoms and in which transmutation reactions take 
place. In addition, the large variety of  physical 
experiments on transmutation requires the 
existence of  some one-type object, characteristic 
of  all these experiments. Such an object of  the 
same type is a "capsule". "Capsules", according to 
the author, are plasma formations with a strong 
electromagnetic field inside. Since the diameters 
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of  atoms are in the range (0.1-0.4) nm, and the 
distances between them in liquids, in melts and 
in gases at a pressure of  ~1 kbar are ~ (0.3-0.5) 
nm, then, to accommodate several atoms in such 
“capsules”, simple geometric considerations 
should give their minimum linear dimensions 
~1-2 nm.

Numerous experiments have shown that 
transmutation reactions are carried out from 
room temperature of  a condensed matter 
[23] to temperatures of  ~2000°С. One of  
the characteristic temperatures favorable 
for triggering transmutation reactions is the 
temperature range of  300-400°С. Nanoclusters 
with a diameter of  6-7 nm are formed near 
metal surfaces at such temperatures [24]. Such 
nanocluster size makes it possible to achieve 
300% of  the concentration of  hydrogen or 
deuterium atoms per cluster atom [25]. This 
concentration allows us to start cold fusion 
reactions. I.S. Filimonenko created a hydrolysis 
installation designed to generate energy in the 
reaction of  “warm” nuclear fusion of  helium 
from deuterium, which works at a temperature of  
1150°С [26]. A. Smits and A. Karssen obtained 
mercury by passing an electric current through 
thoroughly purified molten lead at a temperature 
of  T = 800°С [27]. V.A.Krivitsky also carried out 
transmutation reactions, when passing a pulsed 
current of  ~ 7.5 kA through the melt of  metals: 
Pb, Cu and Na2O, at a temperature of  T = 
1100°С [12]. A. Rossi [28] and A.G. Parkhomov 
reactors of  [29] operate at temperatures of  1200-
1400°С and even at a temperature of  1800°С. 
Cold fusion reactions were carried out in their 
reactors followed by the launch of  low-energy 
transmutation reactions.

The average electron energy at room 
temperature 300 K is 0.025 eV, and it is 0.2 
eV at 2300 K. Correspondingly, the de Broglie 
wavelength λ = h/p (p is electron momentum) 
for the specified temperature range varies from 
7.8 nm to 2.7 nm. Correlations can arise between 
electrons at such distances. Correlations between 

electrons can also be realized along their 
coherence length.

The de Broglie wavelength of  electrons 
at a temperature of  T ~3 K has a value of  
~80 nm, while it is known from the theory 
of  superconductivity that the “size” of  a 
Cooper pair or coherence length is ξ ~2000 
nm, ξ ~ ћpF/mekT, where 2 ,F e Fp m ε=  – the 
Fermi momentum, εF is Fermi energy, k is the 
Boltzmann constant, me is the electron mass. At a 
temperature T~2300 K, the coherence length for 
electrons will be ξ~3 nm, which is commensurate 
with their de Broglie wavelength. The coherence 
length can be increased by changing the effective 

Fermi energy 
2/32

23 .
2F

e

N
m V

ε π∗  =  
 

  To do this, it is 
necessary to increase the density of  free electrons 
by increasing the density of  electron current j = 
eρv, where V is the volume of  the metal, N is 
the total number of  free electrons in it, e is the 
electron charge, ρ is the density of  free electrons, 
v is the speed of  their directed motion.

Correlation between electrons (or other 
objects) arises from an additional interaction. 
This interaction does always exist between 
electrons, but it can be suppressed. Additional 
interaction begins to manifest itself  only when 
certain conditions are created.

The electron-phonon interaction in metals at 
extremely low temperatures, at several degrees 
Kelvin begins to manifest itself, and it transforms 
metals into a state of  superconductivity [30]. 
In a pairwise electronic interaction that occurs 
through phonon exchange, electrons are 
attracted to each other. In the case when their 
total momentum is equal to zero P1е = –P2е, 
correlated electrons pair and form a Cooper pair 
with oppositely directed spins S = 0ћ.

Electrons are attracted to each other in an 
atom that is in a strong magnetic field. This 
attraction is provided by an additional exchange 
Coulomb interaction when the electron spins 
are parallel [31]. Exchange interaction appears 
between identical particles when their wave 
functions overlap. The more the wave functions 
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of  identical particles overlap, the greater is 
the exchange interaction (Fig. 7). Due to the 
exchange interaction, atomic electrons combine 
into orthobosons – into pairs with S = 1ћ. The 
fulfillment of  the Pauli principle and the equality 
to zero of  the total momentum of  electrons in 
the orthoboson are ensured by the appearance 
of  oscillations of  electrons around their 
orbitals. Electrons in the orthoboson oscillate in 
antiphase, P1е = –P2е [32].

