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Causes of Half-Century Failures in the Thermonuclear Problem. “Hot” nuclear fusion. “Cold” fusion.

The article describes possible fusion reactions of instantly self-disintegrating nuclei of °Li and ®Be. There has
been a preliminary estimate of the efficiency of such reactions for building controllable light nuclei power reactors
considered.

In the early two thousands, EmDrive (R.Shawyer) and Antigravity Engine (V. Leonov) were invented which
operation principles were known neither to the inventors nor to the contemporary science. Studies based on the
methods of the theory of non-linear oscillations found that those devices were flow-through engines wherein jets are
made of ether and the magnetic field acts as a compressor.
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XX. Energy Problem

XX.1. Thermonuclear Problem
This article describes structural diagrams of controllable light nuclei power reactors. At first,
the background, both known and unknown is described.

XX.1.1. Case Study

Thermonuclear problem means the problem of building controlled light nuclei power
reactors. “Scientists” of the world has been carrying out experimental work in this direction for
over sixty years already. However, they have not received yet any real hints at a positive solution
of this problem. There are only physicists’ promises to achieve energy paradise on Earth after
this problem is solved.

Nuclear fusion means nuclear reactions accompanied with expansion in the number of nucleons
in nuclei.

According to the existing classification, there are two types of nuclear fusion conventionally
named “hot” and “cold”.

“Hot” fusion is a nuclear fusion that takes places as a result of high-energy collisions of
original nuclei. This is collision of nuclei with enormous approach velocities. Such collisions
may happen in nuclear plasma wherein all nuclei are moving at high velocities or when
bombarding nuclei in a fixed target with high-speed nuclear fluxes. There are high temperature
nuclei fluxes used in both cases. That is why these reactions are called “thermonuclear”.

“Cold” fusion is a nuclear fusion that takes places without a considerable heating of original
nuclei.

“Hot” fusion is considered a nuclear fusion accompanied with release of immense energy in
“thermonuclear bombs”.

There are no doubts only in that a “thermonuclear” bomb explosion releases enormous
quantity of energy. What is doubtful is that all attempts to develop controllable fusion power
reactor plants lasting over sixty years yield nothing. These efforts had been taken on the basis of
the only understanding of nuclear power reactions available to the physics where reactions
released explosion energy in case with “thermonuclear bombs™.

Therefore, a natural question arises of whether the current understanding of nuclear reactions
in “thermonuclear bombs” is adequate and could there be any alternative understanding of such
reactions?

Physicists are sure that the problem solution pattern they chose can be implemented in
practice. They assure that the problem can be solved because thermonuclear bomb in which such
energy releases from its explosion has been built and tested, and that they understand well which
nuclear fusion reactions release thermonuclear power [1].



However, the TNO research into the thermonuclear problem situation [2] found that
physicists, as long as they neglect magnetic interactions between nuclei, do not understand actual
reactions that release energy in thermonuclear bomb, even though it has been implemented.
There appear to be much accidental and unconscious in the thermonuclear bomb design.

Physicists believe that nuclear collisions between nuclei of heavy hydrogen isotopes, such as
deuterons and tritons, release thermonuclear power in bomb [1]. That is why they seek to solve
the thermonuclear problem by controlling the intensity of those collisions. However, they fail as
experimental arrangements, instead of fusion reactions, implement only reactions that
disintegrate deuterons and tritons into separate nucleons. They cannot understand the causes for
these failures because they neglect magnetic interactions, and plainly keep increasing the cost of
experimental arrangements.

TNO identified the causes for such failures. The point is that nuclear fusion reactions only
happen when nuclei approach each other to distances less than 10 *m. Nevertheless, nuclei have
electrical charges and self-magnetic fields that prevent them from approaching that close. To
surpass an electrical barrier, nuclei should approach each other with energy of at least
0.144MeV. This is easy to calculate, and physicists know it well [1]. However, to surpass a
magnetic barrier that is 300 times stronger than the electrical one nuclei should approach each
other with energy of at least 40MeV. However, nuclear fusion is impossible at such energy
because when distances exceed 10 **m, nuclei disintegrate into separate nucleons, like in
“plasma focus” arrangements.

The thermonuclear problem (the problem concerning development of controlled light nuclear
power reactors) has been studied in vain for over half a century.

This study is based on the quantum interpretation of energy output reactions in a “hydrogen”
bomb. It is customary to assume that primary explosive energy is released in such bomb due to
deuteron and triton fusion reactions.

Recently, there has been a fact reported that makes us doubt in such bomb being
hydrogenous A very important information appeared in the web: “In 1990 German Wave radio
station reported that one of the nuclear tests conducted 40 years ago in the North-West of
Yakutia turned out to be second to none in its power (20-30 Mt instead of estimated 10 kT!). The
explosion was registered by all seismic stations of the world. A reason for such a material
difference still remains unknown. It was supposed, however, that there had been a compact
hydrogen bomb of then unprecedented power tested though such device was developed in the
USSR much later”.

That explosion was called the Vilyuisk explosion after the site. There was a secret research
into the causes of the explosion conducted near the explosion site but that research had no
success.

As of 1950 no hydrogen devices have ever been tested in any part of the world. There was a
standard “nuclear” bomb tested in 1950 at the Vilyuisk explosion site. The power and nature of
the Vilyuisk explosion were indicative of the fact that it was a real thermonuclear explosion
although the “nuclear” bomb itself contained no hydrogen nuclei. And since there are no
compact volumes of heavy hydrogen nuclei required for an explosion of such power encountered
on Earth in normal conditions such explosion has nothing to do with heavy hydrogen nuclei
whatsoever.

What happened during the Vilyuisk explosion? An explosive material in a “hydrogen” bomb
is a combination of solid deuterium and tritium compounds with lithium-6. What is the purpose
of lithium-6 here?

In normal conditions deuterium and tritium reside in gaseous state. In order to make a bomb
compact deuterium and tritium had to be bound into compounds to occupy the minimum volume.
Lithium-6 was found to be the lightest “additive agent” that meets this requirement.



However the Nature assigned lithium a leading part rather than one of an extra player. The
Mendeleev’s table contains neither lithium-5 nor beryllium-8. This means that lithium-5 and
beryllium-8 are instantly disintegrating nuclei. And while the conditions created by a uranium
bomb explosion enable beryllium-8 being fused from lithium-6 the nuclei of beryllium-8
disintegrate at once releasing the adequate energy due to the energy from these nuclei fragments
being dispersed by electric and even more powerful magnetic repulsions.

This is the only scientific explanation of the nature of the Vilyuisk explosion.

In order to make sure that the Vilyuisk explosion energy output unexplainable in terms of the
quantum physics had occurred in the result of beryllium-8 nuclei fusion from lithium-6 nuclei
one should understand how lithium nuclei absent in a uranium bomb could get to the explosion
site.

It is well-known that lithium is encountered on Earth in the form of small, compact ore
aggregates [3]. Could any of such ore aggregates get to the “atom bomb test site by chance? The
answer to this question can only be found in the geological survey records. Since the explosion
site surroundings had been flooded no further field survey was possible.

It follows from the Vilyuisk explosion situation that a thermonuclear explosion can occur
without any deuterons and tritons being involved. Therefore a new question arises: are hydrogen
nuclei being involved in energy release reactions during a “hydrogen” bomb explosion and if
they are what is their share in the explosive energy?

In terms of the thermonuclear problem the answer to this question is extremely important.
Indeed, this problem is being studied based on the quantum concepts according to which a
“hydrogen bomb” explosive energy is released due to deuteron and triton fusion reactions. This
question becomes particularly urgent in view of the fact that the thermonuclear problem has been
studied in vain for over half a century absorbing heavy intellectual efforts and materials
resources.

Researchers into the thermonuclear problem believe that they chose the right way to this
problem resolution. They reason it that they have managed to create and test a “hydrogen” bomb.
Additionally they refer to the fact that using experimental arrangements they have been able to
ensure fulfillment of conditions in which deuteron and triton fusion reactions begin (USA,
Princeton, PLT tokamak, 1978). They believe that such reactions should produce adequate
neutron fluxes. And since such neutron such fluxes had been observed in those tests they
considered the same to be an evidence of deuteron and triton fusion reactions.

A fact exists that makes these arguments of researchers into the thermonuclear problem be
critically reconsidered.

In 1979 there were experimental results of a-particles scattering on nuclear structures
described in lzvestiya AN SSSR (Journal of the Academy of Sciences of the USSR) magazine,
physics-related series, 1979, V. 43, No. 11, pp. 2317-2323 [4]. That experiment reproduced the
famous experiment by E. Rezerford but the results were processed at a higher level. Having
analyzed the results of shadow scattering of a-particles the physicists of the Institute of Nuclear
Physics Academy of Sciences of the USSR (Alma-Ata) obtained experimental evidence of the
fact that nuclei of all chemical elements have quasi-crystalline structures, that nucleon systems
of such nuclei feature a static balance.

It follows therefrom that the smallest indivisible quanta and indeterminacy relations are
not objective laws of the physical world but just abstract computational tricks of quantum
physics.

This made it necessary to clarify reasons for concepts of principal inapplicability of classical
physics techniques in the microworld theory.

The “exploration” showed that physics failed to apply classical physics techniques to the
study of microscopic objects due to two gross mistakes made in the beginning of the past



century. The first one is the improper conclusion of the absence of aether interacting with
microscopic objects. The second one is the rejection of the fact of magnetic interactions among
microscopic objects. These two mistakes appeared to be the original causes for fails in the study
of the thermonuclear problem.

XX.1.2. “Hot” Nuclear Fusion

Physicists sought to create the conditions which would enable nuclear fusion reactions
between deuterium and tritium nuclei at various arrangements. After numerous failed attempts
the experiments were resumed at tokamaks only.

Physicists believe that an energy output in a “hydrogen” bomb is due to collision of
deuterons and tritons leading to fusion of heavier nuclei.

Deuterons and tritons contain one proton each. This is why there is an electric repulsion
between them. The main challenges of the thermonuclear problem of physics are linked with
overwhelming this electrical repulsion. In order to reach the nuclear fusion distances (<10™* m)
between each other these nuclei should have the approach energy of min 0.144 MeV. Such
approach energy is only possible in a very “hot” state of a nuclear matter.

Therefore physicists seek to resolve the problem of developing light nuclear power reactors
by means of high-temperature heating of a nuclear matter while being hopeful that as soon as the
required nuclei approach energy is achieved energy releasing fusion reactions will start.
Moreover, neutron fluxes should occur which is considered to be an effect and evidence of
fusion reactions.

New research has found that neutrons are paramagnetics (they are drawn into the external
magnetic field) while protons are diamagnetics (they are expelled from the external magnetic
field, and the relation between neutron and proton magnetic moments is equal to 3-10 i.e.
neutron magnetic moment is by four orders lower than proton magnetic moment. That is why
deuterons and tritons are diamagnetics and their magnetic properties are fully determined by the
magnetic properties of protons.

Following the explosion of a uranium “fuse” of a “hydrogen” bomb the bonds between
deuterium and tritium and lithium-6 break so deuterons and tritons form plasma wherein they are
moving at great velocities colliding with each other. Vector directions of magnetic moments of
deuterons and tritons in such plasma are disordered, positioned in a chaotic order. However
when pairs of these nuclei is approaching each other the magnetic orientation effect makes
vectors of their magnetic moments be situated along the straight line that passes through these
nuclei. Meanwhile, there is a magnetic repulsion effective between them caused by these nuclei
diamagnetism.

According to calculations made for overwhelming the magnetic repulsion and making these
nuclei approach each other to the nuclear fusion distances (<10™* m) there is approach energy
required which maximum value is 45.5 MeV. This is 300 times greater than the approach energy
required for overwhelming the electrical repulsion between these nuclei. And since such energy
is significantly greater than bonding energy of deuterons and tritons they become disintegrated
before they reach the distance of 10 m.

This is well consistent with the fact that there was a flux of neutrons without any energy
output observed in 1978 in Princeton during experiments conducted on PLT tokamak.

In reactors that utilize external magnetic fields Hex to hold nuclear plasma, self-magnetic
fields of protons appear to be concerted. Early in approach at relatively large distances r between
protons where Hex>H,=yu,r >, i.e. where r>(yu,Hex ')°°, vectors of self-magnetic fields of
protons are positioned along the straight line crossing both protons and have the same directions
opposite to the lines of He. In this case, there is magnetic attraction between protons owing to
which the respective energy is released.



If r<(yup,Hext ')*°, i.e. at the final stage of approaching the distance of 10"'*m, when A,
exceeds Heyi, these vectors become opposite in direction, and magnetic repulsion occurs between
protons which consumes energy to be further maintained.

If magnetic moment vectors of protons are opposite with any r, then the magnetic repulsion
on the path of protons approalahing to 10 "*m would need the energy equal to the work:

10 "'m
App(107*m)=| [Fp(r)dr|=45.5MeV, Fppy=Bopl , Bop=14,582-10"*" “kg-m*.s 2,
e 0]

If magnetic moment vectors of protons are opposite only when r varies from 10 "°m to
10*m or from 10 "m to 10 *m or from 10 ''m to 10*m, then the required work is (45.5-
0.46)MeV=45.04MeV, (45.5-0.005)MeV=45.49MeV, 45.5MeV.

It was mentioned above that protons (and, thus, deuterons and tritons) approach each other
(,un:3-104‘ﬂp«ﬂp) in external magnetic fields Hex With magnetic repulsion between these nuclei if
Hex>H,(r). Hence, generation of external magnetic fields with Hew=H,(r), where r<10'*m,
would remove magnetic barriers in “hot” fusion. However, generating magnetic fields of at least
100 T at real arrangements faces insuperable difficulties [1] while reaching the relation
Hext:Hp(10*14m) needs even more, incomparably powerful magnetic fields.

The final conclusion for the resolution made: the quantum interpretation of energy
output reactions in a “hydrogen” bomb is wrong. Even if hydrogen nuclei are involved in
energy releasing fusion reactions those are reactions which basically cannot be interpreted
in terms of the quantum physics. Most likely, the existing thermonuclear bombs are lithium
rather than hydrogen ones. Using tokomaks in engineering of controlled light nuclear
power reactors is unpromising.

