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The contemporary physics believes that proton is, alongside with electron, an elementary microobject, while
neutron is a composite proton-electron microobject. It believes that neutron is an unstable object capable of
spontaneously disintegrating into proton and electron. At the same time, it believes that neutron is not a simple
symbiosis of proton and electron.

The hypothesis of neutrino existence is wrong.

The article reports that the contemporary physical information on the material world parameters called “world
constants” is incomplete or false. There are proposed some methods for studying the possibilities for building of a
macroscopic ethereal “perpetual” engine.
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XVI. Neutron-to-Proton Transformation.
The Hypothesis of Neutrino Existence

The contemporary physics believes, that neutron is an unstable object capable of
spontaneously disintegrating into proton and electron.

XVI.1. Historical Aspect

Transformation of neutron into proton was discovered when it was found experimentally that
two tracks “ticking” apart from the same point are traces of proton and electron.

The fact that tracks of electron and proton fly apart from the same point is, undoubtedly, the
consequence of neutron transformation into proton. It cannot be explained otherwise.

Since proton mass m, is less than neutron mass m, for a value close to electron mass m.
physicists thought that they had discovered traces of neutron disintegration into proton and
electron.

When a variety of such tracks has been observed it appeared that “checkmarks” of these
tracks are not identical. They differed in divergence angle as well as in other characteristics. The
quantitative analysis showed that the energy conservation law is violated in this phenomenon
based on the information observed. However, the energy conservation law was never violated in
analyses of various phenomena. It means that there are two logical possibilities to account for
causes of inadequacy of the information observed. According to the first version, neutron
transformation into proton is not a result of neutron disintegration. According to the second
version, the observed information does not completely reflect what is happening in case of

disintegration transformation.

The negligence in analysis of Michelson’s experiment results led to refusal to consider ether resistance to
motion of microobjects in the microworld theory and to principal impossibility of analyzing non-disintegration
version of neutron transformation into proton in quantum physics. That is why quantum physics had to deal with
disintegration version of this phenomenon only.

In 1931 V. Pauli stated a hypothesis for existence of neutrino, i.e. electrically neutral particle
with infinitesimal mass, consideration of which would allow elaborating an interpretation of
neutron-to-proton transformation in line with the energy conservation law.

The neutrino hypothesis seemingly allowed gaining an adequate understanding of neutron
transformation into proton. The neutrino hypothesis turned out to be quite useful in estimation of
phenomena when neutrino had a secondary, auxiliary role of a “speechless dummy”. But the
hour has struck for neutrino to enter the arena in the lead so the situation has changed sharply.

According to quantum concepts, neutrino is to the large extent similar to photon: it is
electrically neutral and is in constant motion. Unlike photon, neutrino features nearly fantastic
permeability: it is capable of crossing the whole Earth easily without being lost in it. If it was
possible to learn to control neutrino emission and fixation processes then it would become
possible to develop information systems unprecedented in their efficiency (extra-long-range
communication, neutrino telescopy, etc.).



There were attempts made in the course of initial experiments to catch solar neutrino using a
set of instruments arranged in underground mines. Instruments recorded something but it was
impossible to credibly figure out what exactly. Attempts to use sets of instruments arranged in
ocean deeps failed either. Currently there is another, joint Russian and American project in
progress wherein a part of reserved Baikal is filled with Russian instrumentation system.

All these non-effective experiments have been conducted for over than half a century
already. Is not it time to analyze the situation? Experimental skills of physicists are time-proved
and raise no questions. But is everything well with a theoretical support?

XV1.2. Metodological Aspect

Presently, there are three generations of experimental arrangements. They differ mainly in
the method for obtaining information on behavior of objects under analysis.

In the age of science formation such information was obtained by means of direct visual
observation. When knowledge development by means of direct visual observation started to fail,
means for obtaining extended information using auxiliary observation instruments appeared
(such as telescopes, microscopes, etc.). When capabilities of instrumentally extended observation
were exhausted new modern observation arrangements appeared to output information on results
of interaction between the objects under analysis and other objects (Wilson chamber, bubble
chambers etc.).

Instead of motion patterns of microobjects Wilson chambers and bubble chambers display
tracks, that is, dimensional traces of interactions between moving microobjects and media the
chambers contained. Such tracks are left behind only by electrically charged microscopic
objects. Such objects as neutrons which lack electrical charges leave no tracks in their wake.
That is why information on behavior and properties of microobjects obtained using experimental
arrangements is essentially incomplete.

In conditions of essential incompleteness of experimental data the requirements as to
theoretical analysis are increased beyond measure. It is appeared that the physicists do not
understand it. Already analyzing Michelson’s experiment results they afforded an inadmissible,
unprofessional negligence. As a result of such negligence the conclusion of non-existence of
ether that could interact with microscopic objects was made.

Experimental skills of physicists are time-proved and raise no questions. But is everything
well with a theoretical support?

Presently, such questions are considered to be inappropriate or dangerous just like in the
famous fairytale by H.C. Andersen. For such questions people were often deprived of life like G.
Bruno or exiled like N. Kopernik. It is widely believed in the contemporary society that the
world scientific community cannot be mistaken. Apparently, it is a result of break-out of a
peculiar kind of amnesia. Indeed, it is well-known that it is not the world scientific community
which makes discoveries but individuals. The world community only develops the discoveries.
Millions of people observed apples falling but only I. Newton questioned why and discovered
the law of gravitation. Parental features are being constantly reproduced in people but only an
ordinary churchman G. Mendel wondered why it happens and his studies gave birth to genetics.

So what is the reason for semicentennial failures of neutrino experiments? Maybe the matter
is that the quantum theory interpretation of reactions of neutron transformation into proton is
wrong? Is it possible that the quantum theory can make mistakes in its concepts of the material
World structure? It emerged that this seditious question has experimental answers.

Here is one of them. In 1979 there were results of the experiment on nuclear scattering of a-
particles published in magazine lzvestiya AN, USSR, physical science series, 1979, v.43, No. 11,
pp. 2317-2323 [1]. That experiment conceptually reproduced the famous experiment by E.
Rutherford but its results were processed at a much higher level [2]. Having analyzed the results



of diffraction scattering of a-particles the scientists of the Institute of Nuclear Physics of the
Academy of Sciences of the USSR (Alma-Ata) obtained experimental evidences of the fact that
nuclei of all chemical elements have quasi-crystal structures and that nucleon systems of these
nuclei feature a stable static equilibrium.

An extremely important conclusion follows from the above experiment results: the smallest
indivisible quanta and indeterminacy principles are not objective regularities of the material
World as assumed by the quantum physics but simply its abstract computational techniques.

The quantum physics “did not notice” those findings, which at first sight is very surprising.
But only at first sight. At about the same time a famous broadcaster of one of the central Russian
TV channels A.B. Gurnov reported in one of his programs that while processing letters from TV
viewers he found an undeclared decision of the Presidium of the Academy of Sciences of the
USSR prohibiting any criticism with respect to the quantum theory. What is surprising in such
situation is not the fact that quantum physics “did not notice” the findings of the scientists of the
Institute of Nuclear Physics of the Academy of Sciences of the USSR (Alma-Ata) but the fact
that the findings were actually published. This can only be explained by the presence of a
corresponding member of the Academy of Sciences of the USSR in the team of contributors,
who permitted to publish the findings in academy publications without any preliminary expert
review.

XV1.3. Situation Analysis

So, the quantum theory is mistaken in conceptual questions concerning the material World
structure. It means that it may be mistaken in interpretation of reactions of neutron
transformation into proton. Can neutron disintegrate into proton and electron, as it is assumed in
the quantum physics?

In order to understand whether neutron can disintegrate into proton and electron it is needed
to understand the structure of electron, neutron and proton. It became possible using rich
information collected in experiments on collision of high-energy microobjects accelerated to
extremely high velocities at special arrangements.

It emerged that electron consists of ether elements and has a structure similar to an
atmospheric vortex structure. It reminds a straight, long and thin solenoid in operation (Fig. 1).
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Fig. 1. Electron

It appeared that neutron also has ethereal structure similar to vortex structure but significantly
different than electron structure: neutron vortex axial channel is ringed and self-closed while
spiral ethereal jets are coiled around the ring (Fig. 2).
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Fig. 2 Neutron

In order to understand the structure of proton it was necessary to identify the same of photon.
The studies showed that photon is an electron-antielectron dipole. Antielectron is a microobject
with a “negative” mass equal to m., “positive” electrical unit charge (+e) and, like electron,
diamagnetic.



It merged that proton is a composite, neutron-antielectron object wherein neutron and
antielectron are bound by means of magnetic repulsion. This object structure is rather unusual:
antielectron is arranged within neutron “ring” along the symmetry axis of neutron in such a way
that neutron and antielectron centers of masses coincide with each other (Fig. 3).

,ﬁ

Fig. 3
Proton (neutron-antielectron system)

XV1.4. Problem Solution

The identification of photon structure by TNO due to Dirac’s discovery of electrons with
“negative” mass allowed finding another scenario of neutron-to-proton transformation.
According to that scenario, neutron transforms into proton after collision with photon. At such
collision, photon disintegrates into free electron and antielectron. Due to its diamagnetism,
electron escapes neutron while antielectron, due to its diamagnetism and “negative” mass catches
up with neutron and unites with it into proton in a natural way by means of magnetic interaction
between them (fig. 3).

In this picture proton is a result of fusion reaction rather than of disintegration reaction.
There is no place in this picture for such a phantom object as “neutrino”.

Neutron n is transformed into proton p after collision with electron-antielectron dipole @
which is then disintegrated in a highly gradient self-magnetic field into free electron e, and free
antielectron e.*. Due to its magnetism and its “positive” mass electron is exposed to magnetic
repulsion from neutron and goes away from it. Due to its diamagnetism, antielectron is also
exposed to magnetic repulsion from neutron but due to its “negative” mass rushes towards
neutron. Neutron is also exposed to magnetic repulsion from antielectron and tries to get away
from it but antielectron is much lighter than neutron. Having caught up with neutron, antielectron
IS bound with neutron by means of magnetic repulsion and forms proton:

n+d—n+e, +e" —p+e, .
XVI1.5. Additional Comment
The observed collision of two protons accelerated at powerful arrangements resulted in
disintegration of one of protons. Physicists described the results of that collision as follows:
p+p—>p+n+7r+,
where 7" is quantum character called pi-meson. In fact, this reaction should be written as follows:
p+p—>p+n+e_+_
When reading this formula one should keep in mind that masses of protons, neutron and

antielectron in this formula are not m,, m, and me but mp(v), my(v) and me(v) where v is approach
velocity of protons at collision.



Over semicentennial studies concerning neutrino information system development and
thermonuclear problem lead nowhere. The neutrino problem turned out to be both vain and
absolutely prospectless because of the wrong interpretation of neutron-to-proton transformation
reaction. Failures in the thermonuclear problem resulted from the wrong interpretation of
reaction with emission of energy in “hydrogen” bomb. Original causes for such mistakes are
refusal to consider ether resistance to motion of microobjects and to consider magnetic
interactions among microobjects in the microworld theory.

XVII. World constants

There is a popular belief of the contemporary physics that the material world structure is
defined by a set of so-called “world constants”. The main world constants include Planck’s
constant h=6.626070040-10—>*J-s, speed of light in vacuum ¢=2.99792438-10°m-s ', electrical
charge of electron ¢=1.6021766208-10"'°C, gravity constant G=667408-10 "*m®.kg'-s %

There are also other “world constants” in the quantum theory. They include magnetic
moment vectors of electron 1.=928.4764620-10>°J-T " and proton x,=1,410606787-10>°J- T ",

At the end of the last century, physics saw events that drastically changed the objective
information about “world constants”.

XVI1.1. About Planck’s constant

The year 1979 saw publication of experimental evidence as to the fact that there are no
indivisible energy portions in the material world. The evidence resulted from the experiment of
a-particle scattering by structures of the atomic nuclei of all the existing chemical elements. The
processing of the experiment results using “Blair phases” [2] showed that nuclei of all the
chemical elements have quasicrystalline structures [1]. These results mean that nucleonic
systems of atomic nuclei are in a stable equilibrium, and that nucleons of a stable nucleus are at
clearly defined, constant distances from each other. This is an experimental proof of the fact that
in indeterminacy principles of the quantum theory, Planck’s constant h=0. Hence, the physical
concepts of indivisible energy portions are false, and Planck’s constant is not an objective factor
of the material world.

The research showed that the concepts of “indivisible” energy quanta emerged due to the
insufficient knowledge of the substantive component of the quantitative Newtonian formalism
and due to the underdeveloped physical intuition.

The physical intuition deficiencies led to misinterpretations of the results of Oersted’s,
Fizeau’s and Michelson’s experiments according to which magnetism, so far, is considered as a
phenomenon caused by the movement of electrical charges while such critical component of the
material world as ether allegedly does not exist in nature. Due to these mistakes, the quantum
theory of microworld does consider ether and its resistance to motion of microobjects or
magnetic interactions between microobjects [3,4].

The use of the methods of the theory of non-linear oscillations, quantitative Newtonian
formalism, and consideration of ether with its resistance to motion of material objects and
magnetic interactions between material objects allowed understanding that all microscopic and
macroscopic objects consist of ether elements interlinked by magnetic interactions only [4].

XVI1.2. About speed of light

By “light” physics means electromagnetic radiation of atoms. Speed of light in vacuum, ¢, is
one of “world constants”. Atoms can be “non-excited” and “excited”. An excited atom is the one
that captured one or more photons. A “photon” in physics means a quantum of light.

Physics lacks a substantive understanding of photon. When the question of photon structure
and rather unusual properties arises, an answer can be absurd. In discussions, photon is declared
“a bundle of energy”, a “wave package”, etc.

It is assumed that photons result from a “collapse” and “annihilation” of positronium, that is,
electron-positron dipole. Physics fails to understand the absurdity of these ideas because of its



neglect of magnetic interactions between electron and positron. If such interactions are taken into
account it appears that positronium is in a globally stable equilibrium where the distance
between electron and positron is next larger than “Bohr radius”. This means that a “collapse” and
“annihilation” are only an abstract physical fantasy that has nothing to do with the real material
world.

The search for a substantive understanding of photon structure led to the discovery of the fact
that Dirac was able to reveal a theoretical possibility of the existence of electron-like
microobjects having “negative” masses, i.e. masses included in the existing quantitative
formalisms with a negative sign. Because of the fact that, in physicists’ opinion, none of such
objects have ever been observed experimentally, and that such ideas conflict with the quantum
paradigm they were “consigned to the dustbin of physics”. However, if signs of both mass m and
electrical charge e are changed in the equation: d/dt[mv(1-v’c %) °]=q(E+c '[vH]) the solutions
of these two equations will be identical, equal. Hence, in experimental arrangements, it is not
possible to distinguish between tracks of antielectron and electron, as well as between tracks of
antipositrons and positrons. This means that observers cannot say if it was a trace of electron or
of antielectron in an experimental arrangement.

This is how the ideas emerged that photon is an electron-antielectron dipole capable of self-
accelerating due to the “negative” mass of antielectron [5]. However, it was found that a steady
speed of photon motion is not constant but is a function of the counter ether density.

Consideration of ether and magnetic interactions between atom elements allowed gaining a
detailed understanding of non-excited atom structure [6]. It appeared that a system of non-
excited atom elements is in a stable static equilibrium. Electromagnetic radiation of such atom is
generated by oscillations of the atom electrons destabilized by external disturbances.