Most transmutation experiments occur, as 
already mentioned in the introduction, due to 
the electronic impact on condensed matter 
with a high electron density: with the help 
of  powerful pulses of  electrons or powerful 
currents. Condensed matter, weakly excited 
for transmutation reactions, are ionized liquid 
matter in which, to create strong magnetic fields,
• firstly, there are free electrons and ions not 

bound into atoms, in sufficient quantities, 
with a density of  ρ ≥ 1021 сm-3;

• secondly, all or most of  the electrons move 
in liquid matter in the same direction. These 
electrons make up an ensemble of  electrons 
of  volume W.
It is known that the directed motion of  

electrons creates a magnetic field both due to the 
transfer of  electric charges of  electrons e− and 
due to the transfer of  their magnetic moments 
μe. The magnetic moments of  electrons, which 
move in one direction, are directed, due to 
the property of  helicity, in one direction, in 
the direction of  their momenta. The spins of  
electrons are directed against the momenta 

- they have a left-handed helicity. The electron 
magnetic moment is directed against the spin. 
The magnetic field Bμ created by the magnetic 
moments is described by the Landau equation 
[33]:

0 3

3 ( ) ,i e i e

i ir
µ µ ⋅ −
= ∑ n nB µ µ  (1)

where μ0 = 1.26·10-6 H/m is magnetic constant; 
μe = 9.29·10-24 J/T= 5.79·10-5 eV/T, r – is the 
distance from the electron to the point at which 
the field Bμ is calculated; ni is a unit vector in 
the direction ri, i is the number of  electrons with 
parallel spins. It follows from formula (1) that 
the magnetic moment of  an electron μe creates 
a magnetic field equal to 30 T at a distance of  
0.092 nanometers along its direction axis (the 
diameter of  a hydrogen atom is 0.106 nm).

Thus, a directionally moving ensemble of  
electrons generates a seed magnetic field Bμ0 (1) 
in a condensed matter, which averaged direction 
coincides with the direction of  electron motion. 
Therefore, the electrons, in addition to moving 
predominantly in one direction, additionally 
rotate around the lines of  the magnetic field 
created by them. In this case, the rotation of  all 
electrons in the ensemble is also unidirectional 
– clockwise, if  you look in the direction of  
electron motion. In an ionized liquid, as different 
from a solid state, singly charged ions also move 
directionally towards the electrons. Therefore, 
electrons also revolve around ions. Moreover, 
due to the regular change in the distance between 
ions and electrons, as a result of  the Coulomb 
interaction between them, the electrons begin 
to oscillate both along and across the direction 
of  their motion. Due to the thermal motion of  
electrons and because of  their constant collision 
both with each other with a frequency of  (2-
7)·1014 с-1 and with atoms-ions, the rotation and 
oscillations of  an individual electron can be 
spoken of  as of  trends in motion in the general 
field created by the ensemble of  electrons. 
However, the combined motion of  all electrons 
in the ensemble forms both a local vortex motion 

Fig. 7. Overlap of  wave functions of  identical particles.
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of  matter in a liquid medium and oscillations of  
matter inside the vortex.

The electron spins are oriented in the seed 
magnetic field Bμ0 either along the field or 
against it. Due to its nature, the magnetic field 
Bμ0 created by the sum of  magnetic moments 
of  electrons, is spatially inhomogeneous and 
anisotropic. Therefore, electrons which move 
in a changing field ∂Bμ0/∂t and which have a 
field-antiparallel orientation of  the magnetic 
moments Bμ0↑↓μe, will change the direction of  
the magnetic moments μe. Thus, the number of  
free electrons in a state with magnetic moments 
parallel to the field increases, up to the moment 
when most electrons would pass into this state. 
Consequently, the seed magnetic field increases 
up to saturation Bμ. Accordingly, the spins of  
these electrons will also become parallel. Spin 
plasma is formed.

4. PAIRING OF ELECTRONS IN LIQUIDS
4.1. strong magnetIC fIelds

At a temperature of  molten metals T ~2300 K 
(0.2 eV), the density of  electrons is ρ ~(1-3)·1022 
см-3, which corresponds to the average distance 
between them ~(5-3)∙10-8 сm. The volume of  
a sphere with a radius equal to the de Broglie 
wavelength or the coherence length λ ≈ ξ 
~30∙10-8 сm contains ~(1-3)·103 electrons. At a 
density of  ρ ~1021 см-3, the volume of  such a 
sphere contains ~ 100 electrons.

In an ensemble of  unidirectionally moving 
electrons with the number n and volume W, 
both spins and magnetic moments are parallel. 
Parallel magnetic moments of  electrons generate 
a collective, magnetic field Bμ.