XX.1.3. “Cold” Nuclear Fusion

The elaboration of a microworld theory that makes allowance for existence of aether
exhibiting resistance to motion of microscopic objects; that makes allowance for the magnetic
interactions among microscopic objects and operates structured mathematical models of
microscopic objects made it possible to find the answers for the questions which are unavailable
for the quantum theory.

It was found that high-temperature heating of a nuclear matter is only necessary for
achieving an explosive energy output. There is no high-temperature heating of a nuclear
matter required in engineering of controlled light nuclear power reactors.

In order to build a controlled light nuclei reactor by means of “cold” nuclear fusion it is
required to understand first which nuclei should be fused for this purpose and why. It follows
from Mendeleev’s table that instantly self-disintegrating nuclei are not only among super-heavy
chemical elements but also among light nuclei. These are °Li and ®Be. “Cold” fusion of these
self-disintegrating nuclei is what generates explosive energy in a thermonuclear bomb.

“Cold” fusion includes two stages: neutron and photon stage. Neither the first, nor the second
stage of “cold” fusion stage has electrical berries that would prevent the fusion.

Neutron fusion at the first, neutron stage results in an isotope that is created due to
introduction of an additional neutron. Here is the magnetic “barrier”, as well as in case with
“hot” fusion, but it is much lower. In order to overwhelm it, the energy at which neutron is to
approach the original nucleus should be somewhat higher than 13.65keV. This is three lots lower
than the magnetic “barrier” in “hot” fusion.

Where the required neutrons should come from? At the very least, from “plasma focus”
arrangements.

o



The simplest (theoretically) configuration of such reactor consists in using helium-4 nuclei as
initial “fuel” and includes two stages.

The first stage is helium-5 nucleus neutron fusion. There is no electrical repulsion between
helium-4 nucleus and neutron. In order to overwhelm the magnetic repulsion reach helium-4
nucleus fusion distance such neutron should have energy of min >13.65 keV.

The second stage is fusion of instantly disintegrating lithium-5 nucleus accompanied with
energy output. In order to enable such fusion reaction it is required to know how to control a
neutron life-time

The possibility of neutron fusion of heavier nuclei has been well known in physics. But
transformation of neutrons into protons has been studied by physicists rather superficially. It is a
common belief in physics that the lifetime of neutrons cannot be controlled in practice. However,
it shall not be possible neither to identify energy yielding reactions in a thermonuclear bomb nor
to reveal new ways for fusion of instantly self-disintegrating nuclei of °Li and ®Be unless the
possibilities and specific methods for controlling the lifetime of neutrons are identified.

An adequate understanding of the neutron-to-proton transformation process is crucially
impossible in quantum physics due to the lack of comprehension as to the photon structure. The
photon structure cannot be identified in quantum physics either.

My studies showed that photon is an electron-antielectron dipole [5] and that neutron n shall
be transformed into proton p in the consequence of electron-antielectron dipole & it had collided
with being disintegrated in a highly gradient magnetic field of the neutron into free electron e,
and free antielectron e.*. Due to its diamagnetic nature and “positive” mass electron is exposed to
magnetic repulsion from neutron and evades it. Due to its diamagnetic nature antielectron is
exposed to magnetic repulsion from neutron either but its “negative” mass makes it rush towards
neutron. Neutron is also exposed to magnetic repulsion from antielectron and seeks to evade it
but antielectron is much lighter than neutron. Having caught up with neutron antielectron
becomes bound therewith due to magnetic repulsion and forms proton: n+d—n+e.” +e." —p+e.”.

According to the above understanding of the neutron-to-proton transformation process the
lifetime of free neutron and of neutron contained in a nucleonic magnetic cluster of the proton-
free nucleus depend on the density of the photon flux they are being attacked by. It has not been
proven experimentally. As long as this is not consistent with fundamental quantum postulates my
suggestions as to an experimental check of such a hypothesis have been rejected by physicists
already in eighties of the previous century.

Nevertheless, there are flows of neutrons and photons required for fusion of nuclei of °Li and
®Be occurring in a “hydrogen” bomb following a uranium fuse explosion.

Contemporary physicists do not know that the system of nucleons comprises separate
nucleon magnetic clusters. Magnetic moment vectors of nucleons in each of such clusters are
position on the straight line crossing all nucleons in the cluster. Each nucleon magnetic cluster of
a stable nucleus includes one and only one proton. The presence of proton in the cluster makes
all nucleons therein stable, incapable of transforming into proton. The absence of proton in the
cluster makes all nucleons of the cluster unstable until of one of neutrons transforms into proton.
The neutron-to-proton transformation results from collision of photon - electron-antielectron
dipole - with this neutron. The collision results in the photon disintegration into electron and
antielectron. Antielectron, due to its “negative” mass, rushes after the neutron and merges with it
into proton.

An additional neutron in light nuclei, such as deuterium, tritium, “He, ’Li, forms a new
nucleonic magnetic cluster without proton. Hence, heavy isotopes of light nuclei resulting from
neutron fusion such neutron is unstable. The collision between photon and that neutron results in
neutron-to-proton transformation and the original nucleus transfer to the neighboring cell of
Mendeleev’s table.



There is the scheme for “cold” fusion of °Li and ®Be nuclei.

A thermonuclear bomb consists of the main charge, that is, solid compounds of deuterium
and tritium with °Li, and a U-bomb as an igniter. Uranium explosion generates powerful fluxes
of neutrons, photons, etc., and transforms the main charge into deuterium-tritium-lithium plasma.
“Cold” neutron-photon fusion in this plasma generates nuclei °Li and ®Be that instantly self-
disintegrate releasing enormous energy [2.6,7].

An experimental evidence for this is Vilyuisk explosion of thermodynamic power that
happened by accident during the test of an ordinary nuclear bomb in 1950 [2].
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There are various possible ways of neutron-photon fusion of self-disintegrating nuclei of °Li

and Be from nuclei of light elements:

SLiz+n—'Lis, "Lig+n —°Lis, SLis+d—°Bes+e, .
"Ligtn —3%Lis, BLig+d—®Beste, .
*Hepy+n—>"Hey, *Hep+d—"Lig+e, .

T+n—Hy, *Hi+n—°Hy, *Hi+d—"Hep+e,, *Hep+d— Lis+e, .

T+n—H,, *Hi+d—*Hey+e,”, *He,+n—"He,, 5Hez+d—>5Li3+e+_.

D+n—T, T+n—"*Hy, *Hi+n—"Hy, *Hi+d—°Hey+e, , *Hey+d—’Lig+e, .
D+n—T, T+n—"*Hy, *Hi+d—"He,+e,”, *He,+n—>He,, 5Hez+d—>5Li3+e+'.
D+n—T, T+d—>3Hey+e, , *Hestn—"He,, *Heyrn—>Hey, *Hep+d—"Lis+e, .

These reactions require neutron and photon fluxes to be used. There are no electrical barriers
on the way of these reactions but magnetic ones which hinder the neutron fusion. Since the
magnetic moment vector of neutron is by four orders lesser than the one of proton (ﬂn:3-10'4up)
the neutron fusion is hindered by relatively small magnetic barrier of maximum 13.65 keV.

All these reactions (except for the first two of them) seem to be doubtful in terms of their
efficiency because neither helium nor hydrogen atoms form solid-state compounds in natural
environment. But to ensure that all these reactions take place in a purely gaseous environment of
insufficient density there are dense neutron and photon fluxes required.

Hydrogen atoms in a “hydrogen” bomb are bound in solid-state compounds with lithium. So
the difficulties related with a low density of the “feedstock” are seemingly off. However, there
are specific difficulties here. Firstly, the “lithium” chain of reactions is shorter than others so it
should, at average, trigger quicker than hydrogen chains. This may render the use of solid-state
hydrogen-lithium compounds infeasible and inexpedient. This difficulty can be coped with by
using heavier elements in solid-state compounds instead of lithium, e.g., potassium or
manganese. Secondly, each “hydrogen” chain has intermediate helium atoms which can only
exist in a free state unbound with other atoms and out of solid-state compounds. And this is the
difficulty that seems to be compelling in principle.

XX.2. EmDrive and Other
Magnetic Ethereal
Flow-Through Jet Engines
The invention of flow-through magnetic ethereal jet engines EmDrive and “Antigravity Engine” opens the
potential of ether in a new power engineering development.
°
XX.2.1. Electromagnetic Engines

Without Moving Parts
There can be two kinds of electromagnetic engines developed that would be free of moving macroscopic parts.
One of them is EmDrive wherein magnetron launches a vortex-like whirl that generates ethereal jet thrust. Another
is a capacitor-type photon engine that utilizes “motive force” of photon.

XX.2.1.1. Nature of the “Impossible”



EmDrive Jet Thrust

Jet thrust of the “impossible” electromagnetic engine called EmDrive is created by the magnetic whirl that is
constantly pumping through flows of ambient ether which in their turn are keeping the magnetic whirl stable.

EmDrive was called “impossible” because neither its developers nor the whole global elite of
quantum physics could understand the nature of jet that creates thrust in such engine.

The author of the idea based on which the electromagnetic thrust engine was created is British
aerospace engineer Roger Shawyer. He both formulated the idea of the engine (2001) and
designed its prototypes [9].

In 2009-2010 the Chinese research team from the North Western Politechnical University,
Xian, China assembled EmDrive and measured its thrust. It was 720uN [10]. Following this,
some new measurements were conducted. The first trial run of Shawyer’s engine was performed
in 2014 by NASA in atmospheric conditions. The thrust achieved in the trial run was 30+50uN.
The test repeated in “vacuum” showed the thrust of 100uN. The test of the engine by a
Romanian engineer conducted in May 2015 confirmed its performance once again. In autumn
2015 Martin Tajmar, professor of the Dresden University, again confirmed that performance of
EmDrive.

Thus, the performance check of EmDrive as undoubtedly confirmed. However, the
substantial nature of its jet thrust remains unknown and unclear.

I spent my childhood in a workers settlement surrounded by children who had never seen any foreigners and
perceived the outer world by radio only. Sometimes radio broadcasted foreign speech. Hearing it, my peers
sheepishly giggled.

In the situation with EmDrive, the overwhelming majority of scientists behave similarly, mocking the author of
the EmDrive idea off and charging him with fraud while being unable to understand that they expose defects of their
qualification this way.

Let us begin the story of the nature of jet thrust in EmDrive from explanation of the reasons
why the contemporary physicists fail to understand it.

This misunderstanding originated a great while ago. The same reasons led to the conclusion
of the impossibility to apply, in principle, the methods of classical physics to the microworld
theory and to accept the hypothesis of indivisible quanta of energy that underlies the
contemporary microworld theory.

At first, these reasons led to physicists’ failures to build structural mathematical models of
atoms. All of these models appeared to be completely unsuitable and inadequate: they did not
allow for identifying the properties of atoms and even could not account for the very fact of
stable existence of atoms.

Having been unable to understand the causes of their failures, physicists concluded that the
failures can be explained not by the deficiency of initial data on the basic principles of the
microworld structure but by the fact that the laws of the microworld structure conceptually differ
from those of the microworld structure.

An accidental introduction of the hypothesis of indivisible quanta of energy brought an
unexpected but long-awaited success in the microworld theory. Based on this hypothesis the
microworld theory started rapidly developing bringing exact results.

The situation changed when scientists of the Nuclear Physics Institute of the Academy of
Sciences of USSR (Alma-Ata) obtained experimental results that spoke for the fact that atomic
nuclei of all chemical elements feature quasicrystalline structures [4]. These results imply the
only conclusion: indivisible quanta of energy and indeterminacy principles are not objective
factors of the material world but only abstract computational techniques of the quantum theory.

“Diggings” showed that the original causes of failures to build adequate structural
mathematical models of atoms were the unjustified refusal of the microworld theory to consider
such a material substance as ether with its resistance to motion of microobjects [11], and the
mistaken refusal to consider magnetic interactions between microobjects [12].



Famous Oersted’s experiment, atmospheric vortexes, electrons and electron-like objects of
all levels of matter organization, EmDrive,... are, to some extent, related phenomena. They are
related by nothing but a xak magnetic vortex-like whirl.

In the above list atmospheric vortex alone apparently has a jet. The magnetic vortex-like
whirl in this vortex consists of a central cylindrical tube filled with straight magnetic lines, and a
multitude of spiral magnetic lines coiling around it.

Magnetic field in the central tube is continuously pumping ambient air flows through the
tube at quite a high velocity. Velocities at which ambient air is being pumped through the
magnetic vortex-like whirl are very high. Because of this, the density of ambient air in the flows
being pumped and the energy of the air motion significantly increase. Owing to this, atmospheric
vortex has properties of a flow-though engine with a jet of great power.

Electron, in its structure, resembles an atmospheric vortex as a Lillyputian resembles
Gulliver. The only difference is their scales and compositions. Electron consists of electron-like
ether elements while its structure resembles the structure of atmospheric vortex. It also has a jet.
The jet consists of ether elements. The power of this jet is illustrated by the fact that the Earth is
being “blown over” by “solar wind” flows, that is, electrons, protons, etc., in which electrons are
moving at velocities close to 600km-s™ overwhelming the ether resistance to their motion.

Free electrons, protons and neutrons, as long as they have ethereal jets, are constantly
moving at respective velocities. Electrons, protons and neutrons, strongly bound in compound
objects, are also pumping flows of ambient ether through their magnetic vortex-like whirls. The
ethereal jets in such cases are one of the main if not the main reason for volatility of chemical
substances, Brownian motion, etc.

Ether is the main character in the EmDrive story. So it should be paid a special, personal
attention.

Consideration of ether and magnetic interactions between microobjects allowed for
understanding the structure of a non-excited atom [13] while identification of the photon
structure allowed for understanding the structure and form of stable existence of an excited atom
[5]. It made it possible to understand that atoms have two kinds of electromagnetic radiation:
wave radiation and photon one.

Material carrier of electromagnetic waves is ether. Photon is an electron-antielectron dipole.
Electrons and antielectrons can only exist surrounded by ether. Neither electromagnetic wave,
nor photon can go through a space free of ether without disappearing.