The identification of photon structure resulted in understanding of excited atom structure and
existence form [5]. It emerged that photon captured by an atom becomes incorporated in the
atom’s “electron shell” as one, in the form of the same electron-antielectron dipole. The
revealing of detailed information on structures of non-excited and excited atoms allowed
understanding that there are two types of electromagnetic radiation of atoms: purely wave
radiation and photon radiation [7].

The purely wave electromagnetic radiation of non-excited and excited atoms is generated by
oscillations of electrons and antielectrons contained therein. Since electrons and antielectrons
have electrical charges and self-magnetic fields, these oscillations excite electromagnetic waves
in ether.

The “moving force” of photon accelerates not only photon itself but also the atom that
captured it. Therefore, excited atoms can stably exist only in motion, due to the “moving force”
of photon. If an excited atom, because of collisions with other microobjects, can no longer freely
move, the photons it captured leave the atom to become photon radiation.

Speed of electromagnetic disturbances propagation in ether is 6~8-10°m-s™'. The photon
motion speed deduced from experiments is ¢=3-10°m-s". These are somewhat different figures.
The ¢ and ¢ values depend on the density of ether. The denser ether is, the higher ¢ is and the
lower c is.

XVI1.3. About electrical charge of electron

Electron mass is a function of the density of ether around it, velocity v of electron motion in
ether and electron magnetic moment vector u. orientation of relative to velocity vector v [8].
Electron mass, based on these factors can increase or decrease. Only an increase in the mass of a
free accelerated electron has been observed in experiments. At sufficiently high velocities,
electron mass can increase by 2-3 orders.

In our whole Universe, ether density increases [9]. The lowest ether density is in the central
regions and it is increasing closer to the Universe periphery. That is why mass and electrical
charge of a free electron in the Universe vary within some ranges. The amounts of these
variations may seem insignificant. However, even seemingly insignificant variations in ether



density can significantly distort the ideas of the material world structure in our Universe. For
instance, the observable “red shift” of spectra of electromagnetic radiation generated by sources
at the Universe periphery leads to false conclusions concerning the matter properties if ether
density variations are neglected. According to Doppler, the amount of the “red shift” is such that
material sources of electromagnetic radiation at the Universe periphery escape from us at
superlight velocities. A true, adequate explanation of this phenomenon was only obtained with
regard to ether [10].

Since electron consists of electron-like ether elements that have their own electrical charges,
its electrical charge increases or decreases together with increase or decrease in its mass.

XVI1.4. About self-magnetic fields of electrons and nucleons

The quantum theory considers magnetic moment vectors of electron and proton as “world
constants”. This theory takes magnetic moment vectors of electron and proton as equal to
1e=—923.47664620-10>°)-T"" and 1,=1.410606787-10 °J-T"".

We need to make some remarks here. Firstly, magnetic field is axiosymmetrical. That is why
it is described by means of magnetic moment vector of microobject u. Therefore, whatever
reasons the quantum theory has, that is, say the least, very odd to believe that the vector value is
negative.

Secondly, according to the quantum theory, only u. and x4, are “world constants” while
magnetic moment of neutron u, is not a “world constant”. Let us guess why. Most likely
because, according to the quantum theory, electron and proton are elementary objects while
neutron is a composite object. However, the theory of non-linear oscillations established that
elementary are only electron and neutron but not proton [11].

Thirdly, the study of magnetism of electron, neutron and proton showed that electron and
proton are diamagnetic substances while neutron is a paramagnetic substance, and that zn<«u,
[12]. In addition, quantitative identification showed that 1,=3-10*x,, and 1,=8.372s.

Since electron consists of electron-like ether elements having self-magnetic fields, its self-
magnetic field increases or decreases together with increase or decrease in its mass.

XVIL5. About theoretical deficiency of quantum physics and
special theory of relativity

Therefore, the system of physical “world constants” appeared to be wrong and inadequate.
The contemporary physical ideas of the material world structure were found largely inadequate
too, according to the theory of non-linear oscillations [3-49].

The decisive proof of the quantum theory deficiency became the results of the experiment of
a-particle scattering by structures of the atomic nuclei of all the existing chemical elements [1],
which imminently imply that Planck’s constant h=0 and that there are no indivisible energy
guanta in the material world.

One of the proofs as to the theory of relativity being deficient became the results obtained at
acceleration of electrons and nucleons to high velocities at special accelerators. The
measurements showed that relative increments of electron and nucleon masses within the same
ranges of velocities differ a lot, despite of the theoretical predictions of STR.

These mistakes of the quantum theory and theory of relativity are due to principal errors
made by physics in interpretation of the results of Oersted’s (1821, [50]) and Fizeau’s (1851,
[51]) experiments. The misinterpretation of Oersted’s experiment results is why physics has
believed that magnetism is not an independent phenomenon in the material world but a
secondary one, the one that results from the motion of electrical charges. In fact, it emerged that
it is rather the motion of magnetic fields that generates magnetism than the motion of electrical
charges [4].

Fizeau’s experiment results proved the objective existence of ether. However, physics did not
like them and disavowed using STR regularities that have been false, as noted above.
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The theoretical deficiency of the quantum paradigm led to the largest, throughout the history
of physics, practical gaps, namely in the problem of building information neutrino systems [10]
and in the problem of building controlled light nuclei power reactors [27,34]. Over sixty years,
enormous brainpowers and material resources have been wasted irresponsibly and thoughtlessly
on these problems.

The theory of non-linear oscillations found that the cause for failures in the problem of
building “neutrino” information systems is misunderstanding by physics of neutron-to-proton
reaction that made physics invent an object that does not exist in the material world, i.e.
“neutrino” [11]. The cause for failures in the thermonuclear problem was the use of the scheme
of unrealizable hydrogen nuclei fusion reaction [28,35].

The refusal to include such components of the material world as ether and magnetic
interactions between microobjects in the postulational system of physical concepts of the
microworld structure is the reason why quantitative means of the quantum theory are
approximate. The approximate nature of the quantum theory is also supported by its
conservatism, the lack of such notions as stability of microobjects states, and convergence of
transient dynamic processes to such states.

Precisely, due to its neglect of these material world factors, the microworld physics was
unable to use the formalism of “classical” physics, i.e. Newtonian formalism, for studying the
structure of individual microscopic objects and, in particular, for building an adequate
mathematical model of a non-excited atom. The quantum theory appeared to be conservative
because, at the outset, the microworld theory proceeded from planetary analogies, and it
seemingly did not know other analogies. Indeed, when observing planetary systems, it may seem
that planets are moving without any deceleration. Therefore, there were also attempts to apply
these studies to microscopic objects. However, physics apparently does not understand that the
times of transient processes in the microworld and macroworld significantly differ. That what
takes fractions of a second to detect such processes in the microworld needs several human
generations in the gravitational astronomy.

The experience gained by the theory of non-linear oscillations speaks for the fact that all
dynamic processes in the material world are non-conservative while conservative models and
methods are used only to obtain preliminary, approximate results [52-54]. The discovery of the
fact that physical ideas of the absence of ether in the material world are false and that ether
densely fills the whole Universe well explain the dissipativity of all the existing material systems
[10].

The contemporary physics prefers the experiment to theory and believes that theory plays a
small, auxiliary part [55-57]. lllustrating this, P.L. Kapitsa cites the words of English physicist
Davy: “One good experiment is worth more than the inventive power of Newton’s mind”.

The experimental proof of the absence of indivisible energy quanta in nature [1] became a
“bad experiment” to physics: the world physics simply “did not notice it”. Thus, the quantum
theory assigned itself an implicit, unspoken grade: this result could only be explained given ether
with its resistance to motion of material objects, which the quantum theory ignored.

This is not the only case when physics went back on the declared experiment priority
principle. We can also name here the problem of “neutrino”, “thermonuclear problem”, problem
of “quarks, muons, pions, etc.”

For instance, experiments at microobject accelerators showed that masses of electrons
increased by 2-3 orders while masses of nucleons increased only by 1.5 within the same ranges
of acceleration rates. The knowledge of electron and neutron structures allows easily
understanding the causes for this huge disproportion. However, physics could not understand
these structures as it neglected ether. Moreover, physics preferred to believe “beautiful” abstract
quantitative regularities of the STR (as the STR neglects ether too) according to which
m(v)=m(0)(1-v°c %) *®, regardless of whether a microobject is electron or nucleon. Moreover,



since this relation does not explain the experimentally observed disproportion, it became a
common belief that these objects are new, yet unknown material entities, muons, pions and so
on, rather than high speed electrons and nucleons. This is how a new, seemingly scientific field
of “research” in physics emerged, fostered by the Nobel Committee and financing parties.

After physics appeared to be unable to apply Newton’s means to the study of microworld
structures, neglectful expressions, such as “mechanistic”, started to be applied to the inventive
power of Newton’s mind and Newton’s formalism (see, e.g., [58]).

The relative potential efficiency of the quantum theory formalism and Newton’s formalism is
supported by the results given in [3-49], unavailable to the quantum theory and obtained using
Newton’s formalism. This can be explained by the fact that Newton’s formalism works well in
studies of conservative systems while the quantum means are only suitable to multiple
conservative problems.

We have just said about the inadequacy of quantitative expressions of the STR. Using the
GRT, Einstein calculated bend angle y of photon path when photon is passing through solar limb
influenced by the Sun gravity. Experimental measurements showed that this angle is estimated to
be within (1.61”, 2.24"). Einstein’s result was 1.745". The angle calculated using Newton’s
formalism was 1.757" [45].

Einstein was interested in how both gravity and external magnetic fields influence the photon
behaviour. However, the physics had no analytical potential for studying the influence of
external magnetic fields on the photon behaviour. Once, he suggested to P.L. Kapitsa that he
tries to clarify this question using an experiment but it only came down to the statement of the
question [55].

The bend angle of photon path was calculated using Newton’s formalism only following the
identification of the electron-antielectron structure of photon. It emerged that knowing the
photon structure one can obtain theoretical answers as to the influence of external magnetic and
electrical effects on the photon behaviour [45].

XVI11.6. Prolongation of atomistics

Atomistics is an effective theoretical means of perceiving the material world structure. The
first specific questions regarding this problem arose in view of discovery of various substances
having specific, peculiar properties [59,60]. Chemical experiments showed that a substance
quantity reduction, within noticeable limits, does not change the properties of such substance.
After that, a question naturally rose whether there exists a minimum quantity of substance that
preserves or defines its properties. This hypothetic material object was called “atom” and the
problem of specific properties of substances was called “atomistics”.

When the existence of atoms was discovered and repeatedly confirmed, physics received the
baton for studying the fundamental principles of the material world structure. The baton passed
very successfully: it was established that non-excited atoms consist of a nucleus and electrons
while the nucleus consists of protons and neutrons. J.J. Thomson discovered electron in 1897, E.
Rutherford discovered proton in 1913, and J. Chadwick discovered neutron in 1932.

However, following that, Lady Luck turned its back on physicists: they failed to hold the
baton received from chemists. They failed to identify details of a non-excited atom structure,
photon structure, composition, structure and form of stable existence of an excited atom. For a
long time they had been unsuccessfully grappling with the problem of electron, proton and
neutron structure. Having failed they engaged in the studies of false entities, such as muons,
pions, etc.

For revival of perceptual capabilities, in the problem concerning the fundamental principles
of the material world structure, it became necessary to prolong the basic idea of atomistics to the
new conditions, adapt it to the new situation and give it more general meaning. This idea speaks
or the fact that every material object is of finite extent and divisible into less extensive



material objects. It is easy to show that this updated atomistic idea has the maximum possible
generality.

This idea is supported by the experiment results according to which there are no indivisible
energy quanta in the material world [1]. The use of this idea allowed understanding the
fundamental principles of our Universe structure beyond the macroworld and microworld [25].

It had begun already before the information [1] on experimental evidence of the absence of
indivisible quanta in nature was published. At first, suspicions emerged, based on the intuition
developed using the theory of non-linear oscillations, that the quantum theory ideas of atom
structure are not adequate. These suspicions were based on that the experience accumulated in
the theory of non-linear oscillations spoke for the dissipativity of processes in the material world.
However, the quantum theory restricted itself to considering only conservative mathematical
models of these processes. Meanwhile, an interpretation of conservative model analysis results is
known to be ambiguous, so to obtain a valid result, it requires additional information. Otherwise,
the failure to check the interpretation of these results for adequacy may lead to a
misinterpretation, which often happens in physics.

These issues were dealt with using the search for an adequate mathematical model of a non-
excited atom of protium. Since this atom consists of one proton and one electron, electron
movement in relation to proton (me«m,) should cause dissipation of electron motion energy, and
a transient process should result in a stable static equilibrium of the proton-electron system.
However, if only electrical interactions between proton and electron are considered, such
equilibrium is impossible and the proton-electron system's collapse is imminent. However, it
does not happen in the material world for some reason.

Here what physicists forgot had to be remembered: proton and electron have self-magnetic
fields. Since physicists, putting it mildly, forgot about them, it had to be clarified whether it is
magnetic attraction or repulsion that acts between electron and proton as the contemporary
physics does not know it. It emerged that electron and proton are diamagnetic substances,
therefore, there is magnetic repulsion in the atom of protium between proton and electron and
that is why the quantum collapse spooky does not work.

The search for the cause of electron energy dissipation led to the discovery that dissipation is
only possible if there is a substance in the material world that is much finer than electron.
However, physics has already repeatedly considered such substance called “ether”. Honestly
speaking, it is impossible to understand how such discipline as physics, notwithstanding Fizeau’s
experiment results, came to the false conclusion that there is no ether in the material world. This
false conclusion is what closed the road for physics to the identification of structure of
elementary microscopic objects, as well as multiple other, finer material objects.

The consideration of ether and magnetism in studies of the material world structure,
according to the new atomistics, had immediate results unavailable to the quantum physics.
There were discovered detailed structures of a non-excited atom, photon and excited atom, and
much of other things. There were identified structures of electron and nucleons. It appeared that
neutron is an elementary microobject while proton is a composite one, and that all of them have
neither solid nor liquid phase but feature gaseous structures consisting of ether elements.

It emerged that ether elements consist of even finer and denser ether-like elements of matter
and have vortex-like structures. These ether-like elements also have vortex-like structures and
consist of even finer and denser elements. And so on. The matter is infinitely divisible [25,33].

Multitude 2 of ether elements and other ether-like, increasingly finer elements densely fills
the Universe. Elements of multitude 2 are material carriers of gravity, electromagnetic and
nucleonic fields. Therefore, the sum of gravity, electromagnetic and nucleonic “charges” of
elements of multitude £ is a specific content of the contemporary mysterious physical “field”.

XVIL.7. About the perpetual engine



In 1775 and 1780, respectively, Paris Academy of Sciences and St. Petersburg Academy of
Sciences decided to deny projects of “perpetual engines” as impossible in principle. There is still
an opinion that perpetual motion is impossible in principle.

The dissipativity of processes in the material world poses a threat of heat death to the matter.
Ideas of a possible “heat death” of our Universe may be one of the contemporary physics’
“spookies” if the dissipativity of phenomena is compensated by “perpetual motion” of the
matter. Moreover, there is such a “perpetual motion” in our Universe [25,33].

In these conditions, the problem of “perpetual engines” is seen in a new perspective. The
studies of this case available in physics yield little information. Most of all, regarding this
problem, it should be clarified what, in general case, is meant by “perpetual engines”, can they
really exist and in which conditions.