Electrons with parallel spins are attracted to 
each other due to the exchange interaction. Each 
electron attracts electrons in itself, which are in 
the volume of  the correlation sphere with a radius 
λ ≈ ξ. The volume of  the electrons ensemble W 
can be larger than the volume of  the correlation 
sphere; however, all electrons that make up 
the ensemble are cross-attracted to each other. 
Therefore, the ensemble of  electrons forms, due 

to the exchange interaction, a collective exchange 
field in its micro- and more than microvolume 
W. The energy of  one electron εi with a wave 
function φi can be determined using the Hartree-
Fock self-consistent field method from the 
equation:
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The curly brace gives the sum of  the operators 
of  the kinetic energy of  an electron and its 
potential interaction energy with all ions ZA. We 
can assume that ZA =1. The first square bracket 
shows the operator of  the energy of  the usual, 
interelectronic Coulomb repulsion – the Hartree 
contribution, the operator of  the interelectron 
exchange Coulomb attraction energy – the Fock 
contribution – is given in the second bracket.

The contribution of  Hartree (EH) to the 
self-consistent field can be neglected, since 
the repulsion of  electrons is compensated at 
densities of  ~1021 сm-3 by their attraction to 
positively charged ions, because Debye radius 
− the distance over which the action of  the 
electric field of  a separate charge in a quasi-
neutral medium extends, has the size of  an atom 

80
2 69 10 ,D

kT Tr cm
e

−= = =
ε
ρ ρ  where ε0 = 8.8∙10−12 F/m 

is electric constant.
Therefore, a self-consistent field is formed 

only due to the Fock contribution (EF), which 
is determined by the multi-exchange Coulomb 
attraction between electrons with parallel spins. 
The Hartree-Fock equation takes the following 
form:
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i j i j i i
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e edr
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∑ ∑∫
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Strictly speaking, the Fock contribution to the 
self-consistent field potential must be larger than 
the Hartree contribution for electron pairing 
in liquids, EF > EH. The exchange attraction 
between electrons associated with the overlap 
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of  their wave functions decreases exponentially 
with an increasing distance between electrons 
(Fig. 7). Therefore, since the net interelectronic 
repulsion is much greater than the interelectronic 
exchange attraction, and to satisfy the condition 
EF > EH, in a liquid plasma it is necessary that λ 
>> rD.

0
2 ,

3 D
e

kTh r
em kT

λ = =

ε
ρ

 

then,
2

2 11 2 3
03 4.1 10 [ ].e

km T T cm
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ρ ε −  = ⋅ 
 

  

At temperatures of  liquids of  300-2300 K, 
the last ratio is fulfilled at electron densities above 
1018-1020 сm-3 respectively. The densities of  
electrons in liquids with values of  21 310 cmρ −≥
are important for the formation of  seed magnetic 
and exchange fields in them.

Since the electrons in the ensemble W are 
attracted to each other, then, consequently, the 
first Cooper condition on their pairing is satisfied 
[30]. According to L. Cooper condition for 
pairing electrons, the attraction between them 
can be arbitrarily small. It is important in our 
case that the exchange potential is greater than 
the energy of  the thermal motion of  electrons. 
Then, the continuous spectrum of  electronic 
states in the negative field potential of  volume 
W will transform into a discrete spectrum 
with their na, ℓ, m, nb – quantum numbers that 
satisfy the Pauli principle. It is noteworthy 
that the exchange field generated by electrons 
with parallel spins affects them only. Since all 
electrons in the exchange field have parallel 
spins, then practically the only way to fulfill the 
Pauli principle is the pairing of  electrons into 
orthobosons S = 1ћ. This pairing is carried out 
due to the fact that electrons in a magnetic field 
acquire new, oscillatory quantum numbers nb 
[20]. The electrons that make up the orthoboson 
have oscillations, which are correlated in the 
pulses P1е = –P2е — this is the second condition 
for electron pairing [30]. Due to the fulfillment 
of  the condition P1е = –P2е, the oscillatory 

quantum numbers of  paired electrons are equal 
to each other in absolute value, but opposite in 
sign 1 2 ,b bn n= −  nb = 1,2,3… The Pauli principle 
is satisfied.

Consequently, pairing of  electrons into 
orthobosons will be carried out automatically 
in local regions of  weakly excited liquids, in 
which electrons move unidirectionally and have 
a density ≥ 1021 cm-3.

The trajectories of  motion of  electrons in 
the orthoboson can be represented as closed 
spirals nested into each other, located on 
the toroid surface. An orthobosonic pair is a 
toroidal ring current with a radius (Fig. 8a). 
In contrast to the atom, in which the atomic 
nucleus with charge Z is always in the center, the 
counter flux of  positive ions in the orthopair in 
its “center” can be not only different, but it also 
changes in time.