Electromagnetic radiation that reaches the Earth and can be observed by our instruments
speaks for the lack of any “dark” regions in our Universe, which would not penetrate this
radiation. This speaks for the fact that the Universe is quite densely filled with ether.

The contemporary physics often states that the hypothesis of ether existence was “disproved”
in STR, in A. Einstein’s special theory of relativity. Here physicists again turn everything
“upside down”. Did they forget that the ideas of the absence of material ether in nature are not a
result but the basic, fundamental postulate in STR? Did not masses of electrons increase by 2+3
orders when electrons and protons were accelerated at special accelerating arrangements while
masses of protons increased only by 1.5 times? Did not these results disprove the STR’s
statement that m(v)=m(0)(1-v’*c ) *> is valid both for electrons and for protons? Do not
physicists know this all?

Speaking his negative opinion about the question the material ether existence, Einstein did
not advance any quantitative arguments relying on emotional sensations alone [14, page 99].
This significantly delayed the resolution of the problem of ether existence because of Einstein’s
authority.

Having denied ether in physical theories, physicists completely got lost in attempts to explain
that, according to Doppler, super-distant sources of electromagnetic radiation are running away



from us at super-light velocities! They cannot even imagine that “red shifts” of electromagnetic
radiation spectra that hint at super-light, according to Doppler, velocities of divergence of
radiation sources can be in quite an elementary way explained by increase in the density of ether
in the regions where such super-distant sources exist [15].

How is Oersted’s experiment related with EmDrive? Apparently, this is the first phenomenon
where a magnetic whirl occurs which became of interest to physicists in experimental terms. Yet,
nobody spoke of magnetic whirls back then. At that time, the substantial meaning of this
phenomenon was not clear. However, without an adequate understanding of this experiment
results, the nature of thrust in EmDrive would have remained an everlasting mystery in the
quantum physics.

EmDrive. Electromagnetic engine EmDrive is started by magnetron, a device intended for
generation of high-frequency electromagnetic waves. Magnetron radiation creates a magnetic
vortex-like whirl in the EmDrive resonator that pumps flows of ether through thus creating a
thrust.

The statement that this thrust results flows being pumped through the magnetic whirl of ether
is confirmed by the fact that the performance tests of EmDrive conducted by NASA in “vacuum”
showed the presence of thrust. As is know, “vacuum” is created in closed cavities by pumping of
air from such cavities to the maximum possible extent. At present, there have been arrangements
developed to provide a highly rarefied air in such cavities.

It is known that atoms and molecules of protium and deuterium can “penetrate” the walls of
their containments. This happens because protium is a proton-electron dipole in a static
equilibrium [13]. Due to this protium atoms in a molecule of hydrogen become arranged, under
the magnetic orientation effect [16], along the straight line on which both protons and electrons
are located. Cross dimensions of these dimensions and molecules do not exceed two radii of
proton. Rutherford estimated this magnitude to be equal to 2.8-10"°m. Distances between
separate atoms and molecules in the walls of containments significantly exceed the distance
between electron and proton in protium that is equal to the “Bohr radius” of 5.292-10 ''m.

Since ether elements are incomparably smaller in size than electrons and protons, ether can
freely penetrate through any compounds of elementary microobjects. That is why ether cannot be
pumped from closed macroscopic cavities together with air.

o

If one identifies the EmDrive parameters that enable magnetron to launch a self-sustained
magnetic vortex-like whirl in EmDrive so that the whirl remains after the magnetron is off, it
would become possible to develop a “perpetual”, in terms of the human life or, probably, in
terms of the whole mankind, electromagnetic engine of EmDrive type.
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H.H.JIeonos

[IpruuHEI MOTYBEKOBBIX IPOBAJIOB B TepMosaepHONU mpobieme. «opsumit» saepHBId cHHTE3. «XOJI0IHBII
SANCPHBIA CHHTE3.

[IpuBeIeHbl BO3MOKHBIC PEaKIMH CHHTE3a MTHOBEHHO camopacmagaiouruxcs saep "Li u °Be. PaccMorpena
Npe/iBapuTeIbHAsl OLEHKAa PEHTa0eNBHOCTH WCIONBb30BAHUA OSTHX PpEakIHWid A TOCTPOSHHS YIIPaBIIEMBIX
9HEPreTHYECKUX PEaKTOPOB Ha JIETKHX SApax.

B mHauame ABYXTBICSYHBIX T0g0B ObutM m300pereHbl EmDrive (R.Shawyer) u «AHTHrpaBHUTAIIMOHHBIH
neuratens» (B.JIeoHOB), mpuHIUIBI paOOTHl KOTOPHIX HU H300peTaTesisM, HH COBPEMEHHOI Hayke, HE ObUIH
W3BECTHHI. lccienoBaHUs METOJaMH TEOPHH HENWHEHHBIX KoyieOaHW OOHApYXHIH, YTO 3TO — IPOTOYHBIE
JIBUTATENM, B KOTOPBIX PEAKTUBHBIE CTPYH COCTOAT U3 APHPA, & POJIb KOMIIPECCOPA UrPAET MarHUTHOE TOJIE.

°

XX. IIpoGJiembl 3HepreTuku. A
o
XX.1. TepmosinepHasi npodJiema
31ech  paccKas3blBaeTCsi O INPUHLUIMAIBHBIX CXEMaX IOCTPOEHHUS  YIPABISAEMBIX
HHEPreTUUECKUX pEaKkTOpoB Ha Jerkux sapax. CHayaia O MNOpPeabICTOPUH, H3BECTHOH U
HEU3BECTHOM.

XX.1.1. CuTyauMoHHbIH aHAJIN3

[Ton TepMosimepHOil mpoOneMON TMOHUMAeTcs 3ajada IOCTPOEHMS  YIPaBIISEMBIX
HHEPreTUUECKUX PpEaKTOpPOB Ha JIETKUX sApaxX. OKCIEpUMEHTaJbHble paboThl B 3TOM
HAIpPaBJIEHUU BEyTCS MUPOBBIMH «HAYYHBIMU» CHJIaMHU yxke Oosee mectuaecsat jger. OHako,
HUKAKUX pealbHbIX HAMEKOB Ha JIOCTMKEHUE MO3UTHUBHOIO PELICHHUs 3TOW MpoOjIeMbl MOKa He
IMOJIY4YCHO. Ectp TONMBKO O6€HIaHI/I5I (1)I/I?>I/IKOB B JOCTUKCHHUU SHCPIrE€THUYCCKOI0 pass Ha BGMHe, B
pe3ysbTare peleHus 3Toi MpooIeMBbl.

[e]

[Ton sAnepHBIM CHHTE30M IIOHUMAIOTCS  SAEPHBIE  pPEaKLMH, CONPOBOXKAAIOIINECS
YBEJIMYEHUEM KOJIMUYECTBA HYKJIOHOB B SIIPAX.

CornacHo wuMeromieiics KiaccuuKanuu, JJOMYCKAaeTCs CYIIECTBOBAHUE JIBYX THUIIOB
AJIEPHOTO CUHTE34, YCIOBHBIE HA3BaHUSI KOTOPBIX — «TOPSAUMI» U «XOJIOTHBIN».

«['opssuuM» CUUTAETCS SIAEPHBIA CUHTE3, IIPOUCXOMSIINNA B pE3yIbTaTe BBICOKOYHEPTUUHBIX
CTOJIKHOBEHUI HCXOJHBIX siZiep. DTO - CTOJIKHOBEHHs SAEp C OYEHb BBICOKHMH CKOPOCTSIMHU
commkenus. Takue CTOJIKHOBEHMsI MOTYT IPOMCXOIUTh B SIIEPHOM ILIa3Me, BCe Apa B KOTOPOH
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JIBUXKYTCS C OONBIIMMH CKOPOCTSMHU, WIH TPU OOCTpene sAep B HEMOABIKHON MUIICHU
CKOPOCTHBIMU AJIEPHBIMU MOTOKAMH. B oboux BapHaHTax HCIOJIb3YIOTCS
BBICOKOTEMIIEpATYpPHBIE MTOTOKHU siziep. [103TOMY 3TH peakuiuy Ha3Bajlu «TE€PMOSIAEPHBIMI.

«X0JIOAHBIM» Ha3bIBAIOT AJIEPHBIN CHHTE3 0€3 3HAUNTEIBHOTI0 HarpeBa UCXOAHBIX sep.

.

«opsunm» cuMTaeTcss SACPHBIM CHHTE3 C BBIIEJICHHEM OrPOMHOW JSHEPruu B
«TEPMOSIIEPHBIX» OOMOax.

beccriopubiM  siBiisieTcss TOJNBKO (DAaKT BbIAEICHHUS OTPOMHONM DHEPrUM IpPH B3pbIBE
«TepMosiiepHOi» 60MOBI. COMHEHUS BBI3BIBAET TO OOCTOSATEIBCTBO, YTO BCE TOIMBITKA CO3AaHUS
YCTaHOBOK YIPAaBIIIEMbIX TEPMOSICPHBIX YHEPIETUUECKUX PEAKTOPOB, MPpoJoiKatoIuecs 0oee
IIeCTHAECATH JIeT, ObUTH Oe3pe3ylbTaTHBIMH. DTH PabOThl BENMCh HA 0a3e eAMHCTBEHHOTO,
uMmeroierocsi B Gu3nke, IOHUMaHUs PeaklUi sIIEPHOTO CUHTE3a, B PE3yIbTaTe KOTOPBIX UMENO
MECTO BBIICTICHHE YHEPTUU B3PHIBA B «TEPMOSICPHBIX» O0OMOaX.

B cBsi3u ¢ 3THM, BO3HUKAET €CTECTBEHHBIN BOIIPOC — a/IEKBATHO JIU UMEIOIIEECs MOHUMAaHKe
AJIEPHBIX PEAKLMN B «T€PMOSIEPHBIX» 00MOax, HE CYLIECTBYET JIM aJbTEPHATUBHOE MOHUMAHUE
ATUX peaKkuii?

o

Ou3MKH yBEpeHbI, YTO BBIOPAHHAs WMH CXE€Ma pEIIeHHs STOM 3aJaud, MHPaKTHUECKU
peanuzyema. OHU YBEpSIIOT, UTO 3Ta 3ajlaya peajiudyemMa MoToMy, 4To TepMmosiiepHas Oomba, B
KOTOPOM MPOUCXOTUT B3PHIBHOE BBIJEICHHUE ITOW IHEPrHH, IOCTPOCHA U alpoOUpPOBaHa, U YTO
OHM TPEKPaCHO IMOHUMAIOT, B KAKUX pEeaKUusAX SAEPHOTO CHHTE3a MPOMCXOJAUT BbIACICHUE
TepMosIepHO sHepruu [1].

Opnako, uccae0BaHUE CO3/aBIIEHCS B TEPMOSAEPHON Ipobieme, CUTyallud. IPOBEICHHOE
THK [2], oGHapyxuio, 4To (HU3HNKHU, U3-3a 0TKa3a OT yueTa MarHUTHBIX B3aUMOJCUCTBUN MEXKIY
sipaMu, HE TTOHMMAIOT UCTUHHBIX PEAKIMi BBIICICHUS SHEPTHUH B TEPMOSIEpHON OoMOe, XOTh
OHa U peanu3oBaHa. OKa3bIBaeTCs, B NOCTPOCHUN TEPMOSICPHOM GOMOBI MHOIO CIIy4aifHOrO U
HEOCO3HaHHOTO.

OU3MKH CUUTAIOT, YTO TEPMOSEPHAs SHEPTUSI B O0MOe BBIIEISIETCS B Pe3yabTaTe sSAEPHBIX
CTOJIKHOBEHUIN MEXAY s/paMH TSKENbIX H30TONOB BOAOpOJAa — JIEHTPOHOB M TPUTOHOB [1].
[ToaTomMy pemieHUsT TEPMOSACPHON MPOOIEMBI OHM MBITAIOTCS TOOUTHCS MyTEM YIpaBICHUS
MHTEHCUBHOCTBIO 3TUX CTOJKHOBeHUH. Ho 3TO y HUX He moiydaercs, BMECTO peakluil CUHTe3a,
B JKCIIEPUMEHTAJbHBIX YCTAHOBKAX pEANM3YIOTCS TOJBKO pEaklMHM pachana AEUTPOHOB U
TPUTOHOB Ha OTJAENbHbIE HYKJIOHBI. [IpHUMH 3TUX HeyJnad OHM MOHSTH HE B COCTOSIHMM, H3-3a
MpPEeHEOpPEe)KEHUsT MArHUTHBIMH B3aUMOJCUCTBUSMHU, M TYMO MPOJOIKAIOT YBEIHYMBATH
CTOUMOCTbH 3KCIIEPUMEHTAJIbHBIX YCTaHOBOK.

THK BpisiBUNIa NpuUYuHBI 3TUX Heydad. [ledo B TOM, 4YTO peakuuu SAEPHOrO0 CHUHTE3a
MIPOUCXOAT TOJIBKO B pe3yibTare COMMKEHUS Aep A0 PACCTOSIHUM, MEHBIINX 10™m. Ho anpa
0o07afaloT  AIEKTPUYECKUMHU  3apsaMH U COOCTBEHHBIMH  MArHUTHBIMH  TIOJISIMH,
MPEMSITCTBYIONIMMH TakoMy cOmmkeHuto. Jlis mpeoposeHust 3JeKTpUuYeckoro Oapbepa, sjapa
JIOJKHBI CONMMXKAThCsl ¢ dHeprued, He MeHbieid, udem 0,144MbdB. DT10 »nemeHTapHO
MOJICUUTHIBACTCSA, U (U3MKKA ITO Xopomio 3HaT [1]. A BoT marHutHbIA Oapbep B 300 pa3
00JIbIIIE STEKTPUUECKOTO U TPeOyeT, ISl CBOETO MPEOI0ICHHUS, YTOOBI SHEPTHsl CONMKEHUS SAep
ObL1a opsiaka 40M»aB. Ho, nipu Takoii sHepruu cOMMKeHUs, SACPHbIM CHHTE3 HEBO3ZMOXKEH, TaK
KaK IpH PACCTOSHHMSX. MpeBblmamomux Bemmuuuy 10 %M, mpomcxomut pacmax sgep Ha
OTJIebHbIE HYKJIOHBI, KaK B. YCTAHOBKAX «IUIa3MEHHBIN (HOKYCH.