An essential property of a “perpetual engine” should be its capability of working until it
breaks. It is clear that not internal energy reserves should ensure such performance, as they can
only be finite. Therefore, energy such engine consumes should be supplied from external
sources. Atmospheric vortexes meet these requirements.

Atmospheric vortex works like a flow-through engine that is continuously pumping through
huge masses of ambient air. A compressor of this vortex engine is vortex-like magnetic whirl P
that consists of self-magnetic fields of air elements being pumped through the vortex. A stable
existence of atmospheric vortex requires that magnetic whirl P is strong enough, that its intensity
is high enough. In addition, it is only possible if atmospheric air is sufficiently ionized.

Air elements that passed through the vortex keep their electromagnetic properties unchanged.
If atmospheric vortex could be permanently surrounded by sufficiently ionized air, it could exist
as long as such ionized air would exist. However, regions, where sufficiently ionized air exists,
are quite limited while vortexes are very fluent.

Electron is also an ethereal vortex-like object. It also works like a flow-through engine
continuously pumping through huge masses of ambient ether. A compressor of this flow-through
engine is vortex-like magnetic whirl p that consists of self-magnetic fields of ether elements
being pumped through electron. The structure of electron is much similar to the one of
atmospheric vortex, however, it is in an absolutely different situation. Ether quite densely fills
the whole Universe, and its density increases from the central regions to the periphery of the
Universe. Moreover, since electrons exist even in the central regions of the Universe, where
ether density is minimal, the region of electrons is the whole Universe.

Electron is a real “perpetual engine”: nothing limits its power supply, once formed it exists
until disintegrated, that is, until it fall to separate ether elements. Electron may disintegrate either
at a super high-energy collision with another microobject or under super high pressure, like at
collapse of a burnt massive star and “black hole” occurrence.

It should be noted that the notions of “internal” and “external” become very unclear with
respect to electron: substantially, the external content of electron is the same as it surroundings.

Electron is like a flow-through jet engine that generates ethereal jet. The actual existence of
jet thrust is supported by the fact that electron motion velocity in a solar “electron wind”, given
ether resistance to electron motion, is estimated to be as much as 600m-s .

The said properties of electron means that a “perpetual engine”, if it can be built in principle,
should be powered by ether. In addition, since ether, that is a source of energy for such a
hypothetic engine, quite densely fills the whole Universe, it is available for such an engine in any
region of the Universe.

According to the available information, legendary N. Tesla was able to derive energy from
ether [60]. However, Tesla left no specific documented process details. The contemporary
physics appeared to be incapable of repeating or developing Tesla’s discovery.



And vyet, there starts a spontaneous and tenuous budding of a new ethereal epoch despite of
the quantum barriers, notwithstanding the quantum intolerance and censorship [41,42,47,48].
The first “fruits” here became EmDrive by Robert Shawyer, UK, and “antigravity engine” by V.
Leonov, Khrunichev State Research and Production Space Center, Korolev, Russian Federation.

The most interesting in this situation is that neither R. Shawyer nor V. Leonov understands
the operating principles of the devices they have invented.

R. Shawyer believes that EmDrive thrust results from electromagnetic waves magnetron
“injects” into the resonator. However, electromagnetic wave propagation results from lateral
oscillations of material electromagnetic field carriers. No material substance here is carried over
towards the longitudinal propagation of the wave process. In addition, since an object like
EmDrive can only move due to a material jet, an experimental detection of a real thrust with an
operating EmDrive is an experimental evidence of a material jet with EmDrive. All other
explanations are false, hollow mysticism that speaks for the insufficient academic education,
insufficient theory and method competence of acting physicists.

Electromagnetic waves “injected” into EmDrive resonator excite a magnetic field therein and
the field creates jet and jet thrust. As is known, electromagnetic waves are specific movements of
the material carriers of electromagnetic properties. The contemporary physics does not know any
detailed information content about material carriers of “electromagnetic field”. The theory of
non-linear oscillations established that material carriers of such field, as well as of gravity and
nuclear fields, are a dense multitude of ether elements in our Universe and a multitude of
infinitely divisible ether-like matter elements [36].

EmDrive jet thrust is created by a multitude of ether elements having self-magnetic fields
accelerated by the magnetic field in EmDrive resonator excited by a magnetron [41].

V. Leonov’s understanding of the nature of thrust in the engine he designed is inadequate and
eclectic. Initially, the engine was called “antigravity engine”. Over time, it became a quantum
antigravity engine. V. Leonov claims that he discovered quanton: a space-time quantum that
makes his engine work. He identifies his quanton with D. Mendeleev’s hypothetic “zero
element”. However, he “forgets” that Mendeleev, firstly, associated his “zero element” with
ether and, secondly, had to give up the idea of entering “zero element” in his table as
Mendeleev's table contains only chemical elements having specific properties of chemical
substances while ether consists of electron-like and neutron-like elements, and individual
electrons and neutrons define no chemical properties of a substance.

Moreover, the contemporary physics conceals the experimental evidence of the absence of
indivisible quanta in the material world as published in [1]. V. Leonov apparently is not familiar
with that publication. Moreover, ether is not compatible with indivisible quanta just like “bitter”
cannot be identified with “sweet” in the Russian perception.

V. Leonov’s arrangement excites only rather a strong directed magnetic flow that generates
ethereal jet.

The situation with misunderstanding of a substantial nature of EmDrive thrust also in case
with the “antigravity engine” is one of the proofs that the contemporary physics has elements of
alphysics, an academic immaturity comparable with the academic immaturity in alchemy, a
medieval chemistry.

The alchemic period of the chemical discipline was a time of intense accumulation of
experimental data on existence of various chemical elements and on properties thereof.
Chemistry became a real scientific discipline after it obtained information on the causes for very
peculiar properties of various chemical elements and following the detection of the smallest
carriers of such properties, i.e. atoms [58,59]. This is how the axiomatization of chemistry ended:



the creation of the chemical paradigm, an adequate conceptual theoretical foundation of
chemistry.

After that, the baton of perceiving the fundamental principles of the material world structure
passed to physics. However, physics did not come to the expectations. It began successfully,
having found that atom consists of protons, neutrons and electrons, discovered photons, atom
excitation phenomenon, neutron-to-proton transformation, etc. However, all this data were
superficial, incomplete, void of any detailed understanding. Having failed to achieve a detailed,
“classical” understanding of atom structure, it was out of conceit with the efficiency of
“classical”, Newton’s methods of research. Having been unable to use dissipative models of real
phenomena, physics turned to the conservative, quantum simulation of such phenomena. Even
following the experimental evidence of the absence of real indivisible quanta in the material
world [1], it was unable to detect and correct old mistakes that led it to numerous failures. These
principle mistakes, that is, ideas of the absence of ether in the material world and neglect of
magnetic interactions between microscopic objects, resulted in the inadequacy of the quantum
paradigm, the inadequacy of the postulational foundation of the quantum theory.

Not only before but also after the experimental evidence of the absence of indivisible quanta
in the material world were published [1], physics has been showing an enviable resistance in
keeping to name many phenomena “purely quantum” [54-56,61-63]. This is an indisputable
proof that after the publication [1] physics is in the heaviest fog, that it lacks a valid substantive
understanding of a number of fascinating phenomena. For instance, it does not understand the
nature of wave-particle parallelism in the macroworld and microworld or the diffraction
mechanism of microobjects [56,61[. The use of this term is also indicative of the lack of a valid
understanding of the nature of liquid helium superfluidity or the nature of “neutron liquid”
superfluidity in “neutron stars” [54,55,62,63]. This term is used in attempts to conceal the lack of
a valid understanding of the nature of jet thrust in EmDrive and in “quantum antigravity engine”.

EmDrive and “quantum antigravity engine” are two different artificial forms of a flow-
through ethereal jet engine wherein magnetic vortex-like whirls acts as a compressor. The
simplest macroscopic artificial device of such type is a standard solenoid.

It is known that a straight cylindrical solenoid generates a magnetic field using electrical
current in its coils. This magnetic field structure, apparently, is unknown to physics. It is easy to
show in that this field is a rotational vortex-like one.

The identification of electron structure showed that electron is a natural microscopic
perpetual flow-through ethereal engine wherein a compressor is a rotational vortex-like magnetic
field that exists due to magnetism of ambient ether elements being pumped through the magnetic
whirl. In addition, since a solenoid generates a macroscopic magnetic field of the same shape, a
problem occurs if it is possible to develop a macroscopic ethereal perpetual engine powered by
pumped ether.

Because of the misinterpretation of Oersted’s experiment results, the contemporary physics
lacks means for a theoretical solution of this problem. Meanwhile, experimental studies of these
issues can be carried out varying design and energy parameters of solenoids.

One of the central questions here is to be able to generate macroscopic rotational magnetic
fields. So far, it is unknown how magnetic vortex-like whirls occur in atmospheric vortexes and
in electrons. Then rotational magnetic fields are generated using solenoids in the most trivial
way: by energizing the coils.

The desired solution to the set problem can be found if there are found such parameters of a
solenoidal arrangement at which rotational vortex-like magnetic field will not disappear after
coils are de-energized.
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Muxkpomup 47.
HEPEIIEHHBIE TPOBJEMbI ®U3UKHU_7

H.H.JIeonos

CoBpeMeHHasi (M3MKa CUMTAET, YTO INPOTOH SBISIETCS, HApsAy C DIIEKTPOHOM, 3JEMEHTapHBIM OOBEKTOM
MHKPOMHpA, a HEHTPOH — COCTaBHBIM, IIPOTOH-JIEKTPOHHBIM MUKpOOOBeKTOM. [I03TOMY OHa cunTaeT, 4To HEHTPOH
SIBIISIETCSl HEYCTOMYMBBIM 0OBEKTOM, CIIOCOOHBIM CaMOTIPOM3BOJIHLHO PACIaiaThCsl Ha MPOTOH U ANIeKTpoH. [Ipu a3TomM
OHA CUUTAET, YTO HEUTPOH HE ABISAETCS MPOCTHIM CUMOMO30M NIPOTOHA U AJIEKTPOHA.

I'nnotesa o CyIecTBOBaHUM HEHTPUHO OLIHMOOYHA.

Pacckazano o ToMm, dYro coBpeMmeHHas ¢uzndeckas HWHPopMamus O TmapamMeTrpax MarepuansbHOro Mupa,
Ha3bIBACMbIX «MHUPOBBIMH KOHCTAaHTaMH», HCEHNOJIHA WA omubouHa. HameueHsl CIOCOOBI  BBISBICHUS
BO3MOJKHOCTEH MMOCTPOCHHA MAKPOCKOIMNUYECKOI'O 3(1)I/IpHOFO «BCYHOTI'O» ABUIaTCJIA.

°
XVI. Tpancopmanus HeiiTPOHA B IPOTOH.
I'mnore3a cymecTBOBaHMS HEMTPUHO
CoBpeMeHHass (U3MKAa CUMTAET, YTO HEUTPOH SBISETCA HEYCTOHYMBBIM OOBEKTOM,

CIIOCOOHBIM CaMOITPOU3BOJILHO PaclaaThCs Ha MPOTOH U 3JIEKTPOH.

XVI.1. UcTopuyeckue acneKkTbl

Tpancpopmanuss HeHTpoHa B TMPOTOH OblJa OTKPHITA, KOrga OOHApYXWiIM, B
HaOII0JaTeNbHON YCTAHOBKE, JBA, PACXOSIINECS U3 OJHOM TOYKH «TATOYKOW», TpeKa — CIIEHbI
IPOTOHA U AJIEKTPOHA.

To, 94TO TPEeKH ANEKTPOHA U MPOTOHA PA3JIETAIOTCS U3 OJHOW TOYKH, HECOMHEHHO, SIBIISIETCS
CJIeZICTBHEM TpaHc(opMaluu HEHTpoHa B IPOTOH. [To-uHOMY 3TO HE OOBACHUTS.

Tak kak Macca MpoTOHA M, MEHBIIE MACChl HEUTPOHA M, HAa BEIWYMHY, OIM3KYI Macce
AIIEKTPOHA M, TO GUBUKU MTOCYUTAIH, YTO OOHAPYKUIIM CIIEBl pacnaga HeMTpoHa Ha MPOTOH U
JJIEKTPOH.

Korna naOpancs uenblit psaa HaOMIOJeHUN TO0OHBIX TPEKOB, TO OKA3aJI0Ch, UTO «TaJIOUKU»
9THX TPEKOB HE MAEHTHYHBl. OHM pa3IMyaIUCh KaK MO YIIy pacXOAMMOCTH TPEKOB, TaK U IO
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JIpyruM  xapaktepucTukaMm. KoindecTBEeHHBIH aHanmM3 MpuUBEd K BHIBOAY O TOM, YTO W3
HaOmoqaeMolt HHGOPMAIKK ClIelyeT HapyIIeHHEe 3aKOHAa COXPAHEHUS SHEPTUU B ATOM SBJICHUH.
OpHako, 3aKOH COXpPAaHEHHs HHEPTUU B HCCIEAOBAHUSAX DPA3JIUYHBIX SIBICHUH HU pazy He
Hapymaics. 3HAYuT, CYIIECTBYIOT [BE JIOTMYECKHE BO3MOKHOCTH OOBSICHEHHS NPUYUH
HeaJleKBaTHOCTH Habmomaemoir uH(opmaruu. CorimacHo TepBOi BepcuH, TpaHChOpManus
HEWTPOHA B IPOTOH MPOUCXOIUT HE B pe3yibTaTe pacmazia HelTpona. CoriaacHo BTOPOH BepcHH,
HaOmromaemast uH(OpMAIU HE JOCTAaTOYHO IOJIHO OTPAKAeT MPOUCXOAAIIEE MPH paclagHoN
TpaHchopmMaIuu.

HebpexxHocTh, MOMymIeHHAs NpU aHAJM3€ Pe3yiIbTaToOB dKCIEpUMEHTa MalKelbCcoHa, IpHBeNIa K OTKa3y, B
TEOPUH MHKPOMHpA, OT ydUeTa COMPOTHBICHHS d(pHUpa IBIKCHHIO MHKPOOOBEKTOB. DTO NPHUBENIO, B KBAHTOBOW

¢u3mKe, K MIPUHINIHATGHON HEBO3MOXKHOCTH aHAN3a HEPACIaIHOW BEPCHH TpaHC()OpManuy HEHTPOHA B IPOTOH.
[TosTomy kBaHTOBas (hr3MKa ObLIA BEIHYKACHA PadOTAaTh TOJIBKO C PACHAJHON BEPCHUEH 3TOTO SIBICHHUS.

B 1931r B.Ilaynu BbIcKa3as TUIIOTE3Y O CYIIECTBOBAHUM HEUTPUHO — 3JIEKTPOHEUTPAJIbLHOMN
YaCTHUIIBl C YPE3BBIYAHHO MaJlol MaccoM, yd4eT KOTOpOW M03BOJIMI Obl BbIpaOOTATh TPAKTOBKY
HaOromaeMoill TpancopMany HEWTpOHA B TMPOTOH, HE HAPYIIAIOUIYIO 3aKOH COXPaHEHHS
JHEPruu.
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Hcnonb30BaHue TUIIOTE3bl CYLIECTBOBaHMS HEUTPHHO, Ka3aloch Obl, MO3BOJIMIIO J1OCTUYb
aJIeKBaTHOTO IOHMMAaHUS TpaHc(dopMaluyd HEWTpoHa B HpOoTOH. ['umore3a cyuiecTBOBaHUS
HEUTPHUHO OKa3ajgach BeCbMa IIOJIE3HOM IIPU NPOBEINCHUM PAaCyETOB SIBICHHUH, B KOTOPBIX
HEUTPHUHO UTPaI0 BTOPOCTENEHHYIO, BCIIOMOTaTEIbHYIO POJIb «0€3MOJIBHOTO ctaTucTa». Ho BOT
HACTaJIO BpeMs BbIXOa HEUTPHUHO «HA CLICHY» B IVIaBHOW POJIM, U CUTYalUsl KPyTO U3MEHWIIACK.