According to Bohr's theory, the radius of  
the electron orbital in a hydrogen-like atom 
with a nuclear charge Z and a principal quantum 
number nа is equal to:

2
20

2

4 .Z a
e

r n
m Ze
πε

=


 (2)

The electron velocity on the orbital is equal 
to: / .Z a e ZV n m r=   The ring current of  the 
orthoboson 2e– is equal to:

2
32 / 2 / .Z Z Z a ZI eV r en m r= = π π  (3)

Fig. 8. a – orthoboson; b - dependence of  the electric Ee and 
magnetic B2μ fields in relative units along the C axis.
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Let us assume that the correlation between 
the electrons, which make up the orthoboson 
arises from the minimum average distance 
between free electrons in metal melts to the 
minimum size of  “capsules” 0.3–1 nm (rZ = 
0.15–0.5 nm). Then, the magnetic field formed 
by the parallel magnetic moments μe by a pair of  
electrons in the center between them according 
to (1) 3

2 0 2 / ,e Zrµ µ= − µB : varies in the range from 
7 to 0.2 T. The average effective ion charges 
for electron correlations at such distances 
according to formula (2) for the principal 
quantum number nа = 1 are, respectively, Z 
= 0.35-0.1. The physical meaning of  such 
values is that the ions are not constantly in the 
center of  the orthobosonic pair, since they and 
electrons move towards each other. In addition, 
the Coulomb field of  the ions is screened by 
the field of  other, uncorrelated electrons.

It is known from [20] that the radius of  
the orthoboson decreases by a factor of  
three compared to the initial radius at which 
the correlation arises. This is due to the fact 
that electronic oscillations generate additional 
binding energy of  electrons with ions. And since 
the energy of  rotation of  electrons around ions 
and the energy of  oscillations depend on each 
other, then an additional energy connection 
of  electrons with ions arises. In addition, 
the exchange Coulomb attraction between 
electrons in an orthobosonic pair completely 
compensates for their Coulomb repulsion: 
electrons in an orthoboson interact only with 
ions. Because of  this, the orthoboson radii rZ 
decrease threefold and become equal to ~0.05-
0.15 rZ, and the magnetic fields at the center of  
the orthoboson increase, respectively, up to B2μ 
~ (190–7) T.

The ring current of  the orthoboson (2e-) 
also forms the magnetic field Be. In the center: 
Be = μ0IZ/2rZ. We substitute the value of  the 
ring current (3) for nа = 1 in the formula, we 
obtain, 3

0 / ,   ( e / 2m ).e e Z e erµ π= − = µ µB  The 
magnetic field at the center of  the ring current 

is 2π times less than the field created by the 
magnetic moments of  the electrons μe.

Thus, electrons move in an ionized liquid 
in one direction and have a density of  ≥ 1021 
cm-3, a seed magnetic field Bμ0 is generated. The 
saturation magnetic field Bμ and the exchange 
field of  electrons with parallel spins produce 
orthobosons S = 1ћ, each of  which is formed 
from a pair of  correlated electrons. Orthobosons 
create a strong magnetic field B2μ in the liquid. 
A “spontaneous” magnetization of  the liquid 
occurs [34].
4.2. “Capsules”, unknown partICles and 
hIgh-temperature superConduCtIvIty

The ring current of  radius rZ with charge e 
creates electric and magnetic fields on the C axis, 
respectively: Eе = (eс/4πε0)·(rZ

2 + с2)-3/2 and Bе = 
μ0(I·rZ

2/2)·(rZ
2 + с2)-3/2, where I is the ring current 

[35]. The joint solution of  these equations gives 
a potential well on the C axis at a distance / 2Zr  
from the center of  the ring (Fig. 8).

The magnetic field B2μ generated by the 
magnetic moments of  the orthoboson, has a 
maximum value in the center. In this case, the 
magnetic induction vector B2μ is directed against 
the direction of  the magnetic moments of  the 
electrons μe. The magnetic field becomes zero 
on the C axis, at a distance / 2Zc r=  from the 
center of  the ring. The direction of  the field 
changes sign at this point. Further, it coincides 
with the direction of  the magnetic moments. 
The maximum of  the external field is located 
at a distance 3 / 2Zr  from the center of  the 
orthoboson. And its value is five times less than 
the maximum value of  the field in the center. 
In accordance with the values calculated in the 
previous chapter, the maximum values of  external 
magnetic fields will be 40−1.5 T. Further, the 
magnetic field decreases with increasing distance 
c as 4μ0μe/с3 (1), (Fig. 8b). The C-axis distance is 
given in rz units in Fig. 8b.