.

PaGotet 1o  TepMosimepHoil  mpobieme  (mpoOrsemMe  MOCTPOEHHUs  YIPaBIIIEMBIX
HHEPTeTUYECKUX PEaKTOPOB Ha JIETKUX Apax) BeAyTcs Oe3pe3ynbTaTHO OoJiee MoTyBeKa.

Otu paboThl BEAYTCS Ha OCHOBE KBAaHTOBOTI'O TMOHHUMAaHHUS PEAKIMil BbIIACIECHUS SHEPTHH B
«BOJOpPONIHOMY» OoMOe. [IpHHSITO cuMTaTh, YTO OCHOBHASI YHEPTHUSI B3PHIBA BBIIEISICTCS B 3TON
O6oMOe B pe3ynbTare peakiiil CHHTe3a MeXY siipaMu IeUTepUst U TPUTHUSL.



HenaBHO cTano u3BECTHO OOCTOATENHCTBO, 3aCTABIIAIONICE YCOMHUTHCS B TOM, YTO 3Ta
O6ombOa siBisieTcs BogopoaHoit. B MHTepHeTe mosiBriiock oueHb BakHas nHpopmarus: «B 1990r
panuocranuus «Hemenkas BoiHa» cooOmmia, yto koraa 40 jer Ha3ajq Ha ceBepo-3amaje
SIKkyTun HavanuCh AIepHbIE UCIBITAHUS, OJTHO U3 HUX 110 MOUIHOCTH OKa3aJIOCh HECPAaBHUMO HHU
¢ kakuMm gpyrum (20-30Mt BMmecto pacuerHbix 10kT!). B3speiB 3apeructpupoBanu Bce
celicMHUYecKre CTaHUMU Mupa. [IpudynHa CTONb CyIIECTBEHHOTO PAacXOKJIEHHs TaK U OCTajlach
HeusBecTHOM. Ilpennonaranu, mnpaBna, YTO MCHBITAIM KOMIIAKTHYKO BOJOPOJHYI0 OOMOy
HEOBIBAJION 1O TEM BpEeMEHaM MOITHOCTH, OJIHaKo, mogobHoe ycTpoiictBo B CCCP pa3zpaborano
ropaszio Mo3xe».

OTOT B3pbIB Ha3Banu BuirolickuMm, 1Mo MMEHUM MecTa. B OKpecTHOCTH MecTa B3phiBa
IIPOBOAMJINCH CEKPETHBIE MCCIENOBAHUS IPUYMH B3pbIBA, HO O3TU MCCIEAOBAaHUSA OCTAJIUCh
0e3pe3yIbTaTHBIMHU.

B 1950r ucneiTanusi «BOJOPOJIHBIX» YCTPOICTB HMIJE B MHpE €llle He MpoBoauiauch. Ha
MmecTe Butoiickoro B3pbiBa, B 1950r, mpoBOAMINCE UCTIBITAHUS OOBIYHOW «aTOMHOIT» OOMOBI.
MomHocTh M XapakTep Buitroiickoro B3pbiBa CBHUIETENIBCTBOBAIM O TOM, 4YTO 3TO OBLI
HACTOALIMN TEpMOSIICPHBIA B3pHIB, XOTS caMa «aToMHas» Oom0a BOJOPOIHBIX SAep HE
cojepkaia. A Tak Kak Ha 3emile, B €CTECTBEHHBIX YCIIOBUSAX, KOMIAKTHbIE OOBEMBI TSXKEIBIX
A71ep BOJOPOJIa, HEOOXOAMMBIE JJIsi B3PbIBA TAKOW MOIIHOCTH, HE BCTPEUAIOTCS, TO STOT B3PHIB
BOOOIIIE HE CBA3aH C TSHKEJIBIMHU BOJOPOIHBIMU IpaMH.

°

Uro mpowmsonuio Bo BpeMsi Bumoiickoro B3psiBa? «B3pbhIBUaTKOW» B «BOIOPOIHOI» Oombe
ABJISIETCSI CMECh TBEPJIbIX COCAUHEHUU JEUTEpPUs U TPUTHUS C JUTUEM-6. 3aueM 371eCh HYKEH
TUTHIA-67

Jleiitepuii 1 TPUTHII B HOPMAJBHBIX YCIOBHUSIX HAXOIATCS B Tra3000pa3HOM COCTOSHUH.
Uto6bl 60MOa Obl1a KOMMIAKTHOW, JEHTepUil M TPUTUH HYXKHO OBUIO CBSI3aTh B COEAMHEHHS,
3aHHMMaloIIe MUHUMANbHBIM 00beM. Hanbosee erkoit «ipuMechioy», yI0BIETBOPSIOIIEH ITOMY
TpeOOBAHUIO, OKA3AJICS JTUTHIA-6.

Opnaxo, Ilpupona oTBena JUTHIO POJNb HE BCIIOMOTaTENbHOIO CTAaTHCTa, a Npembepa. B
tabnuue MeHaeneeBa HET HU JUTHA-5, HU Oepwiusa-8. DTO O3HAYAeT, 4TO JUTHH-5 U
OepHILIHIA-8 SABJIAIOTCS MTHOBEHHO pacnajaromumucs siapamu. U eciam, B yCIOBUSAX, CO3JJaHHBIX
B3PBIBOM YPaHOBOM OOMOBI, U3 IUTUS-O CUHTE3UPYETCSl OepHILTUiA-8, TO siapa OepuiuHs-8 cpazy
K€ pacragaroTCs C BbIIEICHUEM COOTBETCTBYIOLIEH SHEPTUH 3a CUET DHEPIUH Pa3jieTa OCKOJIKOB
ATHUX SJEP, Pa3TOHSAEMBIX JIEKTPUUECKUM U, ellle 00J1€ MOIIHBIM, MArHUTHBIM OTTaJIKHUBAaHUSIMHU.

ITO0 — eIMHCTBEHHOEC HAay4YHOe 00bsICHeHHe NPUPOAbl Buiioiickoro B3pbiBa.

Uto0bl yOeauTbes, 4YTo0 HEOOBSICHUMOE, B paMKa KBAaHTOBOM (DM3WKH, BBIJICJICHUE SHEPTrUU
npu BusioiickoM B3pbIBe MIPOU30IILIO B pe3ysIbTaTe CUHTE3a saep Oepuiuinsa-8 u3 sjuep JuTus-6,
HY>KHO TIOHSTh, KakK S7pa JUTHSI, OTCYTCTBYIOILIME B ypaHOBOM O0OMOE, MOTJIM OKa3aThCsl HA MECTe
IIPOBEJEHMS 3TOTO B3phIBA.

XOopoImio M3BECTHO, YTO JIMTUH BCTpeuaeTcss Ha 3emie B BHAE HEOOJbIINX, KOMITAKTHBIX
pyaHbIX oOpa3oBanuii [3]. Morio Jin 0JJHO U3 TaKUX PYIHBIX 00pa30BaHUM CIy4aiiHO OKa3aThCs
Ha MECTE MCHBITAHUHN «aTOMHOM» O00MOBI? OTBET Ha 3TOT BOIPOC MOXKET HAXOJUTHCS TOJIHKO B
apxuBax Treosioropa3Beqkd. M3-3a 3aTOIUIEHUS OKPECTHOCTEM 3TOrO B3pbIBA HOBBIE
UCCJIETOBaHMSI HA MECTHOCTH CTaJld HEJOCTYITHBIMH.

.

N3 curyanmn ¢ BuiaroWCKUM B3pBIBOM CJHEAYET, 4YTO TEPMOSACPHBIA B3PBIB  MOXET
POUCXOIUTH 0€3 yJacTHs siiep AeiTepus U TpUTHs. B CBSA3M ¢ 3TMM BO3HHKAET HOBBIM BOIPOC:
MPUHUMAIOT JIM Yy4acTHE BOJAOPOJHBIE s/Ipa B PEaKUAX BBIJIEICHUS SHEPTUU BO BpeMs B3pbIBA B
«BOJOPOAHOI» OoMOe, U eclii MPUHUMAIOT, TO KaKylo JIOJI0 OHU BHOCST B SHEPTHUIO B3phIBa?

C ToYKHM 3peHUs TEPMOSIZICPHON MTPOOIEMBI OTBET Ha STOT BOMPOC YpE3BhIUAHO BaykeH. Beb
paboThl TO ATOM MpolyieMe BeAyTCs Ha 0a3e KBAaHTOBBIX MPEICTaBJICHHIA, COTIIACHO KOTOPHIM
SHEpPrusi B3pbIBa B «BOJOPOIHOW» OOMOE BBIIENSETCS 3a CUET peakUui SJEepPHOrO CHUHTE3a C
ydacTtueM sifep aeirepus u Tputus. Oco0yro OCTPOTY 3TOT BOIPOC MPHOOPETAET B CBSI3U C TEM,



4TO0 pabOThI MO TEPMOSJIEPHON MpobdIeMe BeAyTCs BIYCTYIO yke Oojiee MoJyBeKa, MOrJIomas
OTPOMHBIE UHTEJIEKTYaJIbHBIE CUJIBI U MaTepUabHbIE CPEICTBA.

Pa3pabotunku TepmosiepHOi poOIeMbl YBEPEHBI, YTO UJYT MO BEPHOMY IIYTH K PEILICHUIO
9TOi mpobiembl. OHU apPryMEHTUPYIOT 3TO TEeM, YTO CyMeNld W3TOTOBUTh U anpoOupOBaTh
«BOAOPOAHYIO» O0MOY. B KauecTBe JOMOTHUTEIHHON apryMEHTAIlMN OHU CCBUIAIOTCS HA TO, YTO
JTOOUIINCH, HA HKCIIEPUMEHTAIbHBIX YCTAHOBKAX, Pea3allui YCIOBUM, B KOTOPHIX HAUMHAIOTCS
peaxkuuu cuHTe3a Mexy siapamu aenrepus u tputus (CLUIA, IIpuncron, Tokamak IJIT, 1978r).
OHu cuMTalT, YTO B XOJ€ TaKUX PEaKUUNd JOHKHBI BO3HUKATH COOTBETCTBYIOIIHME IMOTOKH
HEHTPOHOB. A Tak KaK TaKue MOTOKH HEUTPOHOB B 3TUX JKCIEPUMEHTAX ObUIM 3a(pUKCUPOBAHBI,
TO OHM IOCYUTAIM HUX BO3HMKHOBEHME JI0Ka3aTEIbCTBOM Hauaja pPeakiUil CHHTe3a MEXIy
BOJIOPOJHBIMU SIIPAMHU.

°

HNmeercss 0qHO OOCTOSATENBCTBO, KOTOPOE 3aCTABISIET KPUTHUECKH IIEPEOCMBICIUTE 3Ty
apryMeHTalrIo pa3paboTYNKOB TEPMOSIEPHON MPOOIEMBI.

B 1979r B xypuane «M3sectus AH CCCP, cepust pusuueckas, 1979, T.43, Nell, ¢.2317-
2323» [4] omyOnuKOBaHBI pe3yabTaThl DKCHEPUMEHTA MO PACCESTHUIO 0-YaCTHUI] Ha SACPHBIX
CTPYKTypax. DTOT 3KCIIEPUMEHT ObLI TOBTOPEHUEM U3BECTHOIO AKcrepuMenTa J.Pesepdopaa,
HO 00paboTKa ero pe3ysibTaToB ObLla cleiaHa Ha Oojee BBHICOKOM ypoBHe. [IpoananmusupoBaB
pe3yNbTaThl AUQPPAKIIMOHHOTO paccessHus o-dactull, pusuku u3 UHctutyta SAnepHoit Ousuku
AH CCCP (Anma-ATta) monyduiM SKCIIEpUMEHTANBHBIE JOKAa3aTeNbCTBA TOTO, YTO siApa BCEX
XUMHUYECKHX JJIEMEHTOB 00Ja/lal0T KBAa3MKPUCTAUNIMYECKUMH CTPYKTYypaMH, 4YTO CHCTEMBbI
HYKJIOHOB 3THUX siiep 00JIaZJal0T CTAaTUYECKUM PaBHOBECUEM.

W3 3TuX pe3ysbTaToB CIEAYET BHIBO/: HAMMEHbIIIHe HeleJJMMble KBAHTHI M COOTHOLICHUSI
HeollpeJe/IeHHOCTel — He 00beKTHBHbIE 3aKOHOMEPHOCTH MaTepuaibHoro Mupa, a Bcero
JHMIIb a0CTPAKTHbIE BHIYHCIUTEIbHbIE IPHeMbl KBAHTOBOM (pU3MKH.

D10 MoTpeOOBaIO BBIACHEHUS MPUUYMH BO3HUKHOBEHHS MPEACTABICHUN O MPUHIIUIIUATHHON
HEBO3MOKHOCTH NPUMEHEHUSI METO/I0B KJIAaCCUUECKON (PM3UKH B TEOPUH MUKPOMHUPA.

°

«Packonku» nokazanu, yTo puU3MKa He cymeJia IPUMEHUTh METO/IbI KJIaCCUYEeCKON (PU3MKHU K
UCCIIEIOBAaHUIO OOBEKTOB MHUKPOMHpA M3-3a JIByX IPyObIX OIIMOOK, JOMYILIEHHBIX B Haydaie
npouuioro Beka. [lepBas — ommOOYHBIN BBIBOJI 00 OTCYTCTBUM 3(Upa, B3aUMOJICHCTBYIOIIETO C
o0BeKTaMu MHKpoOMHUpa. BTopas — oOTka3 OT yuyeTa MarHUTHBIX B3aMMOACHCTBHA MEXIy
00BEKTaMH MUKpOMHpaA. OTHU JIB€ OMIMOKHM SBWINCH MCXOJHBIMM TNpUYMHAMHM HeyJad B
TEPMOsIIEPHOI Ipobiieme.