CornacHO KBaHTOBBIM IIPE/ICTABICHUSM, HEUTPUHO BO MHOTOM IIOXOK€ Ha ()OTOH — OHO
3JIEKTPOHENTPAIBHO U HAXOJUTCSA B COCTOSHUM IOCTOSTHHOT'O JBMKeHUs. B otnnume ot ¢otona,
HEUTPUHO OoO0NajgaeT MmouyTH (PAaHTACTHUECKOW MPOHHUIIAEMOCTBIO - MOXET OeCHpensiTCTBEHHO
nepeceyb BeCh 3€MHOM IIap, He 3aTepsBIIUCh B HeM. Ecnu Obl ynanoch HayduThCsl yNpaBlsTh
npoueccaMy UCHYCKaHUs M (UKCAalMd HEUTPUHO, TO TMOSBMUIIACH OBl BO3MOXHOCTH CO3JaHUS
OecrpeLieICHTHBIX, 10 CBOel 3P PEeKTUBHOCTH, UHPOPMALIMOHHBIX CUCTEM (CBEPXJAJIbHSS CBA3b,
HEUTpUHHAs TEJIECKOMU,. .. ).

B nepBbIX dKCEpUMEHTAX IBITAINCH TOMMATh COJHEYHbIE HEUTPHUHO C NMOMOIIBIO CHCTEMBI
npuOOpPOB, pa3MEIIEHHBIX B MOJ3EMHBIX FOPHBIX BhIpaboTKax. [Ipubops! 4To-TO PrKCUpOBaAIH,
HO YTO — JIOCTOBEPHO IMOHATh HE yAanoch. Tak jxe Oe3yCHemHO 3aKOHUMJIHUCh IOMBITKH
MCIIOJIb30BATh JUISl ATHX IieJiel cucTeMbl IpUOOpPOB, pa3MEIICHHbIX B OKEaHCKHMX IIyOnHax. B
HacTosee BpeMs BeayTrcd paOoThl emié Haj OJHMM, HaJl COBMECTHBIM pOCCHICKO-
aMEpUKaHCKUM TNPOEKTOM, B KOTOPOM POCCHUHCKON CHUCTEMON MNpUOOpOB 3amoHSETCS 4acTb
3anoBegHOro baiikana.
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Bce 31u 6e3pe3ynbraTHbIe SKCIIEPUMEHTBI IPOI0JKAIOTCA yke Oosiee nonyBeka. He nmopa nu
POAHAJIM3UPOBATh CUTyalHi0? OKCIIEPUMEHTAIbHOE MAaCTepCTBO (M3UKOB IPOBEPEHO
BPEMEHEM M BOIIPOCOB HE BBbI3bIBaeT. A BCe JIU OOCTOUT OJaromojaydyHO C TEOPETHUYECKUM
COMPOBOXKACHUEM?

XV1.2. Merogo1oruuecKue aceKThbl

B Hacrosimiee BpeMs CyHIECTBYIOT TPU IMOKOJIEHUSI SKCIIEPUMEHTAIBHBIX YCTaHOBOK. OHHU
OTJIMYAIOTCS APYT OT Jpyra, IMpexJie BCEro, CrocoOoM IMosyuyeHHs] HHPOPMALUU O MOBEACHUU
U3Yy4aeMbIX 0OBEKTOB.

B osnoxy craHoBneHuss Hayku, O9Ta MHpOpManus jgoObBajach € MOMOILBIO
HEMOCPEACTBEHHOIO BHU3yaJdbHOro HabOmofeHusa. Korzma BO3MOMKHOCTh pa3BUTHS 3HaHUM C
MIOMOIIII0 HEMOCPEICTBEHHOTO0 BHM3YaJIIbHOTO HAOJIIOJCHHS cTana JaBaTh COOM, IMOSBHIINCH
CpeACTBa MOJY4YEHUs HPOJIOHTMPOBAHHOH, C IMOMOIIBI0 BCIOMOTAaTEIbHBIX HAOIIOAATEIbHBIX
npuOOpOB, BHU3YaIbHOM HH(POpPMALUU (TEIECKOIBl, MUKPOCKONHL,...). Korma BO3MOXXHOCTH
OpUOOPHO MPOJOHTMPOBAHHOIO HAOMIOJEHMS OBbUIM HCYEPHAHbl, MOSBUIMCH COBPEMEHHbIE



HaOJroaTeNIbHbIE YCTAaHOBKHM, BbIJAIOUIME HH(OpMAIMIO O pe3ylbTaTax B3aUMOICHCTBUS
U3y4aeMbIX OOBEKTOB € IPYTMMHU 00bEKTaMu (KaMepbl BHiibCcoHa, My3bIpbKOBBIE KAMEPBHIL, ... ).

B xamepax BuibcoHa U B Iy3bIpbKOBBIX KaMepaxX BbICBEUMBAIOTCS HE TPAEKTOPUHN JBUKECHHUS
MHUKPOOOBEKTOB, a TPEKH — OOBEMHBIE CJI€]Ibl B3aUMOAECHCTBUH ABIXKYIIUXCS MUKPOOOBEKTOB CO
cpedaMu, COJEpXKAIIUMHUCS B AITHX KaMepax. OTH TPEKHM OCTaBJSIIOT TOCie ceds TOJIBKO
MHUKPOOOBEKTHI, 00J1aa0II1E INEKTPUUECKUMU 3apsaaaMu. Takue oObeKThl, KaK HEHTPOHBI, HEe
oOnajaromuye 3IEKTPUUECKUMH 3apsiiaMu, TPEKH Tocie cedst He ocTaBistoT. M3-3a srtoro,
uHpopMaLUs O TMOBEAECHUU M CBOMCTBaX MHUKPOOOBEKTOB, (opMHUpyeMas B COBPEMEHHBIX
Ha0JII0IaTENIbHBIX KaMepax, SIBJISETCS CyIeCTBEHHO HeloJIHOM.

B ycioBusix cyliecTBEHHON HEMOJIHOTHI SKCHEPUMEHTAIbHON MH(pOpMaLuu, TpeOOBaHUS K
TEOPETUYECKOMY aHaJM3y HEU3MEepUMO MoBbImaoTca. Co3naercs BHedaTseHHE, 4To (U3UKU
9TOr0 HE IOHMMAKT. Eme mnpu TeopeTHYecKoM aHalu3€ pe3ysbTaTOB JKCIEPHMEHTa
MaiikenbcoHa, OHM MO3BOJMIN ce0e HEJOMYCTHMYIO, HEMPO(PECCHOHATIBHYIO HEOPEXKHOCTh. B
pe3yibTare 3TOM HeOpEeKHOCTH C(HOPMHUPOBAICH BbIBOJ 00 OTCYTCTBHU B mpupojae 3¢dupa,
B3aUMO/ICHCTBYIOIIETO C 00BEKTAMH MUKPOMUPA.

o

OKCHepUMEHTAIbHOE MacTEPCTBO (PU3UKOB IIPOBEPEHO BPEMEHEM U BOIPOCOB HE BBI3BIBAET.
A Bce 11 00CTOUT 6JIaromnoIy4yHoO ¢ TEOPETUUYECKUM COIIPOBOXKACHUEM?

B nacrosmee BpeMsi 1Mog00HbBIE BOIIPOCH! CYUTAIOTCS HENPWIMYHBIMU M OIACHBIMHU, TOYHO
TaK ke, Kak B u3BecTHOM cka3ke I'.X.AHaepceHa. 3a mogoOHbIE BOIPOCHl HEPEAKO Yy JroAeH
OTHUMAJIM J1a)Ke KU3Hb, KaKk y [[.bpyHo 1 noasepranu paziau4HsIM roHeHUsM, Kak H.KonepHuka.
B coBpemenHoM oOmiecTBE MIMPOKO pPACHPOCTPAHEHO MHEHHME, 4YTO MHUPOBOE HayyHOe
coo01iecTBO He MOXeT omubarbes. [lo-BuaMMOMY, 3TO — pe3ysbTaT MAaccOBOIO IMpPOSBIIECHUS
cBoeoOpa3HOM aMHe3uu. Benp XOpowO M3BECTHO, YTO OTKPBITUS JENAIOTCS HE MHPOBBIM
Hay4yHbIM COOOILECTBOM, a OJMHOYKaMH. MupoBoe CcOOOIIECTBO TOJIBKO PpPa3BUBAET ATH
OTKpBITUS. MWUIMOHBI JI0/Iel HaOMoJany, Kak majgatroT s010ku, Ho Tonbko W.HbroToH 3aman
BOIIPOC — «IOYEMY?» M OTKPbUI 3aKOH BCEMHPHOTO TATOTEHUSA. Y IIoJIed TMOCTOSIHHO
HaOJIIOMA0TCS  TMOBTOPEHHMS]  POJUTENBCKUX  MPHU3HAKOB, HO  TOJBKO  HE3aMETHBIN
CBALIEHHOCTYXHUTeNnb [.MeHaenb nonHTepecoBaics, Mo4eMy 3TO MPOUCXOJIUT, U B pe3yJbTaTe
ero paboT 3apouiiach FreHeTHKA.
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Tak B ueMm jxe NpUYMHA MOJYBEKOBBIX HEy/lad HEHTPUHHBIX SKCIEPUMEHTOB? MOXKET ObITh
JIeJI0 B TOM, YTO KBAaHTOBOTEOPETHUYECKOE MOHUMAHHE DPEaKIMH IpPEeBpaIlCHHUs HEHTpoHa B
OpOTOH omKO0YHO? MOXKET 1M KBAaHTOBAsi TEOPUs JOMYCKATh OIIMOKH B CBOMX MPEICTABICHUIX
00 ycTpoiictBe MarepuanbHoro Mupa? Oxkazanoch, YTO Ha OTOT KPaMOJBHBIH BOIPOC
CYILIECTBYIOT dKCIIEPUMEHTAIIBHBIE OTBETHI.

Bot ogun u3 Hux. B 1979r B xxypuane «M3Bectuss AH CCCP, cepus pusmnueckas, 1979, T.43,
Nell, ¢.2317-2323%» OblIM ONMYOJUKOBAHBI PE3yJIbTaThl SKCIIEPUMEHTA 110 PACCESIHUIO (-4ACTHI
Ha SJEPHBIX CTPYKTypax [l]. DTOT skcmepuMeHT ObLI MOBTOPEHHMEM, B HJIEHHOM IUIAHE,
U3BECTHOTO HKcrnepuMmenTta D.Pesepdopna, Ho oOpaboTka ero pe3ynpTaToB OblLia celaHa Ha
3HAYUTEITLHO 00JIee BRICOKOM YPOBHE [2].

[Tpoananu3upoBaB pe3yibTaThl JU(GPAKIMOHHOIO pAaCCEeSsHUS 0-YacTHll, COTPYTHUKHU
Uncturyra SAnepnoit ®uszuku AH CCCP (Anma-ATta) HOTyYywsiId SKCIEpUMEHTAaJIbHbIE
J0Ka3aTelbcTBa  TOrO,  YTO  s[Apa  BCEX  XMMHUYECKUX  DJIEMEHTOB  00JIaJaroT
KBa3UKPUCTAIUIMYECKUMU CTPYKTypaMH, 4YTO CHCTEMbl HYKJIOHOB OJTHX sjAep 00JagaroT
CTaTMYECKUM PABHOBECHEM.

W3 aTux pe3ynbTaToB ClEAyeT Ype3BhIYAHO Ba)KHBIM BBIBOJ: HAaHUMEHbIINE HEACTUMBIC
KBAaHTBl M COOTHOILICHHUS HEOIpPEICIIEHHOCTeH — He OOBEKTHBHbIE 3aKOHOMEPHOCTH
MaTepuagbHOro Mupa, Kak CuuTaeT KBAaHTOBas (U3MKa, a BCEro JMIb €€ aOCTpakTHbIE
BBIUMCIIUTEIbHBIE IPUEMBI.

KBaHnToBasg ¢u3uka 5TU pe3ynabTaThl «HE 3ameTwia». Ha mnepBblii B3I 3TO OYEHb
yauBuTenbHo. Ho Tonbko Ha mnepBwlid B3rsan. IlpumepHo B TO Ke BpeMs HU3BECTHBIN



TEJIEBEAYIIMNA OJHOTO M3 IIEHTPAJBHBIX pOCCUiiCKHX TenekaHanoB A.B.I'ypHoB cooburwi, B
OJTHOM M3 CBOMX BBIIIYCKOB, YTO, pa0oTas ¢ MHCbMaMH TeJIe3pUTeei, OOHApy Ul HErJlacHOe
pewenue Ilpesnnuyma AH CCCP o 3anpere a1000if KpUTUKHM KBaHTOBOH Teopuu. Bpems
[I0KAa3aJ0, YTO II0J KPUTHUKOM KBAaHTOBOM TEOpUHU IIOHUMAIOTCS JIO0bIe TeOpeTHYecKHe M
IKCNIEPUMEHTAJIbHbIC PE3YyJbTaThl, PAcXOASIIMECSs C KBAaHTOBBIMU IPEICTABICHUSMU 00
yCTpOWCTBE MarepualbHOro Mupa. B 3TOH cuTyanuum ynHMBHUTEIBHO HE TO, YTO KBAHTOBAs
du3uKa «He 3aMeTHIa» IKCIIEPUMEHTANIbHBIE pe3ynbTaThl coTpynHukoB UAD AH CCCP (Anma-
ATta), a TO, YTO 3TU pe3yibTaThl YAAJIOCh OIyOJUKOBaTh. OOBSICHUTH 3TO MOYKHO TOJIBKO
IIPUCYTCTBHEM B aBTOPCKOM KoJuleKTHBe wieH-koppecnonaenta AH CCCP, naromiem npaBo Ha
yOJIMKAIUIO B aKaIEMUUECKUX U3JaHUSIX 0€3 pelleH3MOHHOM SKCIePTU3BL.

XV1.3. Anaau3 cutyanuu

Wtak, B NpUHUMIHUAIBHBIX BOIPOCAaX OTHOCUTEIBHO YCTPOWCTBAa MarepuaibHOro Mupa,
KBaHTOBasi Teopusi omubaercs. 3HAYUT, OHa MOXKET OmHOaThCs M B MOHMMAaHUU PEaKLUU
IIPEBPAILCHN HEUTPOHA B MPOTOH. MOXKET JIM HEUTPOH pacnagaThCs Ha IIPOTOH U IEKTPOH, KAK
CUMTaeT KBaHTOBas pusuka?

UToObI TOHATH, MOXKET JIU HEUTPOH PacHaaThCsl HA MIPOTOH U DJIEKTPOH, HY)KHO MOHATH, KaK
YCTPOEHBI JJIEKTPOH, HEHUTPOH U MPOTOH. DTO YyHAIOCh CHenaTh C MOMOIIbI OoraToii
uH(pOpMallMy, HAKOIJICHHOM B S3KCHEPUMEHTaX IO COYAApEHUSM BBICOKOIHEPIHUHBIX
MUKpPOOOBEKTOB, PA30THAHHBIX JO YPE3BBIYAMHO OOJBIIUX CKOPOCTEM Ha CHEIHabHBIX
YCKOPUTEISIX.