Orthobosons are attracted to each other 
due to their external magnetic fields. In this 
case, magnetic self-focusing is carried out and 
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an orthoboson “solenoid” is formed with equal 
distances / 2Zr  between the centers of  the 
orthobosons. Since the flux of  positive ions 
inside the orthobosonic “solenoid” are the same 
for all orthobosonic pairs, their diameters will be 
equal to each other (Fig. 9). The orthobosons 
of  the “solenoid” do not form a single Bose-
Einstein condensate, since each orthoboson has 
no constant central positive charge. Positive ions 
which pass inside the orthobosons constantly 
change their location from one orthoboson to 
another, neighboring orthoboson. Therefore, 
there is no directional Coulomb attraction of  
neighboring orthobosons to neighboring ions. 
Unlike transatoms, which have Bose-Einstein 
orthobosonic condensates and have central, 
positively charged atomic transnuclei. Therefore, 
Bose-Einstein condensates of  transatoms are 
combined into one, common condensate. With 
such a combination, a nuclear transmolecule 
is formed, in which transnuclei enter into 
low-energy nuclear reactions. Fig. 10, as an 

example, shows the formation of  the sodium 
transmolecule 11NaM from the transatoms of  
boron 5B

T and carbon 6C
T.

The orthobosonic “solenoid” is the very 
“capsule” that was discussed at the beginning 
of  chapter 3. The number of  orthobosons 
in “capsules” can be different. It depends 
on the state of  a weakly excited liquid, on its 
temperature, on its chemical composition, and 
on the density of  the electron flux.

Although the orthobosons of  the “solenoid” 
do not create a united Bose-Einstein condensate, 
when they join into a “capsule”, they nevertheless 
form a common condensate distributed in 
space. All electrons in the “capsule” have equal 
energies, and the orthobosons have additional 
binding energy due to the exchange interaction, 
but this time due to exchange interaction of  
bosons with each other. This relation makes the 
“capsule” resistant to both external and internal 
influences. “Capsules” will exist as long as there 
is a sufficient amount of  free electrons in the 
condensed matter, which are formed as a result 
of  external influence or due to transmutation 
reactions.

It is obvious that inside the orthobosonic 
“solenoid” magnetic fields multiply increase, 
thus creating conditions for the transformation 
of  atoms into transatoms and triggering low-
energy transmutation reactions. Despite the 
fact that nuclear transmutation reactions take 
place inside the “capsules”, as mentioned above, 
“capsules” are stable objects. Low-energy nuclear 
transmutation reactions are non-radiation 
reactions. Energy is released in these reactions in 
the form of  kinetic energy of  multiply charged 
ions. The scattering positive multiply charged 
ions will pull with them a separate orthoboson 
or the entire orthoboson “solenoid” and can pull 
it out of  the liquid.

It is known that the process of  transmutation 
is accompanied by the emission of  rare, 
unknown particles, which leave “strange” traces 
in photographic emulsions, on thin sections 

Fig. 9. “Capsule” − orthoboson “solenoid”.

Fig. 10. The formation of  sodium transmolecule from boron 
and carbon transatoms.
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of  metals and which, when interacting with a 
substance, change its structure and chemical 
composition. It is the “capsules”, which generate 
in a condensed matter, move inside and outside 
it, are that exact “strange” radiation that is 
recorded in many experiments [6,7,10,36,37]. 
“Capsules” possess strong electric and magnetic 
fields. If  the “capsules” together with the 
interacting transatoms inside them move along 
the surface of  the “detectors”, then they create 
bizarre patterns on them, which are observed in 
experiments.

It was emphasized in [38] that the higher the 
energy density of  the excited matter, the more 
atoms can be involved in the input channel of  
the transmutation reaction. This means that the 
size of  the “capsule” changes, and the higher the 
density of  electrons moving in one direction in 
the liquid, the more orthobosons are formed in it 
and the larger is the linear size of  the orthoboson 
“capsule”.

The “capsule” has strong, symmetrical 
magnetic and electric fields at its ends and it will 
draw in itself, along its axis, positively charged 
ions. The number of  ions drawn in will be as 
much as is necessary to maintain the size of  the 
diameters of  the orthobosons in the “capsule”. 
Moreover, these electromagnetic fields separate 
the energies of  free electrons that surround the 
“capsule” and capture them in orbitals of  large 
radii with different principal quantum numbers 
according to formula (2). After being captured in 
the orbital, electrons will carry out transitions to 
lower electronic levels, as happens in atoms. The 
transitions will be accompanied by the emission 
of  photons. And since electrons rotate on 
orbitals, and additionally oscillate around them, 
the electrons begin to pair into orthobosons and 
join the “capsule”. Consequently, a “capsule” in 
a condensed matter saturated with free electrons 
will stimulate the formation of  orthobosons 
and, thus, will automatically increase its size. 
Formation of  a “capsule” can begin with one 
orthoboson.