XX.1.2. “Topsiumii» siiepHbIi CHHTE3

@U3HKHN NBITAIACH CO3/1aTh YCIOBHS IS OCYIIECTBIICHUS PEAKIUI SAEPHOIO CHHTE3a MEXIY
ApaMu ACUTEpUs U TPUTHUS HA pa3iIMYHBbIX ycTaHOBKax. [locie MHOruMX Heynad SKCIEpPUMEHTBI
IIPOJIOJKAIIUCH TOJIBKO HA TOKAMAKaX.

OU3UKK CUYUTAIOT, YTO BBIIEIEHUE SHEPrUM B «BOJOPOIHON» OOMOE MPOUCXOAUT B
pe3ysibTaTe CTOJIKHOBEHUH silep NeHUTepust U TPUTHUS, MPUBOIALIMX K CHHTE3y Oosee TsHKEIbIX
Anep.

Snpa nedTepus W TPUTUSA COAEpXkKAT MO OJHOMY MPOTOHY. M3-3a 3TOro Mexay HHUMH
JEMCTBYET 3JEKTPUYECKOE OTTAJKUBAaHUE. [ J1aBHbIE TPYIHOCTH B TEPMOSIEpPHOM mpolieme
(GU3HKY CBA3BIBAIOT C MPEOJIOJIEHUEM 3TOTO OTTAIKUBAHUS. YTOOBI CONM3UTHCS O PaCCTOSIHUMA
synepHoro cuutesa (<10™*M), 5TH sapa KOMWKHBI 00MaaTh SHEpruei COMDKEHNS HEe MEHbIIEH,
yem 0,144M»5B. Takas sHeprusi cOMmxeHus: BO3MOKHA TOJIBKO B OYEHb «TOPSYEM» COCTOSHUU
AJIEPHOTO BELIECTBA.

[TosToMy npobOnemy co3fgaHus SHEPreTMYECKHMX PpEeakTOpPOB Ha JIETKUX sApax (QU3HMKH
NBITAIOTCA PELIUTh C IOMOINBI BBICOKOTEMIIEPATYpHOIO pa3orpeBa SAEPHOrO BELIECTBA,
HaJIesACh, YTO MPH AOCTHKEHHUM HEOOXOJUMOH 3HEpPruu COJMMDKEHUsS SAep HAYHYTCS PEeakluu
CHUHTE3a C BBIACICHUEM dHEpruu. 1Ipu 3TOM NOIKHBI IOABUTHCS IIOTOKA HEUTPOHOB, ITOSIBIICHUE



KOTOPBIX OHM CUUTAIOT CIEACTBUEM pEAKIMil CHUHTE3a W CBHUJAETEILCTBOM HAJUYMS TaKHUX
peaKIui.

Hogsie uccnenoBanust OOHAPYKHIIU, YTO HEUTPOHBI — TApaMarHeTUKH (OHU BTSTUBAIOTCS BO
BHEIIHEE MarHUTHOE I0JI€), a MPOTOHBl — JTUAMArHeTUKU (OHU BBITAJIKUBAIOTCSI W3 BHEIIHETO
MarHuTHOTO T0JIs1), ¥ YTO OTHOILIEHHE BEJIMYUHBI MATHUTHOT'O MOMEHTA HEUTPOHA [, K BEJTMUYUHE
MarHUTHOIO MOMEHTA IIPOTOHA (i, PABHO 3-10, T.c. BenMUMHA MATHUTHOTO MOMEHTA HEUTpOHA
Ha YeThIpe MOpsJIKa MEHBIIE BEJIMYUHBI MArHUTHOTO MOMEHTa mpoToHa. [losTomy nedTpoHBI U
TPUTOHBI SIBJISIFOTCS JUaMarHeTUKaMd U MX MarHUTHBIE CBOICTBA MOJHOCTBIO OINpPEAEISIOTCS
MarHUTHBIMHU CBOMCTBAMU MTPOTOHOB.

[Tocne B3pbIBa ypaHOBOTO «3amajay B «BOJOPOAHON» OoMOe, CBSI3U MEXIy JeHTepueM U
TPUTHEM C JINTUEM-0, Pa3pBIBAIOTCS, U JICUTPOHBI M TPUTOHBI 0OPA3YIOT IJI1a3My, B KOTOPOM OHU
JIBUXKYTCS C OTPOMHBIMH CKOPOCTSIMH, CTajJKHBasch Mexay cobOoil. HampaBieHuss BEKTOpOB
MarHUTHBIX MOMEHTOB JIEUTPOHOB U TPUTOHOB B ATOM IJIa3ME PACIOJIOKEHBI HEYIOPSAIOUYECHHO,
xaotuyecku. OJTHAKO, BO BpeMsl CONMKEHUS KaKAOW Mapbl 3TUX sIeP, BEKTOPbl UX MAarHUTHBIX
MOMEHTOB, OJlarojaps MAarHUTHOMY OPHCHTAIIMOHHOMY J(QeKTy, pacrojiaratorcs BJIOJb
psIMOM, TpoXojsiiei depe3 3Tu sapa. [Ipu 3ToMm, u3-3a nUaMarHeTusMma 3THUX SIEP, MEKAY
HUMH JIEHCTBYET MarHUTHOE OTTAJIKUBAHUE.

Pacuersl mokazanu, 4TO MAJIS MPEOJIOJICHHUS MAarHUTHOTO OTTAJKWBAHUS M CONMKEHHS ITHX
A1ep 10 pacCTOSHUM SECPHOIO CHHTE3A (510'141\4) HEO0OXoAMMa SHEpPrusi WX COJMKEHUS,
HauOoJbIlas BeIUYUHA KOTOpoi paBHa 45,5M»sB. D10 B 300 pa3 Oosbliie BETUYMHBI SHEPTUU
COMKEeHMsI, TPEOYIOIICHCS I MPEOJOICHHUS JICKTPUUECKOTO OTTAJKUBAHUS MEXIY STUMHU
aapaMu. A Tak Kak 9Ta SHEPrusl 3HAUUTENbHO OOJbIIE YHEPTUH CBS3H SACp NEHTEpUs U TPUTHUS,
TO OHH Pa3pyIIAIOTCS PaHbIIE, YeM COIU3ATCA 110 10

DTO XOpOIIO coryiacyercs ¢ Tem, 4yTo B [IpuHCTOHE BO BpeMs SKCIEPUMEHTOB Ha TOKaMake
[TJIT B 1978r Habntogaics NOTOK HEUTPOHOB, HE COMTPOBOXKAABILIUNCS BbIIEJICHUEM SHEPTUU.

o

B peaktopax, HCMOJB3YIOMMX BHEITHWE MArHUTHBIC TOJSI Hyy Ul yAepKaHUS SIIEPHOM
M1a3Mbl, COOCTBEHHbIE MAarHUTHBIE TOJI MPOTOHOB OKA3bIBAIOTCS COTJIACOBAaHHBIMU. B Hauane
COMMKEHMSI, TIPU OTHOCUTEJHHO OOJBIMUX PACCTOSIHUSAX I MEXIy MPOTOHAMH, MPU KOTOPBIX
HBH>Hp:y,upr*2, T.€. IIpH I’>(yﬂpHBH71)O’5, BEKTOpPBbl COOCTBEHHBIX MAarHUTHBIX TOJIEH MPOTOHOB
pacIoIOKEHbl BJOJL TPSIMOM, MPOXOJAIIeH depe3 00a MPOTOHA, U HMEIOT OJWHAKOBBIC
HaIlpaBJI€HUsl, MPOTHBONOJOXKHbBIE JUHUAM moisi Hy,. B 3ToM ciyuae Mexay mOpoTOHaAMU
JIEWCTBYET MAarHUTHOE MPUTSDKEHUE, 32 CYET KOTOPOTO BBIICNISAETCS COOTBETCTBYIOIIASI SHEPTHSI.

[Ipu r<(yﬂpHBH71)0’5, T.e. Ha KOHEUHOM dTare commkenns 1o 107 *m, korma H,, cranoButcs
Oosbie, yeM Hyy, HampaBICHUS ITHX BEKTOPOB CTAHOBSTCS MPOTHUBOIOJIONKHBIMH, U MEXIY
MPOTOHAMHM BO3HHMKAeT MAarHUTHOE OTTaJKWBaHWE, TpeOyrollee 3aTpaT dSHEPruu Ha €ro
MIPEO0JICHHE.

Ecnu BEKTOphl MArHUTHBIX MOMEHTOB MPOTOHOB MPOTUBOIOJIOKHBI, 110 HAMPABIEHUIO, MPU
T00BIX I, TO Ha MPEOJOJIEHNEe MarHUTHOTO OTTAJKHBAHUS HA MYTH COJIMKEHHUS MPOTOHOB JIO
10 "*m, motpebyeTcst sHeprus, paBHas paGore:

10 *m
App(107"*M)=| [Fpp(r)dr|=45,5M3B, Fpp=opl >, fop=14,582-10 %kr-m"-c 2.
o0

Ecamn BeKTOpbl MATHUTHBIX MOMEHTOB MPOTOHOB MPOTUBOIOJIOKHBI TOJIBKO TPH I' OT 10 %M
1o 107"*m umm ot 10"%m bi o) 10714M, wia ot 107 m 1o 10’]4M, TO HeoOxoaumasi pabora Oymer
paBHa (45,5-0,46)M»>B=45,04M»B, (45,5-0,005)M»B=45,49M»5B, 45,5M»B.

[e]

Beimie ckazaHo, 4YTO, BO BHENIHUX MAarHUTHBIX TONSAX Hy,;, COMDKEHUE MPOTOHOB, a
CJIEIOBAaTEIbHO W JCUTPOHOB W TPUTOHOB (ﬂn=3-104/,¢p«/,¢p), MPOUCXOAUT TPH MarHUTHOM
NPUTSDKEHUN MEXIY 3TUMU sIAPaMHU, €CIU HBH>Hp(r). N3 sToro cienyer, 4To CO3JaHUE BHEIIHUX
MarHuTHBIX Tonedl ¢ Hy=H,(r), rne r<10'*m, Mormo Gbl CHSTH MarHHTHEIC Oapbepbl B
«ropstaem» cuHTeze. OJIHAKO, CO3[laHKEe, B PEAIbHBIX YCTAaHOBKAaX, MarHUTHBIX IOJEH JaxKe B



100Tn BcTpewaeT HempeoaoauMble TpyaHocTd [l], a It JOCTHXKEHUS COOTHOIICHUS
HBH:Hp(10714M) TpeOyroTcs emé 0oJiee CUIbHBIC, Ha HECKOJIBKO MOPSIAKOB, MArHUTHBIC TTOJISL.
0

HToroBplii BRIBOJ MIPOBEICHHON pa300pKU: KBAHTOBOE MOHUMAHHE PeaKI[Hii BblJAeJIeHusl
JHEPrUM B «BOJAOPOAHOW» OoMOe omudouno. Ecau BoaopoaHble sapa Bee-TaKu
NPUHUMAKT y4YacTHe B peaKkUHMAX CHHTe3a ¢ BblJeJleHHeM JHEePruu, TO 3TO - peaKluu,
NMOHUMAHHE KOTOPBIX B KBAHTOBOI (u3MKe NPUHIMNINAIBLHO HeaocTu:kuMO. Cropee Bcero,
CyllecTBYIOIIMe TepMoOsiiepHble 00MObI SIBJISIOTCH He BOJOPOJHBIMHU, a JHMTHEBBLIMM.
Hcnosib30BaHHe TOKAMAKOB IUISl MOCTPOEHUS YNPaBJsEMbIX JHEPreTHYEeCKNUX PeaKTOpoOB
HA JIerKHX siipax fecrnepcneKTUBHO.

XX.1.3. «Xo101HbIi» AIePHBIH CHHTE3

Pa3zpaboTka TeopuM MUKpPOMHpA, YYUTHIBAIOIIEH CYIIECTBOBaHHE 3(Hpa, OKA3bIBAIOIIETO
COIIPOTHBIJIEHUE JBIKEHHIO MHUKPOOOBEKTOB, YUYUTHIBAIOIIEH MarHUTHbBIE B3aUMOACHUCTBUS
MEXJYy MHUKPOOOBEKTAaMH U ONEPUPYIOIIEH CTPYKTYPHBIMH MAaTE€MaTHYECKUMH MOJEISIMHU
00BEKTOB MMKPOMMpA, MO3BOJIMJIA HNOJIYYUTh OTBETHI HA BOIPOCHI, HEJOCTYIHbIE KBAHTOBOM
TEOpUHU.

Oka3anochb, 4TO BBICOKOTEMIIEPATYPHbIH Pa30rpeB siIEPHOr0 BelIeCTBA HEO00X0IUM
TOJILKO /JIsl MOJIy4YeHHsI B3PBIBHOIO BbllesieHUs1 3Hepruu. [lisi co3gpaHusi ynpasiisieMbIX
JHEPreTHYECKUX PEaKTOPOB HA JIETKHX f/IPaX BHICOKOTEMIIEPATYPHBIN Pa30rpes siiePHOI0
BelllecTBa He TpedyeTcs.

.

Jlis mocTpoeHus yNpaBiIsieMOro peakTopa Ha JIETKUX SApax C IOMOIIBIO «XOJOJIHOTO»
AIEPHOTO CUHTE3a, CHAayala HY)XKHO IOHSATh, KaKue sApa Uil 3TOr0 HYXKHO CHUHTE3UPOBATh U
nouemy. M3 Tabmuusl J[.Menaeneesa cieayer, YTo MCHOBEHHO caMOpaciaJaroliuecs sapa ecTh
HE TOJIBKO CpEAM CBEPXTSIKENBIX XHMHUYECKHX DJIEMEHTOB, HO M CPEIU JIETKUX SAEp €CTh
HEYCTOHUMBBIE, MIHOBEHHO caMmopacmajarommecs supa. Jto sapa “Li u ®Be. C momormpio
«XOJIOZIHOTO» CHHTE€3a 3THUX CaMOpaclaJarolluXcs SAep U CO3MAETCS B3PbIBHAS DJHEPrus
TEPMOSIEPHOI OOMOBI.

«XONOTHBIN» AZEPHBI CHHTE3 COCTOUT M3 JIBYyX 3TAINlOB — HEUTPOHHOTO U (hoToHHOTO. HU Ha
NepBOM, HHM Ha BTOPOM JTale «XOJOJHOIO» CHUHTE3a HEeT DJJIEKTPUUECKUX Oaphepos,
IPENATCTBYIOIINX ATOMY CHHTE3Y.