Oxkazasioch, 4TO AJIEKTPOH COCTOUT M3 AJIEMEHTOB dupa v 001aaeT CTPYKTYPOid, MOA0OHOM
CcTpyKType atmocdepHoro cmepua. OH MOXO0XK Ha MPSIMOM, IJIMHHBIA M TOHKUH paboTaromui
conenoun (puc.2). Oka3zanock, 4YTO HEUTPOH TakK ke 001aaaeT 3GUPHON CTPYKTYpOid, MOJ00HOI

VAP s sz eoZzes sl

Puc.1. Dnextpon

CTPYKTYpE CMepua, HO €ro CTPYKTypa CYIIECTBEHHO OTJIMYACTCS OT CTPYKTYpPhI JIEKTPOHA —
LEHTPaJIbHBI KaHal HEUTPOHHOTO CMepya CBEPHYT B KOJIBLIO M 3aMKHYT caM Ha ceOs, a
crupajgbHble 3(UpPHBIE CTPYHU HAaBUBAIOTCS HA ATO KOJBLO (puUC.2).
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Puc.2. Heittpon

YroObl MOHATH, KaK YCTPOEH IMPOTOH, NPUIUIOCH BBIIBUTH CTPYKTYpy (OTOHA.
HccnenoBanust mnokazand, 4YTO (OTOH SBISETCA O3JIEKTPOH-aHTHUAJIEKTPOHHBIM JIUIIOJIEM.
AHTHAJIEKTPOH NPEACTaBIsIET COOOH MHMKPOOOBEKT C «OTPUIATEIBHON» Maccoil, BelIW4YHHA
KOTOpPOM paBHA M, «IIOJIOKUTEIBHBIM» €IUHUYHBIM 3JEKTPUUYECKUM 3apsiioM (+e), U, Kak U
AIIEKTPOH, ABJISIOIUICS TUaMarHETUKOM.

Oxkazanoce, YTO MPOTOH SBISAETCS COCTABHBIM, HEUTPOH-AHTUAJICKTPOHHBIM OOBEKTOM, B
KOTOPOM HEHTPOH M AHTHUAJIEKTPOH CBSI3aHbl MarHUTHBIM OTTajKuBaHueM. CTpyKTypa 3TOro
00BbEKTa BeChbMa HEOOBIYHA: aHTHAJIEKTPOH PACHOJIOKEH BHYTPH HEHTPOHHOIO «KOJbIA» BJIOJIb
OCH CHUMMETPUM HEHTpOHA TaK, YTO LIEHTPbl MacC HEWTPOHA M aHTUAIEKTPOHA COBNAJAIOT

(puc.3).



)

P

Puc.3. Cxema cTpyKTyphl IpOTOHA

XV1.4. Pemienne npodsaemMbl

BeisiBnenue crpyktypsl ¢otoHa, cosepmienHoe THK Onaronmaps otkpeituio [upaka
BO3MOYKHOCTH  CYLIECTBOBAaHUs JJIEKTPOHOB C  «OTPULATEIBHOM» MAacCOM, I103BOJIMIIO
OoOHapyXuTh JApPYrod cueHapuil TpaHchopMmanuu HeHTpoHa B npoToH. CormacHo 3ToMy
CLIEHApHI0, HEUTPOH MpEBpALAETCs B IPOTOH B PE3y/bTAaTe€ CTOJIKHOBEHUS ¢ (GOoTOHOM. DOTOH,
IPU TAaKOM CTOJIKHOBEHMH, PacHalaeTcs Ha CBOOOJHBIE JIEKTPOH U AHTHAJIEKTPOH. DJIEKTPOH,
Oyarogapss cBOEMy JIMaMarHeTu3My, YXOJUT OT HEHTpOHa, a aHTHUAJIEKTPOH, H3-3a CBOEIO
JMaMarHeTu3Ma U «OTPHULATEIbHOCTH» CBOEH MacChl, JOTOHSAET HEUTPOH U OOBEAUHSIETCS C HUM
€CTECTBEHHbIM 00pa3oM, Oyiarojaps MarHUTHBIM B3aUMOJEWUCTBUSAV MEXIYy HHUMH, B IPOTOH
(puc. 3).

B 510l KapTMHE IPOTOH SBIAETCA PE3yJbTAaTOM pEaKIUMU CHHTe3a, a He pacmaga. i
TaKoro (paHTOMHOro 00BEKTA, KaK «HEHTPUHO», B ITON KapTUHE MECTa HeT.
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Heiitpon n tpanchopmupyercss B IPOTOH p B pe3ysibTaTe TOrO, YTO CTOJIKHYBIIMHCS ¢ HUM
AIIEKTPOH-aHTUAIEKTPOHHBIM JuNoib d pacnajaercs, B CHWJIBHO T'PaJUEHTHOM COOCTBEHHOM
MAarHUTHOM MOJle HeWTpoHa, Ha CBOOOHBIN SIEKTPOH €+ M CBOOOAHBI AHTHAJIEKTPOH €.
OnekTpoH, Onaromapsi CBOEMY JMAMAarHETHU3My U «IOJOKUTEIbHOCTH» CBOEW Macchl,
VCIBITBIBAET MATHUTHOE OTTAJIKUBAHUE OT HEUTPOHA M YXOIUT OT HEUTPOHA. AHTHAJIEKTPOH, U3-
3a CBOEr0 JMaMarHeTWu3Ma, TAaK)KE€ HCIBITBIBAET MArHUTHOE OTTAJIKMBAaHUE OT HEHUTPOHA, HO,
Onmarojapst «OTPHULIATENIBHOCTU» MAaccChl, YyCTpemiisieTcss K HeWTpoHy. HeHTpoH Ttakke
WCIIBITBIBAET MArHATHOE OTTAJIKMBAaHWUE OT AHTUAJIEKTPOHA M IIBITAETCS YWTH OT HET0, HO
AQHTUDJICKTPOH HAMHOIO JIerdye HEUTpoHA. JIOTHAaB HEUTPOH, AHTUAIEKTPOH COEAUHAETCA C
HEUTPOHOM C IOMOIIIbI0 MATHUTHOTO OTTAJIKUBAHMSI U 00pa3yeT MPOTOH:

n+d—n+e, +e" —p+e, .

XVL.5. [lonosHuTEAbHbIE 3aMeYaHUs
HabmronaBiieecss CTONKHOBEHHE JBYX MPOTOHOB, PA30THAHHBIX HA MOIIHBIX YCKOPHUTENSX,
MPUBOAWIO K Pa3pyMICHHIO OJHOTO M3 NPOTOHOB. DU3WKHM TaK OMHCAINA PE3YIbTaThl ITOTO
CTOJIKHOBEHUS:

p+p—>p+n+7z'+,

rac 7Z'+ - KBaHTOBBIN NEpCOHAX IO HAa3BAHUECM ITM-MC30H. B HeﬁCTBHTCHBHOCTH, oTa peakuud
3alMCBhIBACTCS TaK:
+
ptp—ptn+te. .

[Ipn mpouteHuH 3TOH (HOPMYJBI, HY)KHO MMETh B BHUIY, YTO MacChl IPOTOHOB, HEHTpPOHa U
AHTHUAIIEKTPOHA B 3TOH hopMyIe paBHBI HE Mp, My ¥ Me, @ My(V), My(V) 1 Me(V), TIE V — CKOPOCTH
JBHKEHHS TIPOTOHOB ITPU COYapCHUH.



Bonee, yem momyBekoBble PpabOTBI MO  MpoOJeMe TMOCTPOCHHUS  HEUTPHHHBIX
UH(POPMAIIMOHHBIX CHUCTEM W IO TEPMOSJICPHON TMpolieMe OKa3alInuch Oe3pe3ySbTaTHBIMH.
Heiitpunnas mnpoOnema oka3zanack HE TOJNBKO Oe3pe3ynbTaTHOH, HO ©  abCOIIOTHO
OecIepCreKTUBHOW M3-32 OIMMOOYHOTO TOHMUMAHUSl PEaKIUU TpaHCPOpPMALMU HEWTpOHA B
nporoH. Heynmaum B TepMmosimepHO mpoOneme OOYCIIOBICHBI OMMOOYHBIM TTOHUMAaHUEM
peakiuii C BBIICICHUEM JSHEPIHMU B «BOJOPOJHON» OomOe. MCXOAHBIMH TPUYMHAMHU STHUX
OIMOOK SIBISIOTCS OTKa3 OT y4eTa, B TEOPUU MHUKPOMHpPA, 3PUpa C €ro COMPOTHUBICHUEM
JBI)KCHUIO MHUKPOOOBEKTOB M OTKa3 OT y4eTa MarHUTHBIX B3aMMOJICHUCTBUI MEXIy OOBEKTaMU
MUKPOMHPA.

XVIl. MupoBbie KOHCTAHTBI
B coBpemenHol (pusuke cyiiecTByeT moBephse B TO, UTO CTPOCHHE MaTepruabHOro Mupa
ompezenseTcss HaOOpOM TaK HAa3bIBAEMBIX «MHPOBBIX KOHCTaHT». K OCHOBHBIM MHPOBBIM
KOHCTaHTaM OTHOCST MocTosiHHYyI I[lnanka h:6,626070040-10—34I[>K-C, CKOpPOCTh CBETa B
BaKyyMe ¢=2,99792438-10°m¢ !, BEIMYMHY  DJIEKTPUUECKOTO  3apsiga  JAJIEKTPOHA
e:1,6021766208-10719KJ1, IPaBUTAIMOHHYIO TIOCTOSTHHYIO G=667408-10 "“m°-kr '-c 2.

B KBaHTOBOW TEOpUM CYLIECTBYIOT M JPyTHE€ «MHUPOBBIE KOHCTaHTBHL. K HMM OTHOCATCA
BEJIMYMHBI BEKTOPOB MAarHUTHBIX MOMEHTOB JJICKTPOHA ,ue:928,4764620'10726I[)K‘TJ171 u
npoToHa 1,=1,410606787-10 [T .

B koHI1e mponuioro Beka, B GU3NKE MPOU3OILIN COOBITUS, PE3KO U3MEHHBIINE 00BEKTUBHYIO
WH(OPMAIIHIO O «MUPOBBIX KOHCTAHTAX).

XVII1.1. O nocrosinnoii Ilnmanka

B 1979r Obumm omyOnMKOBaHBI AKCIEPUMEHTAlbHBIE JOKa3aTelbCTBA TOTO, 4YTO B
MaTepuaibHOM Mupe OTCYTCTBYIOT HEIETUMBIE TOPLHMU SHEPTHH. DTH JI0Ka3aTeIbCTBA OBLIN
MOJIy4eHbl B SKCHEPUMEHTE [0 PACCESIHUIO (-4acTHI[ CTPYKTypaMu AaTOMHBIX SJEP BCeX
CYLIECTBYIOIIUX XHMHUYECKUX 31eMEeHTOB. OOpaboTka pe3ysibTaToB ATHX HKCIHEPUMEHTOB C
nomoIpio Metoaa «ha3 bipay [2] mokasana, 4To saApa BceX XUMHUYECKHX 3JIEMEHTOB 00J1a1af0T
KBa3UKPUCTATUYECKUMHA CTPYKTypamu [1]. DT pe3ynbTaThl TOBOPAT O TOM, YTO CHCTEMBI
HYKJIOHOB aTOMHBIX siiep 00Ja/lal0T YCTOWYUBBIMH COCTOSIHHSIMH PaBHOBECHS, YTO HYKJIOHBI
CTAOWJIBHOTO Si/Ipa HAXOSTCS HAa YETKO OINPEICIICHHBIX, MTOCTOSHHBIX PACCTOSHUIX JAPYr OT
Ipyra. OTO CIYKHUT SKCHEPUMEHTAJIBbHBIM JOKAa3aTeIbCTBOM TOTO, YTO, B COOTHOIIECHHUSX
HeompeAelieHHOCTeH KBaHTOBOW Teopuu, mocTtossHHasi [lmanmka #£A=0. CregoBarensHo,
dbuznyecKkue MPEICTaBICHUS O CYIIECTBOBAHMM HENENUMBIX TMOPLUUNA HSHEPTUU JIOXKHBI, H
noctostHHas [1nanka He siBnsieTcs 00bEKTUBHBIM (DaKTOPOM MaTepuaibHOro Mupa.

PaccnenoBanue mokazano, 4TO MPEJCTABIEHUS O CYLIECTBOBAHMM «HEAEIMMBIX» KBAHTOB
SHEPTUHM BO3HUKIW IO MPUYMHE HEJOCTATOYHOTO 3HAHMS COJIEPKATEIbHOW COCTaBJISIONMIEH
KonnuecTBeHHOro (opmanu3Ma HpIOTOHA W M3-32 HEIOCTaTOYHO pPa3BUTON (u3MUecKoit
WHTYHIIIH.

Henocratku ¢u3ndeckold MHTYHIIMHA MPUBEIN K ONTMOOYHBIM HMCTOIKOBAHUSM PE3yIbTaTOB
AKCIEPUMEHTOB Dpcrena, Pu3o u MailkelbCoHa, COTJTaCHO KOTOPBIM MAarHeTH3M, 10 CHX Top,
CUMTAETCSl TMPOUCXOIAIIUM OT JABHKEHHUS DIIEKTPUUECKHX 3apsJoB, a Takas BaKHeHIIas
COCTaBJISIIONIAsT MarepuaibHOrO Mupa, kak »¢dup, cumraercs orcyrcTByromerd B Ilpupone.
BceneactBue »THX OmmMOOK, cyliecTBoBaHWE 3(upa, C €ro COMPOTHBICHUEM JIBXKEHUIO
MHUKPOOOBEKTOB, U MarHUTHBIE B3aMMOJICUCTBHS MEXIY MUKPOOOBEKTaMH, B KBAHTOBOW TEOPUU
MUKpPOMHpaA HE yuuThIBaroTcs [3,4].

Ucnons3zoBanne meronoB THK - Teopum HenmWHEWHBIX KoOJI€OAHWNW — KOJWYECTBEHHOTO
dopmanm3ma HeloToHa, ¥ y4deT 3¢upa, ¢ €ro CONPOTUBICHUEM ABIKCHUIO MaTEPUATBHBIX
OOBEKTOB M MArHUTHBIX B3aMMOJICHCTBHA MEXIy MAaTepUaTbHBIMH OOBEKTaMH, IO3BOJIMIN
MOHSITh, YTO BCE OOBEKTHI MHKPOMHUPA U MAaKPOMHUPA COCTOSAT U3 DJIEMEHTOB d(Hpa, CBI3aHHBIX
MEXy COOO0M TOPKO MAarHUTHBIMH B3aUMOJICHCTBUSIMH [4].



XVI1.2. O ckopocTu cBeTa

ITon «cBerom» B (hu3MKe MOHMMAETCS 3JIEKTPOMArHUTHOE HM3JIyuyeHHe aToMoB. Bemuunna
CKOpPOCTH CBETa B «BAaKyyMe» - ¢, CUATACTCA OJTHOW U3 «MHUPOBBIX KOHCTaHT». ATOMBI OBIBAIOT
«HEBO30YXKJIEHHbIE» U «BO30YX/IEeHHBIE». BO30yKIE€HHBIM Ha3bIBAIOT aTOM, 3aXBaTHBILUN OJUH
WK HECKOJIBbKO (hoTOHOB. [Tox «poToHOM» B (PU3HKE MOHUMAIOT KBaHT CBETA.