The maximum size of  the orthoboson 
“capsule”, in the case of  the passage of  electrons 
through the liquid, can be from the cathode 
to the anode. Orthobosons form continuous, 
unbreakable “filaments” from one electrode 
to another. It is this orthoboson current, in 
the form of  a specific electric discharge that 
was observed in A.V. Vachaev and N.I. Ivanov 
installation (see 2.1) [3]. The orthobosonic 
current has the property of  superconductivity, 
since it is impossible to destroy it due to the 
energy of  the thermal motion of  the atoms of  
the medium. Consequently, high-temperature 
superconductivity can, under certain conditions, 
be realized in weakly excited liquids.

5. CONCLUSION
Numerous experiments on low-energy 
transmutation reactions have shown that 
nuclear reactions occur at low energies in weakly 
excited condensed matter. The properties 
of  transmutation reactions contradict the 
properties of  conventional nuclear reactions. 
This circumstance allows us to assert that, the 
process of  paradigm change in science starts at 
present [21].

The analysis of  the experiments on 
transmutation revealed the conditions under 
which they occur. The main condition is the 
presence of  regions with a strong magnetic 
field in the excited matter, more than 30 T. It 
turned out that atoms pass into another, altered 
state, into transatoms in such fields. Transatoms 
combine into one common transatom, and their 
transnuclei form multinuclear molecules and 
enter into transmutation reactions.

It follows from the proposed model of  the 
emergence of  strong magnetic fields in excited 
liquids, that there must be free electrons and 
free ions in it with a concentration of  ≥ 1021 

сm-3. It is also necessary that all or some of  
the electrons move predominantly in the same 
direction. Unidirectionally moving electrons 
have parallel spins and, accordingly, parallel 
magnetic moments. Parallel magnetic moments 
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of  electrons generate a common seed magnetic 
field. Electrons with parallel spins, due to the 
exchange interaction, create a collective self-
consistent field with a negative potential. Under 
such conditions, correlations arise between pairs 
of  electrons, and they form orthobosons with 
S = 1ћ. Orthobosons, in turn, are attracted to 
each other and create an orthoboson “solenoid” 
− “capsule” with a strong magnetic field. 
Transmutation reactions take place inside such 
“capsules”.

To enhance pairing of  electrons, the excited 
liquid can be placed in an external magnetic field, 
which direction coincides with the direction of  
motion of  electrons [3,12]. It is also helpful to 
create directional vortex flows in the fluid. A 
natural process that increases the density of  
electrons and ions in orthobosonic liquids is 
low-energy reactions, the products of  which, 
due to their ionization losses, generate additional 
free electrons and ions in the matter. The largest 
ionization losses correspond to high-energy 
ions: protons, alpha particles, fragments from 
uranium fission and other multicharged ions. 
This property of  ions can be used to generate 
“capsules”.

It should be remembered that spontaneous 
orthobosonic electron pairing can occur in liquid 
and solid-state, melted-down industrial fuel cells. 
Such pairing will lead to transmutation reactions, 
to additional uncontrolled energy release and, 
possibly, to explosive destruction of  energy 
generators!

It is worth paying attention to the fact that:
- the Coulomb repulsion between electrons, 
in an ordinary atom, is many times greater 
than the interelectron exchange Coulomb 
attraction;
- but already in orthobosones of  transatoms, 
the energy of  exchange attraction between 
two electrons is exactly equal to the energy 
of  Coulomb repulsion between them;
- and, finally, the exchange attraction between 
free electrons completely dominates over 

their electron-electron Coulomb repulsion in 
a spin plasma.
A well-known, useful rule follows from the 

above: If  unequal forces act on an object under 
normal conditions, then there must exist such 
conditions, that when the object is placed into 
them, the ratio of  the forces that act on it will 
not only change, but some of  the forces can 
be significantly suppressed, i.e. the ratio of  the 
forces that act on an object depends on the 
conditions in which it is located.

Due to exchange forces in weakly excited 
condensed matter [39], ordinary liquids turn 
into quantum liquids, and their theoretical and 
experimental studies will make it possible to 
control low-energy nuclear reactions, and not 
just that.

REFERENCES
1. Proceedings of  the 1-26th Russian Conferences 

on Cold Transmutation of  Nuclei of  Chemical 
Elements, 1993-2018. (RCCTNCE).

2. Proceedings of  the 1-23th International Conferences 
on Condensed Matter Nuclear Science (Cold Fusion, 
ICCF).

3. Balakirev VF, Krymsky VV, Bolotov 
BV, Vasilieva NV, Vachaev AV, Ivanov 
NI, Kazbanov VI, Pavlova GA, Solin 
MI, Trofimov VI, Urutskoev LI. 
Vzaimoprevrashcheniya khimicheskikh elementov 
[Mutual transformation of  chemical 
elements]. Ekaterinburg, Urals Branch of  
RAS Publ., 2003, 96 p.