Ha nepBoM, HEUTPOHHOM JTane, B pe3yabTaTe HEUTPOHHOTO CUHTE3a, IPOUCXOIUT CO3/IaHNE
U3 UCXOJHOTO siipa 0ojiee TSHKEIOro M30TOoMNa 3a CYET BHEAPEHHs! JOMOJHUTEIBHOIO HEUTPOHA.
3/1ech MarHuUTHBIA «0apbep» NPUCYTCTBYET, KaK M B «TOpsSYEM» CHUHTE3€, HO 3/]1eChb OH
CyIIeCTBEHHO HIDKe. [ ero mpeo osieHus SHeprus cOMMKEeHUs] HEHTPOHA ¢ UCXOIHBIM SIIPOM
JOJKHa OBITh HECKOJNbKO Oosbine, yeM 13,65kaB. DTo Ha Tpu mopsaka MeHbIE BEIUYHMHBI
MarHuTHOTO «0apbepay B «ropsiueM» CHHTE3E.

Otkyna OpaTtb HeoOXoauWMble HEUTpOHBI? Jla XOTs Obl W3 YCTAaHOBOK «IUIa3MEHHOI'O
dokycay.

0

Camas mpocras (B TEOpETHUECKOM IUIaHE) CXeMa TaKOro pEeakTopa 3aKioyaeTrcs B
HCIIOJIb30BAaHUU Siiep Tenusi-4 B KaueCTBE UCXOJIHOTO «TOIIMBa» U COCTOUT U3 JABYX 3TaIOB.

Ha nepsoM srame mpouCXOAUT HEUMTPOHHBIN CUHTE3 snapa reinus-5. Mexay HEUTPOHOM U
AIpOM Trenus-4 DIIEKTPUYECKOro OTTaJKUBaHUS HeT. [l MpeojosieHuss MarHUTHOTO
OTTAJIKMBAHUS U COMIKEHHS C SAPOM Tenusi-4 10 pacCTOSHHM SJepHOro CHUHTE3a HEHTpOH
JIOJDKEH 00yanaTh sHepruei, >13,65kaB.

Ha BTOpOM »3Tane mnpoucXOOUT CHUHTE3 MIHOBEHHO paclaJarouierocs sapa JUTHS-S C
BBIICJICHUEM DJHEpruu. /[l OCyIlecTBICHMsS OJTOM peakUMHM CHHTE3a HYXKHO Hay4YUThCs
YIPaBIATh BPEMEHEM KU3HU HEUTPOHA.



Bo3MOXHOCTP HEUTPOHHOTO CHHTE3a 0ojee TSDKENbIX siep (U3MKE XOpOIIO H3BECTHA.
Tpancopmanus xe HEHTpoHa B MPOTOH (U3UKOM M3ydeHa JIMIIb MTOBEPXHOCTHO. B Qusuke
CUUTACTCS, YTO YIPABIIATH «BPEMEHEM XKU3HW» HEHUTPOHA IIPAKTUYECKH HEBO3MOKHO. TeMm He
MeHee, 0e3 BBISBIECHUS BO3MOXHOCTEH U KOHKPETHBIX METOJIOB YIPABJICHUS «BPEMEHEM KU3HM»
HEUTPOHOB HE YJACTCA HU BBIIBUTH PEAKLMM SHEPrOBBIICICHUS B TGpMOSI,D;GE)HOfI oombe, HU
BBISIBUTH HOBBIC BOBMOKHOCTH CHHTE3a MTHOBEHHO CaMopaciaiaromuxcs saep "Li u ®Be.

JlocTikeHne aJeKBaTHOTO MOHMMAHHs TpaHChOpMalUKd HEWTpPOHA B MPOTOH B KBAHTOBOM
(Gu3uKke HEBO3MOXHO B IPUHIMIE H3-3a OTCYTCTBHMSI IIOHUMaHHUA CTPYKTYphbl (OTOHA.
BrisiBienue CTpykTypbl (OTOHA B KBAHTOBOM (pr3MKe TakkKe MPUHIUIHAIHLHO HEBO3ZMOXKHO.

Mou uccnenoBanus mokasajiu, 4To (HOTOH SIBJIAETCS IEKTPOH-AHTHIJIEKTPOHHBIM JHUII0JIEM
[5] 1 uTo HEWTpOH N TpaHCHOPMUPYETCS B IPOTOH P B PE3YIbTATE TOTO, YTO CTOJKHYBIIHIACS C
HUM 3JIEKTPOH-aHTUAIIEKTPOHHBIN 1unoib d pacnanaercs, B CHIBHO I'PaIMEHTHOM COOCTBEHHOM
MAarHUTHOM MOJle HelTpoHa, Ha CBOOOIHEIA SIEKTPOH €+ M CBOOOMHBI AHTHAIEKTPOH €.
OnexkTpoH, Omarojapss CBOEMY JAMAaMarHeTU3My M <«IIOJIOKUTEIbHOCTH» CBOEH Macchl,
UCIBITHIBAET MATHUTHOE OTTAJIKMBAHUE OT HEUTPOHA U YXOIUT OT HEUTpOHA. AHTHAJIEKTPOH, U3-
32 CBOEr0 JMAMarHeTU3Ma, TAK)KE€ HCIBITBIBAET MAarHUTHOE OTTAJIKHUBAHHUE OT HEUTPOHA, HO,
Onarojgapss «OTPULATENILHOCTH» MAacChl, ycTpemisiercds K HedTpoHy. HelTpon Takxke
VCIBITBIBAET MAarHUTHOE OTTAJIKMBAHME OT AHTUAJIEKTPOHA U IIBITAETCA YWTH OT HEro, HO
AHTHURJICKTPOH HAMHOrO Jierde HeUTpoHa. JlorHaB HEUTPOH, AHTUAJEKTPOH COCIHMHSETCS C
HEHTPOHOM C TIOMOIIBIO MATHUTHOTO OTTANKHBAaHHS M 00pasyeT HpoToH: N+d—n+e, +e.°
—ptes .

CornacHo NpUBEJEHHOMY IOHMMAHHUIO Ipolecca TpaHCHOpMaLUU HEHTPOHA B IPOTOH,
«BpeMs KM3HU» CBOOOJHOIO HEMTPOHA M HEUTPOHA, COJIEPIKALLErOCs B HYKJIOHHOM MarHUTHOM
Kjactepe sapa 0e3 MPOTOHOB, 3aBUCUT OT IUIOTHOCTH AaTaKylOLIEro MX IMOTOKAa (DOTOHOB.
OKCHEpUMEHTAIIbHO 3TO HE TMOATBEP’KAEHO. Tak Kak 3TO HE corlacyercs ¢ KBaHTOBBIMHU
(byHAaMEHTaIBHBIMU TTOCTYJIATAMH, MOU MPEATIOKEHHS MO HKCIEPUMEHTAIBHON MPOBEPKE ITOU
TUIOTE3bl, PU3UKaMU ObUIM OTBEPTHYTHI €1I€ B BOCBMHIECATHIX TOfaX MPOILIOro BeKa.

Tem He MeHee, mocie B3pblBa YPaHOBOIO 3amana, B «BOAOPOAHOI» OGombOe obOpasyrorcs
MOTOKH HEUTPOHOB U (POTOHOB, HEOOXOAUMBIE /ISl CHHTE3A SIJIEP °Lin ®Be

°

CoBpemeHHbIE (U3MKH HE 3HAIOT, YTO CHCTEMa HYKJIOHOB fJpa COCTOUT M3 OTIENIbHBIX
HYKJIOHHBIX MarHUTHBIX KJIaCTEPOB. B KaKI0M TaKOM KJIaCTEPE BEKTOPHI MAarHUTHBIX MOMEHTOB
HYKJIOHOB, BXOJAIIMX B A3TOT KJIACTEP, PACIIOIOKEHBI HAa MPSIMOW, NMPOXONSAIIECH 4epe3 Bce
HYKJIOHBI 3TOr0 Kjactepa. B KakaoM HYKJIOHHOM MarHMTHOM KjacTepe CTaOWJIBHOTO sJipa
COJIEPKUTCS OJIMH, U TOJBKO OJMH, NPOTOH. IIpucyrcTBHe NpOTOHA B KJIacTepe IENacT BCE
HYKJIOHBI 3TOTO KJacTepa CTaOWJIbHBIMH, HE CIOCOOHBIMH K TpaHc(OopMalu B IPOTOH.
OrcyrcTBHE TpPOTOHA B KJAcTepe [elaeT BCEe HYKJIOHBI KiacTepa HECTaOWIbHBIMHU J10
IIPEBpAIlCHUs] OJHOIO W3 HEUTPOHOB B NpOTOH. IIpeBpaieHue xe HEUTPOHA B IPOTOH
MPOUCXOJUT B PE3yAbTaTe CTOJKHOBEHUS C OSTUM HEHUTpPOHOM (OTOHAa — DIIEKTPOH-
AQHTHUAJIEKTPOHHOTO JAMIIONSA. B pesynbTare 3TOro CTONKHOBEHHMs, (OTOH pacmajaercs Ha
AIIEKTPOH M AHTHUAJIEKTPOH. AHTHAJEKTPOH, Onarojaps «OTPULATENbHOCTH» CBOEH Macchl,
OpocaeTcs 3a HEHTPOHOM U COEAMHSAETCS ¢ HUM B IIPOTOH.

°

B nerkux siapax - B aapax AeuTepus, TpUTHUS, *He, 'Li, momonHuTEBHBI HEUTpoH oOpasyeT
HOBBI HYKJIIOHHBIH MarHMTHbIM kiactep Oe3 mporoHa. CneaoBarenbHO, B YTSKEIEHHBIX
U30TONAX JIETKUX SAEp, NMOJYYMBIIMXCS B pPe3yJbTaTe HEUTPOHHOIO CHHTE3a, DTOT HEUTPOH
HeycToiunB. B pe3ynpraTe CTOJIKHOBEHHS (OTOHA C OTUM HEHTPOHOM, TPOUCXOJIUT
IIPEBPAILICHUE DTOr0 HEWTPOHA B IPOTOH M IIEPEXOJ MCXOMHOIO slpa B COCEIHIOI KIETKY
Tabiuusl MeHneeesa.

I1o 3TOM cXeMe IPOUCXOIUT «XOJIOJHBIN» CUHTE3 SACP °Li u ®Be.



TepmosinepHast 60M0a COCTOMT W3 OCHOBHOTO 3apsiia — TBEPIBIX COCIUHEHUN NEHTepHs u
TpuTHs ¢ °Li, M B3PBIBHOTO 3arana B BUE yPaHOBOI GOMOBI. Y PaHOBBIH B3PhIB CO3AET MOLIHBIC
MOTOKH HEUTPOHOB, (DOTOHOB,... U MPEBpaIIaeT OCHOBHOM 3apsijl B ACUTEPUH -TPUTHIA-ITUTHEBYIO
wia3My. B 31oil mnasme, B pe3ynbpTare «X0JI0AHOI0» HEUTPOH-(OTOHHOIO CUHTE3a BO3HMKAIOT
MIHOBEHHO CaMOPACIIaaiOIIHecs, C BRIICICHHEM OrpOMHOM sHepru, sapa “Li u °Be [2,6,7].

OKCIIEpUMEHTAIBHBIM MOATBEPKICHUEM 3TOTO SIBISAETCS BUITIOMCKNNA, TEPMOJUHAMUYECKON
MOIITHOCTH, B3pBIB, CIYYaliHO MPOU3OLICANINMA, PH HUCHBITAHUNA OOBIYHOM aTOMHOW OOMOBI, B
1950r [2].

°

BO3MO3KHBI pa3HbIe BAPHAHTHI HEATPOH-(DOTOHHOrO CHHTE3a CaMOPACIIANAIONINXCS saep “Be

w1 °Li 3 siytep Gosiee NEerkux IeMeHTOB:

6Li3+n—>7Li3, 7Li3+n —>8Li3, 8Li3+d—>8364+e+-.
"Ligtn —%Lis, Ligtd—°®Beste, .
4H€2+n—>5H62, 5H€2+d—>5Li3+e+_.

T+n—>4H1, 4H1+n—>5H1, 5H1+d—>5H€2+E+-, 5He2+d—>5Li3+e+‘.

T+n—"*Hy, *Hi+d—"Heyte,’, *Heytn—"He,, *Heytd—"Liste, .

D+n—T, T+n—>4H1, 4H1+n—>5H1, 5H1+d—>5H€2+8+-, 5He2+d—>5Li3+e+‘.
D+n—T, T+n—"Hy, *“Hy+d—"Hey+e,", *Hes+n—"He,, *Hep+d—"Liste,".
D+n—T, T+d‘—>3He2+e+', 3He2+n—>4Heg, *Hey+n—°Hey, 5Hez+d—>5Li3+e+'.

Jns peanuzanuy 3THX peakiuii HEOOXOJUMO HCIHOJIB30BaTh HEUTPOHHBIE U (DOTOHHBIE
noTOKH. HuKakux sieKTpuuecKkux OaphepoB Ha MYTH O3TUX peakuuid HeT. EcTh TOIBKO
MarHuTHbIE Oapbepbl, MeEMIAloIIUe HEHTPOHHOMY CHHTE3y. Tak Kak BelWYMHA BEKTOpa
MarHUTHOTO MOMEHTa HEHTPOHA Ha YEThIpE TOPsIKa MEHBIIE BEIMYUHBI BEKTOpAa MarHUTHOTO
MOMEHTa IPOTOHA (/1,123-10'4,11},), TO HEUTPOHHOMY CHHTE3y MEIIaeT OTHOCUTEIBHO HEOONbIIOHN
MarHuTHbIN Oapbep, MaKCUMallbHas BEIMYMH KoToporo paBHa 13,65ksB.