CopnepxaTenpHoe NoHMMaHuUe (QoToHa B (u3uke orcyrctByeT. Koraa Bctaer Bompoc 00
yCcTpoiicTBe ()OTOHA U O €ro BechbMa HEOOBIYHBIX CBOMCTBAX, TO OTBET OBIBAET COBEPIICHHO
OecconepxkarenbHbiM. B KOMMeHTapusx (OTOH OOBSABISAIOT TO «CTYCTKOM 3HEPrum», TO
«BOJIHOBBIM TTAKETOM, ... .

Cunraercs, 4Tto (OTOHBI MOSBIAIOTCS B pe3yJbTaTe «KOJUIANCa» M «AHHUTWISILIAN
MO3UTPOHUS — ANEKTPOH-TIO3UTPOHHOTO IUNONSA. AGCYPIHOCTh 3TUX MPEICTaBICHHM, (hrU3KKa HE
IIOHMMAeT M3-3a OTKa3a OT YydeTa MarHUTHBIX B3aUMOJEHCTBHM MEXAY 3JIEKTPOHOM U
no3utpoHoM. Ilpu yueTe STHX B3aMMOJEHCTBHI OKa3bIBACTCS, YTO MO3UTPOHUI 00JamaeT
1J100a1bHO YCTOMYMBBIM COCTOSTHUEM PABHOBECHSI, B KOTOPOM PACCTOSTHUE MEX]y 3JIEKTPOHOM U
MO3UTPOHOM Ha TOPSIOK OOJIbIIE BEIUYHHBI «BOPOBCKOTO pajycay. ITO TOBOPUT O TOM, YTO
«KOJIATC» U «@QHHUTWISILIUS» SBJSIFOTCS BCEro JIMIIbL a0CTPaKTHOM, HE UMEIOIEH OTHOIIEHUS K
peasibHOMY MarepuaibHOMYy Mupy, pusndeckoii fantasy.

[Toucku comepkaTenbHOrO MOHUMAaHUS YCTPOHCTBa (POTOHA NMPUBEIN K OOHAPYKEHUIO TOTO,
yro Jlupaky  ynmaimoch  BBIIBUTH ~ TEOPETUYECKYI0  BO3MOXKHOCTH  CYIIECTBOBAHHUS
3JIEKTPOHONOA00OHBIX MHKPOOOBEKTOB C «OTPULATEIbHBIMI» MaccaMHu, T.e. C MaccaMi,
BXOJISIIIMMH B CYIIECTBYIOIINE KOJMYECTBEHHBIE (DOpPMaNM3MBI CO 3HAKOM «MHUHYC». M3-32a Toro,
4TO, 10 MHEHUIO (PM3UKOB, SKCIIEPUMEHTAIBHO TaKue 00BEKThl HUKOT/1a HEe HAOII0AaINCh, U U3~
3a TOro, 4YTO TaKWe NPEACTABICHUS MPOTHBOPEYAT KBAHTOBOM TMapajurmMe, OHU ObUIH
OTIIpaBJIEHbl Ha «(pU3NYECKYIO CBaIKY». OJHAKO, €Clii B HMIMPOKO HCIHOJIb3yEMOM YPaBHEHUHU:
d/dt[mv(1-vc2) °°]=q(E+c '[VH]) 0fHOBpEMEHHO H3MEHNTD 3HAKU MACChl M U HIEKTPUIECKOr0
3apsia (, TO pemeHust 000MX ITUX ypaBHEHUI OyayT aOCONIIOTHO OJAMHAKOBBI, TOXK/IECTBEHHBI.
CrnenoBarenbHO, B HAONIONATENFHBIX YCTAHOBKAaX TPEKH AHTHUAJIEKTPOHOB HEOTIMYUMBI OT
TPEKOB JJIEKTPOHOB, a TPEKH AaHTHIIO3UTPOHOB HEOTIMYMMBI OT TPEKOB MO3UTPOHOB. ITO
O3HayaeT, YTo HAOIIOAATEN HECTIOCOOHBI CKa3aTh, SJICKTPOH WIIM aHTHUAJIEKTPOH OCTaBHJI CBOM
ciesl B HaO0AaTeNbHOM yCTaHOBKE.

Tak ObuTH BBIpaOOTaHBI MPEICTABICHUS O TOM, YTO (DOTOH MPEACTABISIET COOOM IIEKTPOH-
AQHTHUAJIEKTPOHHBIN TUIOJb, CIOCOOHBIN K caMOpa3roHy, Onarojaps «OTPUIATEIbHOCTH» MacChl
anTudnekTpoHa [5]. Ilpu s3tom, ObUIO OOHApYKEHO, UYTO YCTAHOBHUBIIASICA CKOPOCTH
ABHKEeHUs (POTOHA He SABJISeTCH HEeM3MEeHHOIi, a 3aBUCHT OT IVIOTHOCTH BCTPEYHOro 3¢upa.

VY4er a¢upa 1 MarHUTHBIX B3aUMOICHCTBUI MEXIY DJIEMEHTaMHU aTOMa TO3BOJIHIIN JOCTHYb
JIETaJbHOTO TOHUMAaHHUsI CTPYKTYpbl HEBO30YXJIeHHOro aroma [6]. Okaszaoch, 4TO cUCTEMa
DIIEMEHTOB HEBO30YKJIEHHOTO aToMa o00JaJlaeT YCTOMYMBBIM CTATHUYECKUM PABHOBECHEM.
OJEeKTPOMAarHUTHOE M3JIy4Y€HHE TaKOr0 aroMa TIeHepupyercs KOJIeOaHUSMHU aTOMHBIX
AIIEKTPOHOB, BBIBEACHHBIX BHEITHINM BO3MYIIICHHEM M3 COCTOSHUSI pAaBHOBECHSI.

BoisiBnenue CTpykTypbl (OTOHa TPUBENO K TOHHUMAHUIO CTPYKTYpHl U (DOpMEI
CyIecTBOBaHUSI BO30yxaeHHOro atoma [5]. Oka3zanoch, 4To (DOTOH, 3aXBAaYEHHBIM aTOMOM,
BKJIIOYAETCSl B «3JICKTPOHHYIO O0OJIOUKY» aTOMa KakK €IMHOE IIeJI0e, B BHUJE TOrO e CaMoro
DIIEKTPOH-AHTUDJICKTPOHHOTO IHIONSA. BBIsSBICHHWE NeTadbHONH WHGOPMAUKM O CTPYKTypax
HEBO30YXKICHHBIX M BO30YKICHHBIX aTOMOB IIO3BOJIMJIO JOCTHYh MOHUMAaHHUsS TOTO, YTO
CYIIECTBYIOT J[Ba BHJA AJIEKTPOMArHUTHOTO M3IIyUYEHHs] aTOMOB — YMCTO BOJHOBOE M (POTOHHOE
[7].

YucTo BOJTHOBOE AJIEKTPOMArHUTHOE U3JTyueHHE HEBO30YK/IEHHBIX U BO30YXICHHBIX aTOMOB
TeHEepPHUPYETCsl KONEeOAHUSIMHU COICPIKALINXCS B HUX JJIEKTPOHOB M AHTUAIEKTPOHOB. Tak Kak
JIEKTPOHBl M AHTURJIEKTPOHBI OONAJAIOT JJIEKTPUYECKMMHU 3apsiiaMd U COOCTBEHHBIMHU
MarHUTHBIMH TOJISIMH, TO 3TH KoJle0aHUs BO30YKIAIOT 3JI€KTPOMAarHUTHBIE BOJIHBI B 3(hupe.

«JIBrkymas cuina» (poToHa pasroHseT He TOIbKO caM ()OTOH, HO M 3aXBATUBLIMHA €ro aToM.
[TosToMy, BO30YXIEHHbIE aTOMBI MOTYT CTA0WJIBHO CYIIECTBOBaTbh TOJBKO B JBIKEHHH,



Onmarozmapst «ABIXKYyIIeH cuie» GporoHa. Eciau Bo30yXIeHHBIN aTOM, B pe3yJIbTaTe CTOIKHOBEHUH
C IPYyTUMH MHUKPOOOBEKTaMH, TEPSET BOZMOXHOCTh CBOOOHOTO ABIKEHHUS, TO 3aXBaUCHHBIE UM
(OTOHBI €r0 TOKHUIAIOT, TPEBPAILASCh B (DOTOHHOE H3ITyUYeHHE.

CKOpOCTh  PAaCHpOCTPAHEHUSI JIICKTPOMAarHUTHBIX BO3MYIICHMH B 3¢dupe oKa3anach
0~8-10%m-c”!. DKcrepuMeHTAIBHO YCTAHOBICHHAs CKOPOCTh ABIKeHHs (otona c~3-10%m-c™!,
DTO HECKOJIBKO pa3Hble HU(PBI. BeanunHbl 0 U ¢ 3aBUCAT OT IUIOTHOCTH 3dupa. Yem ruioTHee

a¢up, TeM OOJIBIIE ¢ U TEM MEHBIIIE C.

XVI1.3. O BesiuunHe 3JIeKTPUYECKOT0 3apsiia YJIEKTPOHA

BennunHa Macchl 37I€KTpOHA 3aBUCUT OT IUIOTHOCTH OKpY’KarmoIero 3gupa, or cKkopoctu
JBYDKEHUS AJIEKTPOHA V B 3()Upe M OT OPUEHTALMU BEKTOPAa MAarHUTHOT'O MOMEHTA JICKTPOHA M.
OTHOCHUTEJIBHO BeKTOpa ckopocT V [8]. Macca aiieKTpoHa, B 3aBUCHMOCTH OT 3TUX (haKTOPOB,
MOYET KaK yBEJIMYUBATHCSA, TaK U YMEHBIIATHCSA. DKCIIEPHUMEHTAILHO 3a(MKCUPOBAHO TOJIBKO
YBEJIMYEHUE MAcCChl CBOOOJHOIO 3JIEKTPOHA, Pa3roHAeMOro Ha yckopurensx. [Ipu gocraTtouHo
0OJBIINX CKOPOCTSIX, Macca MEKTPOHA MOXKET YBEIMUMBATHCSA Ha 2-3 mopsiika.

Bo Bceit nameit Beenennoit mnotHocTs 3¢dupa yBennuubaercs [9]. Haumenslnyto Benuuuny
IUIOTHOCTH 3(prpa UMEET B LEHTPAIBHBIX 00JACTAX W IMOBBIIIACTCS K mepudepun BeeneHHOM.
[ToaTomy, BO BceneHHOll BeJMYMHA MacChl CBOOOJAHOIO 3JIeKTPOHA M BeJIHYHUHA €ro
3JIeKTPUYECKOr0 3aps/ia BAPbUPYIOTCS B HEKOTOPBIX mpeneaax. MacmraOpl 3TUX Bapualui
MOTYT MOKa3aThCsl He3HaYNTeNbHbIMH. OIHAKO, AaXKe, Ka3aloch Obl, HE3HAYUTENIbHBIC BapHalluU
IUIOTHOCTH 3pHUpa MOTYT CYIIECTBEHHO WCKa3WTh TPEJACTABICHUS 00  YCTpOiCTBE
MaTepuaibHoro Mupa B Hameld Bcenennoit. Hampumep, HabmogaemMoe «KpacHOE CMEIICHUE)
CHEKTPOB AJIEKTPOMArHUTHOTO H3IIyYeHHs, TEHEPUPYEeMOTrO HCTOYHHKAMH Ha mepudepun
Bcenennoit, mpu mnpeHeOpeKeHHMH HW3MEHEHHEM IUIOTHOCTH 3(upa, MNPUBOAUT K JIOKHBIM
BBIBOJIaM O CBOWCTBAax MaTepuu. BenauunHa 3TOro «KpacHOro CMELIEHHs» TakKoBa, 4To,
cornacHo Jlomiepy, MarepuabHblE UCTOYHUKHU AJIEKTPOMArHUTHOIO U3IY4YEHMsI, HAXOAAIMECS
Ha nepudepun BceneHHoO#, y0eralor OoT HAac CO CBEPXCBETOBBIMH CKOpOCTSMHU. McTHHHOE,
aJleKBaTHOE OOBSCHEHHE ATOTO SBICHUS YIAJI0Ch MOIYYHTh TOJIBKO Mpu yuete 3¢upa [10].

Tak Kak 3JEKTPOH COCTOMT U3 3JEKTPOHOMOJOOHBIX 3JIEMEHTOB 3(¢upa. 00JaJaroLIX
CBOMMHM DJJIEKTPUYECKUMH 3apslaMd, TO €ro DJJIEKTPUYECKHI 3aps]] YBEJIWYUBAETCS WIIU
YMEHBILIAETCS] OJTHOBPEMEHHO C YBEJIIMYEHUEM UJIM YMEHBUICHHUEM €0 MacChl.

XVI1.4. O cobcTBeHHBIX MATHUTHBIX MOJISIX 3JIEKTPOHOB U HYKJIOHOB

B kBaHTOBOW TeOpUM BEIWYMHBI BEKTOPOB MAarHUTHBIX MOMEHTOB 3JIEKTPOHA M MPOTOHA
CUMTAIOT JIOTIOJTHUTEILHBIMU «MHUPOBBIMH KOHCTaHTaMH». B 3TO# TeOpUM BETMYHUHBI BEKTOPOB
MarHUTHBIX MOMEHTOB HJIEKTPOHA u IpOTOHA CUUTAIOTCS PaBHBIMH
1e=—923,47664620-10 > Iax-To ' u 4,=1,410606787-10 *° [Toxc- T .

31ech HEOOXOAUMO cJiesiaTh 3aMedaHusi. Bo-mepBbIX, MarHUTHOE TOJE€ OCECUMMETPUYHO,
M3-3a 3TOr0, OHO ONKCHIBACTCS C TMOMOIIBI0 BEKTOpPa MarHUTHOTO MOMEHTa MHKPOOOBEKTa M.
[TosToMy, KakumMu OBl NPUUYMHAMHM HHM PYKOBOJACTBOBAJACh KBAHTOBAas TEOPUS, CUHUTATh
BEJIMYMHY BEKTOPA OTPHUIIATEIBHOM, MSITKO TOBOPSI, OUY€Hb CTPAHHO.

Bo-BTOpBIX, B KBAHTOBOW TEOPUH «MHPOBBIMH KOHCTAHTAMH) CUUTAIOTCSA TOIBKO e U Up,
BEJIMYMHA MAarHWUTHOTO MOMEHTa HEWTpOHAa [, K «MHPOBBIM KOHCTAaHTaM» HE OTHOCHTCH.
Masaiite yranaem, mnouemy. Ckopee Bcero, rmotomMy, 4ro B KBAaHTOBOH TEOpUH D3JIEKTPOH U
NPOTOH CYHUTAIOTCS JIEMEHTAPHBIMHU, & HEHTPOH — cocTaBHBIM. OHAKO, TEOPHS HEIWHEHHBIX
KOJICOAHUH YCTaHOBHJIA, YTO DJIEMEHTAPHBIMU SIBJISIOTCSA TOJBKO AJIEKTPOH U HEUTPOH, HO HE
nporoH [11].

B-TpeTpux, uccinenoBaHre MarHeTU3MOB 3JICKTPOHA, HEHTPOHAa W MPOTOHA IOKA3ajo, YTO
3JIEKTPOH M NPOTOH — JHAMAarHETHKH, a HEWTPOH — MapaMarHeTHK, U 4TO i<, [12]. Kpome
TOT'0, KOJIMYECTBEHHAS UACHTU(PHUKAIMS [TOKa3aJ1a, YTO ,un:3-10_4,up, au,=8,372 ue.