4. Karabut AB., Kucherov YaR., Savvatimova 
IB. Nuclear product ratio for glow discharge in 
deuterium. Phys. Letters A, 1992, 170:265-272.

5. Savvatimova IB, Karabut AB. The products 
of  nuclear reactions recorded at the cathode 
after experiments in a glow discharge in 
deuterium. Poverhnoct' [Surface Investigation: 
X-Ray, Synchrotron and Neutron Techniques], 
1996, 1:63-75-81.

6. Savvatimova IB. Transmutation Effects in the 
Cathode Exposed Glow Discharge. Nuclear 

GENNADY V. MISHINSKY CONDENSED MATTER PHYSICS



317

RENSIT | 2021 | Vol. 13 | No. 3

Phenomena Or Ion Irradiation Results? 
Proc. 7th Int. Conf. on Cold Fusion (ICCF), 
Canada, 1998: 342-350; Reproducibility 
of  Experiments in Glow Discharge and 
Processes Accompanying Deuterium 
ions Bombardment. Proc. 8th ICCF, Italy, 
2000:277-283.

7. Solin MI. Experimental facts of  spontaneous 
appearance of  condensate of  soliton charges 
with the formation of  nuclear fusion 
products in liquid zirconium. Physical Idea in 
Russia, 2001, 1:43-58 (in Russ.).

8. Controlled Nucleosynthesis Breakthroughs 
in Experiment and Theory. Editors 
Adamenko SV, Selleri F, A van der Merwe. 
Series: Fundamental theories in Physics, 
Springer, 2007, v. 156, p. 780. http://
www.springer.com/physics/elementary/
book/978-1-4020-5873-8.

9. Adamenko SV. The concept of  artificially 
initiated collapse of  matter and the main 
results of  the first stage of  its experimental 
implementation. Preprint, 2004, Kiev (in 
Russ.). http://proton-21.com.ua/publ/
Preprint_ru.pdf.

10. Urutskoev LI, Liksonov VI, Tsinoev VG. 
Annales de la Fondation Louis de Broglie (AFLB), 
2002, 27(4):701-726.

11. Kuznetsov VD, Mishinsky GV, Penkov FM, 
Arbuzov VI, Zhemenik VI. Low energy 
transmutation of  atomic nuclei of  chemical 
elements. AFLB, 2003, 28(2):173-214.

12. Krivitsky VA. Paradoksy transmutatsii i razvitie 
Zemli [Paradoxes of  transmutation and the 
development of  the Earth]. Moscow, NITs 
“Academica” Publ., 2016, 238 p.

13. Kladov АF. Cavitation destruction of  matter 
(in Russ.); http://roslo.narod.ru/rao/rao1.
htm.

14. Didyk AYu, Wiśniewski R and Wilczynska-
Kitowska T. The carbon-based structures 
synthesized through nuclear reactions 
in helium at 1.1 kbar pressure under 
irradiation with braking γ-rays of  10 MeV 

threshold energy. Euro. Phys. Lett., 2015, 109: 
P.22001-P.1-22001-P.6.

15. Wiśniewski R, Mishinsky GV, Gulbekian GG, 
Wilczyńska-Kitowska T, Semin VA. Sintez 
khimicheskikh elementov i tverdotelnukh 
struktur pri obluchenii γ-kvantami 
kondensirovannykh gazov [Synthesis of  
chemical elements and solid-state structures 
under irradiation by γ-quanta in condensed 
gases]. International Journal of  Unconventional 
Science (IJUS), 2017, 17-18(5):6-15 (in Russ.). 
http://www.unconv-science.org/.

16. Wisniewski R, Mishinsky GV, Wilczynska-
Kitowska T, Zukowska Z, Rostocki A. 
Graphite-like structures, synthesized from 
gaseous He under high pressure, by braking 
irradiation of  maximum energy of  10 MeV − 
modeling of  the process. Acta Physica Polonica 
B, Proceedings Supplement, 2020, Vol. 13, No 4.

17. Vysotskii VI, Kornilova AA. Nuclear fusion 
and transmutation of  isotopes in biological systems. 
Moscow, Mir Publ., 2003, 304 p.

18. Vysotskii VI, Kornilova AA. Transmutation 
of  stable isotopes and deactivation of  
radioactive waste in growing biological 
systems. Annals of  Nuclear Energy, 2013, 
62:626–633.

19. Kornilova AA, Vysotskii VI. Synthesis and 
transmutation of  stable and radioactive 
isotopes in biological systems. Radioelectronics. 
Nanosystems. Information Technologies (RENSIT), 
2017, 9(1):52-64. DOI: 10.17725/
rensit.2017.09.052, http://en.rensit.ru/.