PenTabenpHOCTh BCEX ITHUX pEakiuii, KpOMe MEPBbIX ABYX, KaKETCS COMHUTEIHHOU U3-3a
TOTO, YTO HH TeIMeBBIE, HU BOJOPOIHBIC aTOMBI HE OOpa3yIOT, B €CTECTBEHHBIX YCIOBUSX,
TBEPAOTENbHBIX COCNWHEHUN. A JUIsI TOTO, YTOOBI BCE ATH PEAKIUU MPOUCXOAUIU B UYUCTO
ra3oBoil cpene, oOiajaroniel HEJOCTaTOYHOM IJIOTHOCTHbIO, HEOOXOOUMBI Ype3BBIYAIHO
TUIOTHBIE HEUTPOHHBIE M (JOTOHHBIE TTOTOKH.

Bomoponanbeie aToOMBl B «BOJIOPOJHOI» OOMOE CBsI3aHBI B TBEPAOTEIBHBIX COCIUHEHUAX C
autreM. Bpoge Obl, 3aTpyAHEHHsI C HU3KOH MIIOTHOCTBIO UCXOJHOTO «ChIPhS» 3TUM CHUMAIOTCS.
OpHako, 371ecb UMEIOTCSl CBOU TPYAHOCTH. BO-TIEpPBBIX, «IMTHEBAsH LENOYKa PEaKIUi Kopode
ocTanbHBIX. [loaTOMY «TUTHEBas» IIETIOYKA JOJDKHA, B CPEIHEM, CpadaThiBaTh OBICTpee, 4em
BOJIOPOJIHBIE TIETIOUKH. V3-32 3TOTO HCIIOJIb30BaHHWE TBEPAOTEIHHBIX COCTUHEHUH BOJIOPOJIA C
JUTHEM MOXET OKa3aThCsi Heleneco0Opa3HbIM, HEPEHTAOEIbHBIM. DTO 3aTPyJHEHHE MOXKHO
00OWTH C TMOMOINBIO HWCIIONB30BAaHUS, B TBEPJOTEIBHBIX COSIWHEHHSIX BMECTO JIMTHS Ooliee
TSDKENBIX 3JIeMeHTOB. Hampumep, kamus uian maprafia. Bo-BTOpBIX, B KaXI0H «BOJOPOIHOM
[IETI0YKEe UMEIOTCS IPOMEKYTOUHBIE TEINEBbIE aTOMBI, KOTOPBIE MOTYT CYIIECTBOBATh TOJBKO B
BUJIE CBOOOJHBIX aTOMOB, HE CBSI3aHHBIX C IPYTUMH aTOMaMU U HE BXOSIINX B TBEPAOTEIbHbBIE
COCIMHEHUS. A 3Ta TPYIHOCTh KaXKETCs MPUHIMITAAIBHO HEMPEOI0IUMON.

XX.2. EmDrive u npyrue
MATrHUTO-3(PUPHBIE
MPOTOYHO-PEAKTUBHbIE IBUIATEJIN

Nzo0pereHne NpOTOYHO-PEaKTHBHBIX MarHUTO-3(QUpHBIX aBurarened EmDrive u «AHTHIpaBHTallMOHHOTO
JABUTATCJISA» OTKPBIBACT BO3MOKHOCTHU 3(1)1/1pa B pa3sBUTUU HOBOﬁ OHCPICTUKU.
[ ]
XX.2.1. DneKTpOMArHUTHBIE IBUTATETH
0e3 IBMKYIIUXCSH MAKPOCKONMMYECKHUX JeTaJjiei



Bo3MOXHBI 71Ba BHAA 3JEKTPOMArHUTHBIX [IBUTATElICH, HE COACPKAIMX ABMKYIIUXCS MAaKpPOCKOIMHUYECKHX
peraneil. OnuH u3 HUX — EmDrive ¢ MarHeTpoHHBIM 3aITyCKOM MarHUTHOTO CMEPUETIOOOHOTO BUXPSI, CO3JAOIET0
3¢upHYI0 peakTHUBHyIO TATy. Jpyroii — QOTOHHBIH JBUTaTENh KOHIEHCATOPHOTO BHIA, WCIOJIB3YIONIIHA
«OBIDKYIIYIO CHITY» (DOTOHA.

XX.2.1.1. lIpupoaa peakTUBHOM TSrH

«HEBO3MOKHOI'0» ABUTaTECJIA EmDrive
PeakTtuBHas TAra «HEBO3MOXKHOTOY» QJICKTPOMAruuTHOTO ABUTAaTCJIA EmDrive CO3Ja€TCA MAarHUTHBIM BUXPEM,
HCOPEPBIBHO IMPOKAYMBAIOMIUM YCPE3 cebs1 MOTOKH BHEIIHETO 3(1)Hpa, noaacpikuBaroniye, B CBOKO 0OYCPEb,
CTa0UJILHOCTh 3TOI0 MATrHUTHOTO BUXPsI.

o

«HeB03MOXKHBIMY 3JIEKTPOMAarHUTHBIN aBuratesib EmDrive Ha3Bamu u3-3a TOT0, YTO HU CaMH
pa3paboT4YMKH, HU BCS MUPOBasi KBaHTOBas (PM3UUECKas 3JIMTA, OKA3aJIMCh HECIIOCOOHBI OHSThH
IIPUPOY PEAKTUBHOM CTPYH, CO3/IAIOIIEH TATY B TOM JIBUraTele.

ABTOpOM HJeH, Ha 0a3e KOTOpOH ObUI CO34aH JBUIaTellb Ha 3JIEKTPOMArHUTHOM TATE,
cuuTaeTcs OputaHckuil aBuakocMmuueckuii mrxenep Pomkep Illoitep (Roger Shawyer). On He
TOJBKO cdopmynupoBan uzaewo sroro asurarens (2001r), HO U CKOHCTpYUpOBal
JIEMOHCTPALIMOHHBIE YK3EMIUTSIPHI [9].

B 2009-2010rr B kwuraiickoii mcciemoBarenbckoir rpymme u3 North Western Politechnical
University, Xian, China cobpau csoit EmDrive u npoBenu n3Mepenue BemuuHbl ero Tsaru. OHa
okazasiacb paBHa 720uH [10]. Ilocne sToro mocnenoBan psa HOBBIX u3Mepenuil. IlepBoe
ucneltanue jasuratens llloiiepa Obuto npoBeneno B HACA B atmocdepHbIX ycnoBusx, B 2014r.
B stoM ucnbitanuu Obuia mosyueHa Tsara B 30-50uH. IloBTOpHOE HCHBITaHUE B «BAKyyMe»
nokasano Hamuuue Taru B 100uH. Vcnbitanue nBurarensi, HM3roTOBIEHHOTO PYMBIHCKUM
UH)XEHEpOM, NpoBeeHHoe B Mae 20151, BHOBb NOATBEPAMIIO €ro paboTocrnocoOHOCTh. OceHbIo
2015r, mpodeccop [pesnenckoro yHuBepcutera Maptun Tamkmap emé pa3 MOATBEPIUI
paborocnocobHOCTh ABUratTens EmDrive.

Takum o0pa3omM, npoBepka paborocniocodHocT asurarenss EmDrive nomyuuna GecciopHoe

MMOATBCPKACHUC. O,I[HaKO, npupona €ro peaKTHBHOﬁ TATH OCTAJIaCh HEU3BECTHOM U HEIIOHSTOM.
Moé€ meTcTBO MpouuUIo B pabodueM IMOCeNKe, B OKPYKSHUHU JIETeH, He BHJCBIIMX MHOCTPAHIIEB M MMOTYYaBIINX
3HAHUS O BHEIIHEM MHpPE TOJIBKO MO pajano. MHOraa mo pajauo CIbIIANach HHOCTPAHHAS pedb. YCIbIIaB e€, Mou
CBEPCTHUKH TIIYIOBATO XHUXHKAJIH.
B curyaruu ¢ EmDrive mogaBistomias 4acTh HAy4yHOTO COOOIIECTBA BeAeT ceOs aHAJOTHYHO, OOpYIIHBas
MMOTOKHU HacMellleK Ha aBTopa ujaeu EmDrive, 0OBUHSS €ro B MOIIEHHUYECTBE W HE MOHUMAS TOTO, YTO OOHAXaeT,

TEM caMbIM, e(heKThI CBOCH KBAMH(UKAIUH .
.

Pacckaz o mnpupoae peakTuBHOM Tsru B EmDrive HayHEM ¢ BBIICHEHHS TPUYUH €&
HENOHUMaHHUS COBPEMEHHBIMH (PU3UKaMHU.

HcTOKM 3TOr0 HEMOHMMAHUS 3aJI0)KEHBI OUYEHb JIaBHO. JTHU K€ NPUYMHBI IPUBEIH K BBIBOAY
0 MPUHIMIHUATILHOW HEMPUMEHUMOCTH METOJIOB KJIACCUYECKON (U3UKH B TEOPUU MUKpOMHUpA U
K TPUHATUIO, OCHOBOIIOJIAralolled B COBPEMEHHOM TEOpPUM MHUKPOMHUpA, THUIOTE3bI
CYyILIECTBOBAHUS HEJECINMBIX KBAHTOB SHEPIHH.

CHavana 3TW NPUYUHBI NPUBEITH K TOMY, 4TO (DU3MKM MOTEpHENd HEyJauyd B IOIBITKAX
MIOCTPOEHUsI CTPYKTYPHBIX MaTeMaTH4YECKMX MOJENed aTtomMoB. Bce 3tm Moxmenn okazamuck
COBEPULIECHHO HEMPUTOJAHBIMH, HEAIEKBATHBIMU — OHHM HE NO3BOJIMJIM BBISIBUTH CBOMCTBA aTOMOB;
OHH HE CMOTJIM OOBSCHUTH Jaxke caM (PakT CTaOMIHLHOTO CYIIECTBOBAHUS AaTOMOB.

He cymeB NOHATH NMPUUYUHBI 3TUX HEyad, PU3UKU PEIIMIN, YTO 3T HEYJauu OOBICHAIOTCS
He 1e(UIUTOM HAYaJIbHBIX CBEJACHUNH 00 OCHOBHBIX NMPUHIMIAX YCTPOICTBA MUKPOMHPA, a TEM,
YTO 3aKOHBI YCTPOWCTBA MHUKPOMHpA MNPUHLMIIAAIBHO OTJIMYAIOTCS OT 3aKOHOB YCTpPOMCTBa
MakKkpoMupa.

CrnyualiHOoe BBEJEHUE THUIIOTE3bl CYIIECTBOBAHUS HEIECIMMBIX KBAaHTOB SHEPrHUHU IPUHECIIO
HEOXXHMTAHHBIN, JTOJITOKJIAHHBIN yCrieX B Teopur Mukpomupa. Ha 6a3e 3Toi rumoressl, TeOpus
MHUKPOMHpA CTaia OBICTPO Pa3BUBATHCA, IPUHOCS KOHKPETHBIE PE3yIbTAThI.



Curyauust usmenunach, koraa corpyaauku Mucruryra Anepnoit ®uszuku AH CCCP (Anma-
ATa) MOSyYMJIM SKCIEPUMEHTANIbHBIE PE3YyJIbTAThI, FOBOPALIME O TOM, YTO aTOMHBIE sApa BCEX
CYIIECTBYIOIIUX XUMHUECKUX 3JIEMEHTOB 00J1a/1al0T KBa3UKPUCTAIUIMYECKUMH CTPYKTypamu [4].
N3 3TUX pe3ynbTaToB ciiefyeT Oe3albTepHATUBHBIA BBIBOJ — HEAEIMMbIE KBAHTHI SHEPTUH U
COOTHOILIEHUSI HEONPEJCICHHOCTEH SBISIOTCS HE OOBEKTUBHBIMU (DaKTOpaMH MaTepHaIbHOTO
Mupa, a Bcero jauib a0CTPAaKTHBIMU BBIYMCIUTEIbHBIMU CPEJCTBAMU KBAHTOBOM TEOPHH.

«Packonku» mnokasajiyd, 4TO HMCXOJHBIMH IPUYMHAMHM HEyJad B IOCTPOCHHUM aJEKBAaTHBIX
CTPYKTYPHBIX MaTeMaTH4ECKUX MOJEJel aTOMOB SIBWINCh HEOOOCHOBAaHHBINM OTKa3 OT ydeTa B
TEOPHUH MHUKPOMHpA TaKOH MaTepHallbHOW CyOCTaHIMM, KaKk 3(Up C €ro CONpOTHUBICHHEM
JBIDKCHUIO MUKPOOOBEKTOB [11], M OmmMOOYHBINH OTKa3 OT y4yeTa MarHUTHBIX B3aUMOJCHCTBUI
MeXy 00beKkTaMu MUKpomupa [12].

3HaMEHHUTHI  AIKCMEPUMEHT  JpcTena,  aTMochepHble  CMEpPUYd,  OJJIEKTPOHBI U
3JIEKTPOHONOAO0HbBIE OOBEKTHI BCEX YPOBHEH OpraHU3allid MaTepuH, AIIEKTPOMArHUTHBIN
nsuratens EmDrive,... sIBIAIOTCS, B HEKOTOPOM CMBICIIE, POACTBEHHBIMH SIBJICHUSAMU. 1 pogHUT
UX HE YTO MHOE, KAK MATHUTHBIN cCMepuYeno00HbIi BUXPb.

B mpuBeneHHOM mepeyHe TONBKO arMocepHBIi cMmepu oOnagaer, B SIBHOM BHJE,
pEaKTUBHOM cTpyeil. MarHutHbeli cMepuenoJoOHbIl BHXpb, B 3TOM CMEpYe, COCTOUT U3
LEHTPaJIbHOW LMIUHAPUYECKOW TPYOKM, 3allOJHEHHON MPSMBIMM MAarHUTHBIMU JIMHUSIMHU, U
MHO€ECTBA, HAMATBIBAIOLLIUXCS HA HEE, CHUPAIbHBIX MATHUTHBIX JINHUM.