Tak Kak dJEKTPOH COCTOUT W3 DJIEKTPOHOMOIOOHBIX 3JIEMEHTOB d(upa. 0o0iamarommx
CBOMMHU COOCTBEHHBIMH MAarHUTHBIMH TOJSIMH, TO €ro COOCTBEHHOE MAarHWTHOE II0Je



YBCIUMYMUBACTCA WM YMCHBIIACTCA OJHOBPCMCHHO C YBCIWYCHHUCM WM YMCHBIICHUCM CTO
MacCChI.

XVIL.5. O TeopeTHyecKkoii HeMOJIHOLEHHOCTH
KBaHTOBOM (U3MKH
U crenuaIbHON TeOPUHM OTHOCHTEILHOCTH

Wrak, cucrema (QU3MUECKUX «MHUPOBBIX KOHCTAHT» OKa3ajach OIIMOOYHOW U
HECOCTOSITeNIbHOM. BO MHOroM HECOCTOATENbHBIMU, KaK BBISCHHUJIA TEOpUS HEJIWHEHHBIX
KoJIeOaHUH, OKa3ajJhchb W COBpPEMEHHbIE (U3NYECKHE TPEACTaBICHUs 00 YCTpoHcTBe
MmarepuaabHoro Mupa [3-49].

Pemaronmum 0Ka3aTesbCTBOM HETOIHOLEHHOCTH KBAaHTOBOW TEOPHUM SIBUJIUCH PE3YJIbTAThI
9KCIIEPUMEHTA [0 PACCESHUIO O-4aCTHUI[ Ha CTPYKTypaxX aTOMHBIX sIep BCEX CYILECTBYIOIIMX
XUMUYECKUX 3JeMEHTOB [1l], U3 KOTOpBIX, C HEM30EKHOCTHIO, BBITEKAET, YTO IOCTOSHHAs
[Tnanka h=0 1 uro B MaTepuaibHO MHUpPe OTCYTCTBYIOT HEJCIMMbIC KBAHTHI SHEPTHH.

OaHuM W3 J0Ka3aTeNIbCTB HEMOJHOLIEHHOCTH TEOPHUM OTHOCUTENIBHOCTH, SBIISIOTCS
pe3yNbTaThl, MOJyYEHHbIC TIPU PA3rOHE, MO BBHICOKUX CKOPOCTEH, AMEKTPOHOB M HYKJIOHOB Ha
CHEIHUAJIbHbIX YCKOpUTENSX. V3MepeHus mnokasajid, YTO OTHOCUTEJIbHBIE MpHUpAILEHUs Macc
9JIEKTPOHOB M HYKJIOHOB, B OJJHUX B T€X JK€ JHMAla30HaX CKOPOCTEW, OTIMYAIOTCS Ha MOPSIKHU,
BOIPEKU TeopeTndeckum npeackazanusm CTO.

Oti  ommMOKM KBAaHTOBOM TEOPUU U  TEOPUU  OTHOCUTEIBHOCTH  OOYCIOBIEHBI
NPUHIUINHAIBHBIMA OIMIMOKAaMU, JOMYIIEHHBIMH (U3UKOW TMPH HMHTEPIPETAMH PEe3yIbTaTOB
skcriepumMerToB Dpcreaa (1821r,[50]) u @uso (1851r, [51]). U3-3a ommbo4HOM HHTEPIIPETALUH
pe3yabTATOB dKCIIEpUMEHTa Dpcrena, B (U3MKE MOCUYUTAIN MAarHETU3M HE CaMOCTOSATEIbHBIM
SBIICHUEM B MaTepuaibHOM Mupe, a BTOPOCTENEHHBIM - MPOUCXOISIIIMM OT JBHKEHUS
AIIEKTPUYECKUX 3apsiioB. B 1eicTBUTENB HOCTH OKa3aloch, YTO MAarHETHU3M TE€HEpUpYeTCs He
JIBIDKCHHUEM DJIEKTPUYECKUX 3aps/IOB, a IBUKEHHEM MarHUTHBIX mosieit [4].

Pesynbrars! skcniepumenta ®u3o SIBUIINCH 10KA3aTE€ILCTBOM OOBEKTUBHOTO CYIIECTBOBAHU S
spupa. OnHako, OHM (U3MKE HE TMOHPABWINCH M ObUIM JI€3aBYHPOBAHBI C TOMOIIbIO
3akoHoMmepHocTer CTO, okazaBIIMXCS, KaK YKa3aHO BBIIIE, OIIMOOYHBIMH.

°

TeopeTnueckas HEMOJHOLIEHHOCTh KBAaHTOBOM MapaJurMbl IpUBeNa K KPyIHEHIINM, 3a BCIO
UCTOPUIO (PU3MKH, MPAKTHUECKUM MpOBajaM - B IMpoOsieMe MOCTPOeHUs HH(POPMAIMOHHBIX
HEUTpUHHBIX cucTeM [11] u B mpobiaeme nocTpoeHus: YIpaBisieMbIX SHEPreTUYECKUX PEaKTOPOB
Ha JIeTKuX sapax [28,35]. 3a mecTbaecsaT ¢ JIMIIHUM JIeT, 110 ATHUM MpobdieMamM 6e30TBETCTBEHHO
1 0€31yMHO pacTpauyeHbl OIpOMHbBIE UHTEIIEKTYaJIbHbIE CHUJIbl M MaT€pHaJIbHbIE CPE/ICTBA.

Teopuss HenMHEWHBIX KojeOaHWH OOHapyXHJa, YTO MPUYMHOM HeyJgad B Ipodieme
MOCTPOCHUS «HEHUTPUHHBIX» HH(POPMAIMOHHBIX CHCTEM SBIAETCA OMMOOYHOE (U3HUECKOe
NOHMMAaHME PEaKlMU MpPEeBpalIeHUss HEMTpOHA B MPOTOH, 3acTaBUBINEE (U3UKY BBIAyMaTh HE
CYIIECTBYIOIMIT B MaTepuanibHOM Mupe o0bekT — «Heirpuno» [11]. IlpuumHON Heygad B
«TEpPMOSIIEPHOI» TpobOJIeMe OKa3aloch HCIOJIb30BAaHME CXEMBbl HEpealn3yeMOd peakluu
SICPHOTO CHHTE3a BOJIOPOIHBIX siaep [28,35].

0

OTka3 OT BKJIIOYEHHS, B TOCTYJaTUBHYIO CHCTEMY (HU3WYECKUX IMpe/CTaBlIeHU 00
YCTPOMCTBE MUKPOMUPA, TaKUX (PYHIAMEHTAIBHBIX COCTaBISIONINX MaTepuaabHOro Mupa, Kak
3pUp W MAarHUTHBIC B3aUMOJICHCTBHA MEXIY MHUKPOOOBEKTAMH, TIOCIYKWI TPHIUHON
npUOJIMKEHHOTO XapaKkTepa KOJIMYeCTBEHHOIO anrnapara KBaHTOBOW Teopuu. O mpuOIMKeHHOM
XapakTepe KBAaHTOBOW TEOPHHM TOBOPUT €€ KOHCEPBATHBHOCTh, OTCYTCTBHE B HEHW TaKUX
MOHATHH, KaK YCTOHYMBOCTb COCTOSIHMA OOBEKTOB MHKPOMHpPAa M CXOJMMOCTH MEPEXOIHBIX
JTUHAMHYECKHUX MPOIECCOB K TAKUM COCTOSHUSIM.

HmeHHO, u3-3a TpeHEOpEe)KeHUs HSTHUMHU (pakTopamMu MaTrepuanbHoro Mmupa, ¢usuka
MHKPOMHpaA OKa3ajlach HECIOCOOHA HCIOJIb30BaTh (OPMANIHM3M «KJIACCUYECKON» (U3UKUA —
dopmanuzm HploToHa, UIS M3y4EHHsI YCTPOMCTBAa OTAEIBHBIX OOBEKTOB MHUKPOMHUpPA, W, B



YaCTHOCTH, JUI MOCTPOCHUS aJEKBAaTHOM MaTeMaTHYECKOH MOJEIH HEBO30YKIECHHOTO aTroma.
KBaHTOBass Teopus oka3ajachb KOHCEPBATUBHOW IMO-BUIUMOMY, IIOTOMY, YTO, B Hayaje IyTH,
TEOpUsT MHUKPOMMpA HUCXOAMJIA M3 IUIAHETApPHBIX AHAJOTUM, Jpyrue >K€ aHAJIOTMMU €M, IOo-
BUJMMOMY, HE ObLIM U3BECTHBI. J[eHCTBUTENBbHO, U3 HAOIIOACHUN IJIAHETHBIX CHUCTEM, MOXKET
[I0KAa3aThCs, YTO ABM)KECHUS IIJIAHET HE UCIIBITHIBAIOT 3aMeiieHus. [loaToMy, 3Tu npencraBieHus
IBITAINCh TEPEHECTH M Ha O00BEeKThl Mukpomupa. Ilpu stoM, ¢usuka, mo-suIUMOMYy He
IIOHMMAET, YTO BPEMEHA NIEPEXOAHBIX IIPOLIECCOB B MAKPOMUPE U B MUKPOMUPE PA3IUYAIOTCS Ha
MHOTrMe Mopsiakd. To. 4yTo, /Uid OOHApY)KEHUs TaKUX IPOLECCOB B MUKPOMHUPE, TOCTATOYHO
JI0JIeH CEKYH/Ibl, B HEOECHOM MEXaHUKe TpeOyeT HECKOIbKUX YEJIOBEYECKHX TTOKOJICHHH.

OnbIT, HAKOIUICHHBIH TEOpHeld HEIWHEHWHBIX KoJieOaHWH, TOBOPHUT O TOM, UYTO BCE
JUHAMHYECKHE MPOILIECCH B MaTepUaIbHOM Mupe IUCCUIIaTUBHBL, 2 KOHCEPBAaTUBHBIE MOJEIHU U
METOABI CIIY’KaT TOJIBKO Ui IOJIy4€HHs] IpPEeBapUTENIbHbIX, OPUEHTUPOBOYHBIX PE3yJIbTaTOB
[52-54]. OGHapyxeHHE OMMOOYHOCTH (U3MUYECKUX NPEACTaBICHUN 00 OTCYTCTBUU 3(hupa B
MaTepHaJbHOM Mupe U IJIOTHOrO 3alojHEeHHs MM Bcel BceneHHOM, Xopouo OObSICHAIT
JIMCCUITATHBHOCTh BCEX CYIICCTBYIOIIMX MaTepuaibHbiX cuctem [10].

o

CoBpeMeHHas (pu3HMKa OTHACT NMPHOPHUTET DKCIIEPHUMEHTY MEped TeOpUeH, CUUTas TEOPHIO
UTparolleil BTOPOCTENEHHYI0, 00CIYKHUBAIOILYIO poJib [55-57]. MimtocTpupyst 3T0, 3HaMEHUTHIN
JL.Kamuna npuBoauT cioBa aHrmickoro ¢usuka I»Bu: «OQuH XOPOUIHA SKCIIEPUMEHT CTOUT
6osb1Ie U300peTareabHOCTH HhIOTOHOBCKOTIO yMay.

OKCepuMEHTAJIbHOE J0Ka3aTeNIbCTBO OTCYTCTBUSA B [Ipupone HeenuMblX KBaHTOB 3HEPTUU
[1] oka3anock st GU3KMKH «HEXOPOIIMM 3KCIEPHMEHTOMY» - MUpPOBasi (pU3MKa €ro MOMpoCTy
«He 3ameTruna». Tem camblM, KBaHTOBas TEOpHsI caMma IOCTaBWJIa ceOe HESBHYIO, HEIJIACHYIO
OLIEHKY — OOBSICHEHHE 3TOr0 pe3yjbTaTa BO3MOXKHO ObUIO TOJBKO NpH yueTe 3dupa, c ero
COMPOTHUBIIEHUEM JIBIJKEHUIO MaTEpUaJbHBIX OOBEKTOB, MPOUTHOPUPOBAHHOIO KBAaHTOBOMU
TEOPUEH.

OTO — HE €IMHCTBEHHas M3MeHa (PM3UKHU MPOBO3IJIAIIEHHOMY NMPUHIUIY MPUOPUTETHOCTU
skcnepumenTa. Croja K€ MOXKHO OTHECTH MpoOJieMy CYIIECTBOBAHUS —«HEUTPHUHO»,
«TEPMOSJIEPHYIO MTPOOIEMY», TPOOJIEMY CYIIIECTBOBAHUS «KBAPKOB, MIOOHOB, TUOHOB, .)».

Tak, B 9KCIIepUMEHTax Ha YCKOPHUTEISIX MUKPOOOBEKTOB, ObLIO OOHAPY)KEHO, YTO, B OHUX U
TeX K€ JUana3oHax CKOpPOCTEH pa3roHa, MacChl AJIEKTPOHOB YBEJIMYMBAINCH Ha 2-3 TOpAJIKa,
TOrJa KaKk Macchl HyKJIOHOB YBEJIMYHMBAIUCH BCETO pa3a B 1,5. 3HaHME CTPYKTYp RJIEKTPOHOB U
HYKJIOHOB TI03BOJIsieT 0€3 Tpyda MOHATh MNPUYMHBI 3TOH OrpoMHOM aucrponopuuu. Ho
JOCTMD)KEHUE TIOHUMaHMS 3TUX CTPYKTYp OBLIO HENOCTYNHO (QH3UKE H3-3a MpeHEOpeKeHHs
spupoM. W oHa mpennousa NOBEPUTh «KPACHBBIM» aOCTPAKTHBIM KOJIMYECTBEHHBIM
3akoHoMepHOCTSIM CTO (Bemp B CTO »dup Tak xe HE YYUTHIBAETCS), COTJACHO KOTOPBIM
m(v)=m(0)(1-v’c %) *°, HesaBHCHMO OT TOro, OIEKTPOHOM WA HYKIOHOM SBISCTCS
MHUKpPOOOBEKT. A TaKk KaK »3TO COOTHOUIEHHE HKCHEPUMEHTAIbHO OOHApPYXEHHYIO
JUCTIPONOPIUI0 HE OOBACHSAET, TO ObUIO NPHUHITO CYUTATHh 3TU OOBEKTHl HE CKOPOCTHBIMU
JIEKTPOHAMM U HYKJIOHAMH, a HOBBIMHM, €€ HE U3BECTHBIMU, MAaTEPUAIbHBIMU CYLHTHOCTSMHU —
MIOOHaMH, IMUOHaMH,... .Tak 3apojuiack HOBas, BHEUIHE IOXOXas Ha Hay4yHYyl, 00JacTb
«uccrnenoBanuily B ¢usuke, nooupsemas HobOeneBckMM KOMHUTETOM M (DMHAHCHUPYIOIIMMU
OpraHaMu.

[Tocne Toro, kak ¢u3MKa OKa3ajach HECHNOCOOHOW MpUMeHHUTh amnmnapar HploToHa K
UCCIICIOBAaHUIO CTPYKTYpP MHKpPOMHpaA, 00 u300peraTenbHOCTH HBIOTOHOBCKOTO ymMa M €ro
dbopManu3Me HavyaIMCh BhICKa3bIBaHUs B IPEHEOPEKUTENBHON (HOpME — «MEXAHUCTUUECKHIDY, . ..
(cM., Hanpumep, [58]).