20. Mishinsky GV. Resonant interference 
exchange interaction. RENSIT, 2019, 
11(3):261-278. DOI: 10.17725/
rensit.2019.11.261.

21. Mishinsky GV. Towards a New Paradigm. 
RENSIT, 2020, 12(3):529-544. DOI: 
10.17725/rensit.2020.12.529.

22. Mishinsky GV. Multinuclear reactions in 
condensed helium. RENSIT, 2017, 9(1):94-
105. DOI: 10.17725/rensit.2017.09.094.

CONDENSED MATTER PHYSICS MAGNETIC FIELDS AND HIGH-TEMPERATURE 
SUPERCONDUCTIVITY IN EXCITED LIQUIDS. UNKNOWN...



318

No. 3 | Vol. 13 | 2021 | RENSIT

23. Fleishmann M, Pons S, Hawkins M. 
Electrochemically induced nuclear fusion 
of  deuterium. J. Electroanal. Chem., 1989, 
26:301-308.

24. Nesvizhevsky VV, Voronin AYu, Lambrecht 
A, Reynaud S, Lychagin EV, Muzychka 
AYu, Strelkov AV. Observation of  quantum 
levitation of  nanoparticles by the method 
of  ultracold neutrons. Crystallography, 2013, 
58(5):730-736 (in Russ.).

25. Arata Y, Zhang YC. Formation of  Condensed 
Metallic Deuterium Lattice and Nuclear 
Fusion. Proc. Jpn. Acad., Ser. B, 2002, 78:57.

26. Filimonenko IS. Demonstratsionnaya 
termoemissionnaya ustanovka dlya yadernogo 
sinteza [Demonstrational therm-emission 
device for nuclear fusion]. Materials 3 Sci. 
Symp. “Perestroyka estestvoznaniya [Restructuring 
of  Natural history]”-92, Volgodonsk, Russia, 
17-19 Apr. 1992 (in Russ.).

27. Smits A, Karssen A. Vorläufige Mitteilung über 
einen Zerfall des Bleiatoms. Naturwissenschaft, 
1925, 13:699; Ein Zerfall des Bleiatoms, Zeit 
Elektrochemie, 1926, 32:577-586.

28. Levi G, Foschi E, Höistad B. Observation 
of  abundant heat production from a 
reactor device and of  isotopic changes 
in the fuel. – http://www.sifferkoll.se/
sifferkoll/wp-content/uploads/2014/10/ 
LuganoReportSubmit.pdf.

29. Parkhomov AG, Alabin KA, Andreev SN, 
Zabavin SN, Sobolev AG,Timerbulatov TR. 
Nickel-hydrogen reactor: heat generation, 
isotopic and elemental composition of  fuel. 
RENSIT, 2017, 9(1):74-93. DOI: 10.17725/
rensit.2017.09.074.

30. Cooper LN. Bound electron pairs in a 
degenerate Fermi gas. Phys.Rev, 1956, 
104:1189.

31. Heisenberg W. Über die Spektra von 
Atomsystemen mit zwei Elektronen. Z. Phys., 
1926, 39(7):499-518.

32. Mishinsky GV. Atom in a strong magnetic 
field. Transformation of  atoms to 
transatoms. RENSIT, 2017, 9(2):147-160. 
DOI: 10.17725/rensit.2017.09.147.

33. Landau LD, Lifshitz EM. Field theory. Moscow, 
Nauka Publ., 1973, 138 p.

34. Kulakov AV, Rumyantsev AA. Spontaneous 
magnetization of  a plasma of  quantum 
origin. JTP, 1988, 58(4):657-662.

35. Druzhkin LA. Field theory problems. Moscow, 
Energy Publ., 1964, 461p.

36. Nesterovich AV, Rodionov BU, Savvatimova 
IB. Formation of  tracks during cold 
transmutation of  atomic nuclei. Proc. of  8th 
RCCTNCE, Moscow, 2001, pp. 211-215.

37. Baranov DS, Baranova OD. Observation 
of  the isomers 212m1Bi at the experiments 
with some bismuth salts aqueous solutions. 
Proc. of  Intern. Conf. on Isomers INIR-2011. Ed. 
JINR E15, 18-2012-15, Dubna, 2012, pp. 
141-159.

38. Mishinsky GV, Kuznetsov VD. Element 
distribution in the products of  low-energy 
transmutation. Nucleosynthesis. AFLB, 
2008, 33(3-4):331-356.

39. Kulakov AV, Orlenko EV, Rumyantsev AA. 
Quantum exchange forces in condensed matter. 
Moscow, Nauka Publ., 1990, 120 p.

GENNADY V. MISHINSKY CONDENSED MATTER PHYSICS