MaruuTtHoe 1osie B IEHTpaIbHOH TpyOKE HENpPEpbIBHO IPOKAUYMBAET uepe3 3Ty TPyOKy, ¢
JOCTaTOYHO OONBIION CKOPOCTBIO, TOTOKM BHEIIHEro Bo3ayxa. CKOpoCTH MIpOKayKu
aTMOC(epHOTro BO3yXa Yepe3 MarHUTHBIN CMepUYerniof00HbIN BUXPh OUY€Hb BHICOKH. M3-3a 3TO0TO,
IUIOTHOCTh aTMOC(EpHOro BO3[AyXa B IMPOKAYMBAEMBIX IOTOKAX M SHEPTUS €ro JBHKCHUS
3HAUMTENbHO MOBBIIAIOTCA. braromaps sToMy, atmocepHbIi cMepu o0safjaeT CBOWCTBaMU
IIPOTOYHOTO JIBUraTelIsl C PEAKTUBHON CTPYEeH OTPOMHOM MOIIHOCTH.

o

DJEeKTPOH, MO CBOEH CTPYKType, MOXO0XK Ha arMoc(epHbI cMepd Tak ke, Kak JIMIMITYT
noxox Ha ['ymmBepa. Pa3Huiia cocTouT ToJbKO B MX MacmTabax u B coctaBax.  CrabuiibHOE
CYLIECTBOBaHME  DJEKTPOHA  OOBSCHAETCS  MarHUTHBIM  CMEpPYENoJ00HBIM  BUXpPEM,
MPEACTABIISIIONIUM CO0OM CBOEOOpA3HBIM «MATHUTHBIA CKEJIET» JJEKTPOHA. DTOT MAarHUTHBIN
BUXPh [TPOKAYMBAET yepe3 ceOsl MOTOKK BHEUIHETo 3(upa, 3HAUUTEIBHO YIUIOTHSS 3GHUP B ITUX
MOTOKaxX. 3a CYET 3TOro, B JJIEKTPOHE CO3/aeTcsl CUibHas 3(upHas peakTUBHas CTpysd. JTa
upHas CTPys 3acCTaBISET 3JEKTPOHBI JIBUTAThCS, HECMOTPS Ha CONPOTHBIEHHE 3pHUpa HX
JIBUKEeHHI0. O BeIMYUHE TITW 3TOW PEaKTUBHOM CTPYHM MOKHO CYIJUTh IO BETUYMHE CKOPOCTHU
JBUKEHUSI DJIEKTPOHOB B «COJIHEYHOM JJIEKTPOHHOM BeTpe». B moTokax COJIHEYHOro
BJIEKTPOHHOTO BETPA CKOPOCTH JBUKEHUS IIEKTPOHOB JOCTUTAET BETUUYNHBI 600m-c™.

o

CBOOOIHBIE BJIEKTPOHBI, MPOTOHBI U HEWUTPOHBI, Onarojapsi HAIUYUIO Y HUX PEAKTHUBHOU
3pUPHON CTPYH, HAXOIATCS B MOCTOSHHOM JBMXKEHHMHM C COOTBETCTBYIOUIMMU CKOPOCTSIMH.
ONEeKTPOHBI, TPOTOHBI U HEUTPOHBI, CBSI3aHHBIE B COCTaBHBIX OOBEKTAX JKECTKUMHU CBS3AMU,
TaKXe MPOKauMBaAIOT, Yepe3 CBOM MAarHUTHbIE CMEpUYenoJIo0OHbIe BHUXpPHU, MOTOKH BHEIIHErO
s¢upa. Hanmmune s3pupHBIX peakTUBHBIX CTPYH B 3TUX CIIydasx SBJISETCS, €CJIM HE OCHOBHOM, TO
OJTHOW M3 OCHOBHBIX MPUYHH JIETYYECTH XUMHUYECKUX BEUIECTB, OPOYHOBCKOTO JBM)KCHHUIL, . .. .

°

O¢up sBrseTcs rI1aBHBIM NepcoHaxeM B uctopun ¢ EmDrive. [ToaToMy eMy HYXHO yJIenuTh
oco0oe, MepCcoHATbHOE BHUMAHUE.

VY4er 3¢upa U MarHUTHBIX B3aUMOACUCTBUI MEXAY OOBEKTaMH MHKPOMHpPA, MO3BOJIMIN
MOHATh YCTPOMCTBO HEBO3OYX)AeHHOro atoma [13], a BEIIBIEHHWE CTPYKTYyphl (OTOHA —
YCTPOMCTBO U (OPMY CTAOUIIBHOTO CYILIECTBOBAHMS BO30YKJIECHHOTO aToMa [5]. DTO MO3BOIMIO
MOHSTh, YTO aTOMbI 00JaJAI0T ABYMS BUIAMH JIEKTPOMArHUTHOTO U3IyYEHUS — BOJHOBBIM U
(OTOHHBIM.



MarepuanbHbIM HOCUTEJIEM 3JIEKTPOMArHUTHBIX BOJIH sBJsieTcst 2pup. POTOH MpeacTaBiseT
c000i1 3JIeKTPOH-aHTUAJICKTPOHHBIN AUMOJb. CyIeCTBOBaHUE JIEKTPOHOB U aHTHAJIEKTPOHOB
BO3MOYHO TOJIBKO B OKpYXeHHHU dupa. Hu sanexTpomMarauTHas BojaHa, HU (POTOH HE MOTYT, Oe3
MCYE3HOBEHHUS, TPOXOUTH Yepe3 MPOCTPAHCTBO, HE coepxaliee rhup.

DJEKTPOMAarHUTHOE W3IY4YEHUE, JOCTUTaolmee 3eMid, M 3a(pUKCHpPOBaHHOE HAIIUMHU
HAOJI0IaTEIbHBIMU  TIpUOOpamMu, TOBOPUT OO0 OTCYTCTBMM B Hamied BcerneHHOW «TeMHBIX»
oOnacTeld, HE MPOMYCKAIOIIMUX 3TO M3IYy4eHHE. DTO CBUAETEILCTBYET O TOM, uyTO BcenenHas
JAOCTATOYHO MJIOTHO 3aN0JIHEeHa I(pupom.

B coBpemeHHOI (u3MKe HEpPENKO BCTPEUAIOTCS  BBICKAa3bIBaHUS, 4YTO THUIOTE3a
cymecTtBoBaHusi d¢pupa Owpuia «ompoBeprayray B CTO — B ChoneumanebHodt Teopun
OtHocutenbHOCTH A.JWHIITEHHA. 371eCh (U3MKU ONATh NMEPEBOPAUYMBAIOT BCE «C HOT Ha
rojgoBy». Pa3Be oHM 3a0bUIM, YTO MpeACTaBICHHS OO0 OTCYTCTBUM MaTepHalbHOro 3¢dupa B
[Tpupone sBIAIOTCS HE CIEICTBUEM, a OCHOBHBIM, MCcX0AHBIM noctynatoM B CTO? Passe npu
pa3roHe Ha YCKOPHUTENSX JJIEKTPOHOB M MPOTOHOB, MAacChl 3JIEKTPOHOB HE YBEIWYMBAIHUCH Ha
2+3 popsaka, TOrja Kak Macchl IPOTOHOB YyBEIWYMBaJIUCh Bcero B 1,5 pasza? Passe 3tu
pesyibTaThl He ompoBeprator yreepxkaeHue CTO, uro coorsomenne m(v)=m(0)(1-vc?)°°
CHpaBEIINBO KaK JUIsL SJICKTPOHOB, TaK M Ui MPoTOHOB? Heyxenu Gu3MKM HHYETO ATOTO HE
3HAIOT?

Bricka3piBast CBOE HEraTHBHOE MHEHHE IO BOTIPOCY CYIIECTBOBAHHS MAaTEPHAIBHOTO Pupa,
OWHINTEHH HE MPUBOAWI HUKAKUX KOJUYECTBEHHBIX JIOBOJIOB, OMHPAsACh TOJBKO Ha
SMOLMOHAIbHBIE omymeHus [14, ¢.99]. DTo CcuibHO 3aTOPMO3WIO pELIEHHE MPOOJIEMbI
CyllecTBOBaHMs 3(pupa n3-3a aBTOpUTETa DIHIITEHHA.

OrtkazaBmmch OT ydera 3dupa B (PUINUCCKUX TEOPUAX, (PU3UKHA BOOOIIC IMOTEPSITUCH B
MOMBITKAX OOBSICHEHHs] TOro, 4dYTO, coriacHo Jlomaepy, CBepXydaleHHbIE HWCTOYHUKU
AJIEKTPOMATHUTHOTO M3JTy4eHUsl YOEraroT OT Hac CO CBEPXCBETOBBIMU CKOpocTsamu! OHU maxe
HE JI0TaJbIBalOTCS, YTO BEJIWYMHBI «KPAaCHOI0» CMEIIEHHs CIEKTPOB 3JIEKTPOMAarHUTHOIO
U3ITy4eHHs, HAMEKalolllie Ha CBEpXCBETOBbIE, N0 Jlomuepy, CKOpoCcTH pa3z0eraHus UCTOUYHUKOB
U3JIY4YEHUs MOIYyYaloT JIOBOJIBHO 3JEMEHTapHOE OOBSICHEHUE MOBBIIIEHUEM IUIOTHOCTH 3¢hupa B
00JacTsIX CyIIECTBOBaHMSI 3TUX CBEPXYJaJIEHHbIX UCTOYHUKOB [15].

o

Kakoe otHomenue skcriepumenT Opctena umeer k EmDrive? [lo-Buaumomy, 3T0 mepsoe
HKCIEPUMEHTAIbHO 3alMHTEpecoBaBIlee (U3UKOB SIBIEHUE, B KOTOPOM BO3HUKAET MarHUTHBINA
Buxpb. [IpaBaa, Torna u peun He UIO O MarHUTHBIX BUXpAX. Toraa BooOIe coaep:kareabHOe
3Ha4YeHHE 3TOrO SBJIEHUS He ObuIo MOHATO. OJHAKO, 0€3 TOCTUKEHHUS a/leKBaTHOI'O TTOHUMAaHUs
Pe3yJIbTaTOB 3TOTO IKCHEPUMEHTA, pupojaa Taru B EmDrive ocranach Obl B KBaHTOBOM (u3HKe
BEYHO HEJOCTYITHOW TalHOM.

0

EmDrive. DnekrpomarHuTHbBIA aBUrateab EmDrive 3amyckaeTcs MarHeTpOHOM —
npuOopoM [UIsl TeHEepaluu AJIEKTPOMArHUTHBIX BOJH CBEPXBBICOKOW YacTOThl. M3myueHue
MarHeTpoHa co3faéT B pe3oHarope jBurarens EmDrive MarHUTHbBIN cMepuenoo00HbIH BUXPb,
KOTOpBIH MpOKaunBaeT yepe3 ce0s MOoToku 3dupa, co3aBasi peakKTUBHYIO TATY.

To, uTo 3Ta TiAra cozgaércs MOTOKAMU MPOKAUYMBAEMOIO Y€pe3 MAarHUTHBIA BUXPH 3¢upa,
cinenyetr u3 toro, yto HACA, mpu ampobaruu padorocrnocoOHoctd EmDrive B «Bakyyme»,
MOATBEPANIIO HANIM4KE TATH. Kak U3BECTHO, «BaKyyM» CO3/1a€TCsl B 3aMKHYTBIX IOJIOCTAX ITyTEM
MaKCHMaJbHO BO3MOYKHOW OTKAYKH M3 ATHX IMOJIOCTEH Bo3ayxa. B Hacrosiiee Bpemsi CO3/1aHbI
YCTaHOBKH, CO3AIOIINE OUYEHb BBICOKYIO CTENEHb Pa3peKEHHOCTH BO3/1yXa B TAKUX IOJIOCTSX.

W3BecTHO, YTO aTOMBI M MOJIEKYJIbI IPOTUS U JACUTEPHs CIIOCOOHBI «IIPOCAUYMUBATHCS)» Uepes3
CTCHKH COAEPXKAIIMX UX 00bEMOB. DTO MPOUCXOIUT MOTOMY, YTO aTOM HPOTHUS NPEICTABIISET
co00l MPOTOH-3JIEKTPOHHBIA JUIOJb, OOJamaroNuii cTaTudeckuM paBHoBecueM [13]. M3-3a
3TOr0, aTOMbl MPOTUS B MOJIEKYyJe BOJOpPOJA BBICTPAUBAIOTCS, Ojaromaps MarHUTHOMY
opueHTanMoHHOMY 3 dekty [16], BAOIb TPsAMOI, Ha KOTOPOW pacmojiaratoTCs W MPOTOHBI, U
eKTpoHbl. [lomepeunsle pa3Mepbl 3TUX aTOMOB M MOJIEKYJ HE IPEBBIIIAIOT YIBOEHHOTO



panuyca mpoToHa. DTa BeIMUMHA, coTiacHo oueHke Pesepdopna, pasHa 2,8: 10 °m. Paccrosuns
K€ MEXAYy OTICIbHBIMU aTOMaMH M MOJEKYJaMH B CTEHKaX OOBEMOB 3HAUUTENILHO OOJIbIlIe
paccTosiHUSL MEXIy DSJEKTPOHOM M IMPOTOHOM B aroMe NIpoTHs, paBHOM «bopoBckoMy
panuycy» B 5,292- 10 m.

Tak xak pa3mMepsl 2JIEMEHTOB 3(pHpa Ha HECKOJIBKO MOPSIKOB MEHBILIE pa3MEPOB AIIEKTPOHOB
U INPOTOHOB, TO 3(up 001agaeT CIOCOOHOCTHIO OECHPENSITCTBEHHOIO IMPOXOXKAEHHUS dYepe3
Jr00bIe COETUHEHUS U3 JIEMEHTAPHBIX 00bEKTOB MUKPOMHUPA.

®

Ecnu ynacrcst oOHapykuTh mapamerpbl nBurarens EmDrive, nomyckaromme 3armyck
MaraeTpoHoM B EmDrive camonoanep:KiBaroIerocss MArHUTHOTO CMEPYenog00HOro BUXpsl, HE
MCYE3alOIIEr0 II0CJAE€ OTKJIIOYEHHS MarHeTpoHa, TO TMOSABATCA BO3MOYKHOCTHU —CO3JIaHUS
«BEYHOI'O», C TOUKH 3PEHMS JUIUTEIBbHOCTH KU3HHU YelIOBEeKa, 4, MOKET ObITh, U BCEr0 3€MHOI'O
4eJI0BEYECTBA, JICKTPOMAarHUTHOTO JBHraTess Tuna EmDrive.