O cpaBHUTENBLHON TOTCHITMATBHOW 3P deKTHBHOCTH ¢dopMain3Ma KBAaHTOBOW TEOPUU U
¢dopmanuzma HpioToHa TOBOpAT pe3ynbTarbl, npuBeaeHHbIE B [3-49]. OT0 MOXHO OOBICHUTH
TeM, 4to ¢opmanu3M HploToHAa pabOTOCIIOCOOEH TPU KCCICIOBAHWM W KOHCEPBATHUBHBIX
CUCTEM, KBAaHTOBBII K€ almnapaT IPUroJieH TOJIbKO Ha MHOYKECTBE KOHCEPBATUBHBIX 3a/ad..



O HeaneKkBaTHOCTH OJHOTO W3 KOJM4YeCTBEHHBIX BhIpakeHHMH CTO OBLIO TOMBKO UYTO
ckazano. C momompo OTO, DUHINTEHH BBIYUCIWI yroJl Y UCKPUBIICHUSI TPAacKTOpHH (HOTOHA,
0Py TPOXOXKACHUH (OTOHA uepe3 COJIHEYHBIH JIMMO, moj BiUsHMEM rpaBuTanuu CoJHIA.
DKCrepuMEHTAIbHBIE U3MEPEHHUs IMOKa3ald, YTO OLIEHKAa 3TOro yrila HaXOJUTCS B MHTEpBaje
(1,61",2,24"). Pesynprar OHHINTEHHA OKa3ajics paBeH 1,745". DTOT yros, BBIUUCICHHBIN C
nomoIisio popmanusMa HeroToHa, okaszaics pase 1,757" [45].

DOWHIITEHH MHTEPECOBAJICS BIMSAHUEM Ha MOBeAeHUE (OTOHA HE TOJIBKO TPABUTALUH, HO H
BHEIIHMX MarHUTHBIX nojied. OJIHAaKO, aHATUTHYECKUE BO3MOXKHOCTH ISl U3YyUEHUS BIMSHUS
MarHUTHBIX TOJIeH Ha moBejeHne (GOTOHA B (PU3UKE OTCYTCTBOBaIHM. OMHAXKIIBI, OH MPEATIOKHIII
[1.JI.Kanuue mnonpITaThCsi BBIICHUTH 3TOT BONPOC C IOMOIIBIO JKCIEPUMEHTa, HO JEJI0
OTPaHUYMUIIOCH TOJILKO MOCTaHOBKOMW Bompoca [55].

BenuuuHy yriia UCKpUBJICHHSI TPaeKTOPUM (OTOHA YAAJIOCh BBIYUCIUTH (POPMATU3IMOM
HeioToHa TONBKO B pe3yibTaTe BBISBICHUS SJIEKTPOH-AHTUAIEKTPOHHON CTPYKTYpHI (DOTOHA.
Okazanoch, 4TO 3TO 3HaHUE CTPYKTYpPbI (POTOHA MO3BOJISET MOTYYUTh TEOPETUUECKHE OTBETHI U
Ha BIMSHHE BHENIHMX MAarHUTHBIX M JJICKTPUUECKHX BHEIIHMX BO3JCHCTBUN Ha IOBEICHUE

dorona [45].

XVII.6. IIpoJioHranus aTOMUCTHKH

ATomucTrka sBiseTcss 3(QQPEKTHBHBIM TEOPETHUYECKHUM CpEACTBOM IIO3HAHHS YCTPOWMCTBA
marepuaigbHOoro Mupa. IlepBble KOHKpeTHBIE BOIPOCHI, OTHOCSIIMECS K 3TOW mpodieme,
BO3HUKJIM B CBS3M C OTKPBITHSMH pa3HBIX BEHIECTB, OOJAaNAIOMMX CHEIH(PHYSCKIMH,
npucymuMu UM cpoiictBamu [59,60]. Xumuueckue 3KCrIepuMEHThI IOKA3aId, YTO YMEHbIICHHE
KOJIMYECTBA BEIECTBA, B OLIYTMMBIX IIpelesax, He M3MeHseT ero cpoicrea. [locne sroro,
€CTECTBEHHBIM 00pa30M, BO3HHUK BOIPOC O TOM, CYIIECTBYET WM HET, HAUMEHbIIIee KOJIUYECTBO
BEIIIECTBA, COXPAHSIONIEE M  ONpENENIIoNnee €ro CBOWCTBA. ODTOT THUIOTETUYECKUUN
MaTepHabHBIH OOBEKT ObUI Ha3BaH «aTOM», a MpolieMa CyIIECTBOBAHUS cHelH(UUECKUX
CBOICTB BEILIECTB NOJyYnIa Ha3BaHUE «aTOMUCTUKAY.

Kora cymectBoBanue aToMOB ObUI0 OOHAPYKEHO M MHOTOKPAaTHO MOJTBEPXKIEHO, FcTadera
M3YYEHUs OCHOB yCTpoWcTBa MaTepuaibHoro Mupa mnepeuuia k ¢usuke. [lepegaua scraderst
IpoIljia OYeHb YCHEUIHO — ObUIO BBIICHEHO, YTO HEBO30Y)KJIEHHbIE aTOMBI COCTOST U3 A1pa U
AIIEKTPOHOB, a SAPO — W3 NPOTOHOB M HEHUTPOHOB. DJEKTPOH ObUT OTKpHIT B 1897r —
Jx. Jlx. Tomcon, mpotoH — B 1913r — O.Pe3epdopn, Helitpor — B 1932r —[[x.UenBuk.

OpnHako. mocje 3Toro, «rocmoxka yiada» (pu3MkaM M3MEHWIa — OHM HE CyMEJH yAep:KaTb
scTaeTHYIO NAJIOUKY, EpeJaHHY0 UM XUMHUKaMu. OHM HE CyMeIU BBISIBUTh JETAIN CTPYKTYpPbI
HEBO30YKJICHHOTO aToMa, CTPYKTYypy (OTOHA, COCTaB, CTPYKTYpy U ¢GopMy CTaOMIBHOTO
CyliecTBOBaHMs BO30ykaeHHOro aroma. OHM Jonaro u Oe3ycnemHo OWianch Haj MpobiemMoit
YCTPOMCTBA 3JIEKTPOHA, MPOTOHA M HEUTpOHa,... . IloTepneB 3T Heymauu, OHM 3aHSUIUCH
u3ydeHHeM (anbUIMBBIX CYLITHOCTEH — MIOOHOB, ITHOHOB, ... .

°

JUiss  BO3pOXKAEHUS IO3HABATEIbHBIX BO3MOXKHOCTEH, B IpoOJieMe YCTpPOHCTBa OCHOB
MaTepuaibHOro Mupa, morpedoBagoch NPOJIOHTUPOBATh OCHOBHYIO MJICH0 aTOMUCTUKH B HOBBIE
YCIIOBHS, aJaliTUPOBaTh €€ K HOBOM CUTyallMd U MPUAATH €il Oojiee YHUBEpCaIbHOE 3HAYCHUE.
OTa uaes TOBOPUT O TOM, YTO KaXKIbIi MaTepUHAJbHBbIN 00bEKT 00J1aJaeT KOHE4YHOM
NPOTSKEHHOCTBI) M CBOMCTBOM [eJIMMOCTHM Ha MeHee NpPOTSKeHHbIe MaTepHajbHbIe
o0bekThl. HerpynHo yOenuThcsi, 4yTO 3Ta OOHOBJIEHHAs aTOMHCTHYECKas wuuaes oOjanaer
MaKCUMaJIbHON OOIIHOCTHIO.

B monb3y 3TOM MIleM CBUAETEILCTBYIOT PE3YNbTAaThl 3KCIEPUMEHTA, U3 KOTOPBIX CIIEIYyeT
OTCYTCTBHE HEIEIMMBIX KBAHTOB SHEPruM B MaTepuaibHoM Mupe [1]. Mcnonb3zoBanue 3Toi
WJICU TIO03BOJIMJIO TOHATh, OCHOBBI YCTPOMCTBA Halllei BcelleHHOM 3a mpeaenaMu MakpoMupa U
MHKpomupa [25].

Hawamnock 310 emé no mybaukamuu cooOmieHus [ 1] 00 SKCepruMeHTAIBHOM JTI0Ka3aTeIbCTBE
orcyrctBusi B Ilpupone Henenumbix kBaHTOB. CHavana, Ha OCHOBAaHMM HWHTYHIIHH,



BBIPAOOTaHHOW C TOMOIIBIO TEOPHUHM HEIWHEHHBIX KOJeOaHUH, MOSBWINCH TOJO3PEHHUS B
HEJI0OCTaTOYHOW aJIeKBAaTHOCTH IPEACTABICHUI KBAaHTOBOW TEOPUU OO0 YCTPOMCTBE aroMa. DTH
MOJIO3PEHMSI OCHOBBIBAJIMCh HAa TOM, 4YTO OIIBIT, HAKOIUIEHHBI B TEOpUU HEIMHEHHBIX
Kosie0aHui, TOBOPMIJI O JMCCUIATHBHOCTU MPOIECCOB B MaTepuaibHoM Mupe. KBanroBas xe
TEOpUsl OIPaHUYWIACh PACCMOTPEHHEM TOJBKO KOHCEPBATUBHBIX MAaTEMaTHYECKUX MOJeEsen
3TUX MpoueccoB. MHTepnperanus ke pe3yabTaTOB aHajin3a KOHCEPBATHUBHBIX MOjENeH, Kak
U3BECTHO, HEOJHO3HAYHA, IO3TOMY OHA, Ul MOJIY4YEHHMs] MCTHMHHOIO pe3yibTaTa, TpeOyeT
JOTIONTHUTEJILHBIX CBEeIeHUNW. B TpOTUBHOM ciydyae, OTCYTCTBHE MPOBEPKU aJeKBATHOCTU
NOHUMAaHHA 3TUX PE3yJIbTAaTOB, MOKET MPUBECTH K OMIMOOYHON MHTEPIpPETALNU, YTO HEPEAKO B
¢buznKe U MPOUCXOUT.

OTtpaboTKa 3THX BOIPOCOB MPOUCXOJMIA C MOMOIIBIO MTOUCKA a/IeKBATHOW MaTeMaTHYECKOU
MOJIeJI HEBO30YXJACHHOIO aroMma MpoTusa. Tak Kak 3TOT aTOM COCTOUT M3 OAHOIO MPOTOHA U
OJIHOTO 3JIEKTPOHA, TO, IPU JABHMXKEHUH DJIEKTPOHA OTHOCHUTEIBHO IPOTOHA (Me«M,), TOJKHA
MPOUCXOIUTh AMCCUIIALMS SHEPTUU JBUIKEHHS JJIEKTPOHA, M, B pe3yjbTaTe MEPEeXOJHOTO
npouecca, J0HKHO YCTaHOBUTHCSI YCTOMUMBOE CTATUYECKOE PaBHOBECHE IMPOTOH-3JIEKTPOHHOMN
cuctembl. Ho. mpu yueTe TONBKO SIEKTPUYECKUX B3AaUMOJCHCTBUI MEXKIy HPOTOHOM U
AIIEKTPOHOM, TaKO€ PAaBHOBECHE HEBO3MOXKHO, a HEM30€KEH KOJUIANC MPOTOH-3JIEKTPOHHON
cuctembl. Ho B MaTepuanbHoM Mupe 3T0, oueMy-T0, He IPOUCXOIUT.

3/1ech MPUILIOCh BCIIOMHUTBH TO, O YeM 3a0bUIH (PU3HKU — O TOM, YTO NPOTOH U AJIEKTPOH
00nana0T cOOCTBEHHBIMM MArHUTHBIMHM MOJSMU. Tak Kak (U3UKH O HUX, MATKO TOBOPS,
3a0bUIN, TO MPUILIOCH BBIICHATH, MATHUTHOE MPUTSDKEHUE WM OTTAJIKUBAHUE JEHCTBYET MEXIY
3JIEKTPOHOM M MPOTOHOM, TaK KaK B COBPEMEHHOM (pu3uke 3T0 He u3BecTHO. OKazanoch, 4To U
AJIEKTPOH, W NPOTOH SBISAIOTCA JWaMarHeTUKaMH, CJIEJO0BaTElIbHO, B aTOME IPOTUS MEXIY
MPOTOHOM U 3JIEKTPOHOM JIEHCTBYET MAarHUTHOE OTTAJIKUBaHUE, U, Oaronapsi ITOMy, KBAHTOBAs
CTpalIWIKa-KoJUIarc He paboTaerT.

[Torck NpUYMHBI AMCCUIIALMU DHEPTUHU IEKTPOHA MPUBEI K TOMY. YTO 3Ta JAUCCUIALUA
BO3MOXXHAa TOJIBKO B TOM cllyyae, €CiM B MarepuaJbHOM Mupe cyliecTByeT cyOcTaHIus,
3HaYUTEIbHO Oosiee Menkasi, yeM 3eKTpoH. Ho Takas cyOcTaHuus, 1moJl Ha3BaHUEM <«3pHUpP» B
¢u3nKe yxe HEOJHOKpPaTHO paccMaTpuBaiach. UeCTHO roBOpsi, HEBO3MOXHO MOHSTh. OYEMY
Takas JUCLUIUIMHA, KaKk (HU3MKa, HECMOTPS Ha SKCIEpUMEHTAIbHbIE pe3ylbTaTsl PU30, MpHILIA
K OmMOOYHOMY 3aKIIYEHHI0O 00 OoTcyTcTBMM 3(dupa B MarepuaibHoM Mupe. Beap 3TOT
OIMOOYHBIA BBIBOJ 3aKpbll (U3MKE JOpOry K BBIIBIEHHIO YCTPOMCTBA HE TOJIBKO
3JIEMEHTapHbBIX 00BEKTOB MUKPOMHpPA, HO U MHOXKECTBA JAPYTUX, O0Jee MEJIKUX MaTepUaIbHBIX
00BEKTOB.

°

VYuer sdupa 1 MarHeTU3Ma B MCCIIEOBAHUSAX YCTPOMCTBA MaTepualbHOro Mupa, CoriiacHO
HOBOW aTOMHCTHKE, cpa3y >ke MPUBEIH K pe3yJbTaTaM, HEJOCTYTHBIM KBaHTOBOH (hu3uke. bpumu
OTKPBITHI JIETalll YCTPOICTBa HEBO30YKIEHHOTO aroma, (OToHa M BO30YXKAEHHOTO aToMa, U
MHOT0€ Jpyroe. bbuii BBISBIEHBI CTPYKTYPHI 3JIEKTPOHA U HYKJIOHOB. OKa3anock, 4TO HEUTPOH
SBIISICTCS AJIEMEHTapHBIM MUKPOOOBEKTOM, a IPOTOH — COCTABHBIM, U UTO BCE OHU O0JIaJIal0T HE
TBEP/OH U HE KUAKOU, a ra3000pa3HON CTPYKTYpaMH, COCTOSIIIIMMHU U3 3JIEMEHTOB dpupa.

Oxkazanoch, 4YTO 3JIEMEHTHl 3¢pupa COCTOAT M3 emE Oojee MEIKUX U Ooyiee TIIOTHBIX
3hUpPONOIOOHBIX 3JEMEHTOB MaTepUu M TaK e 00JaJaroT CMEepPYeNnofOOHBIMU CTPYKTYpaMHu.
Ot 3¢pupono100HbIE JIEMEHTHI TaKXke 0071aJal0T CMEPUYENOA0OHBIME CTPYKTYPaMH U COCTOSIT
u3 eni€ Oosee MeNKUX U OoJiee TUIOTHBIX 3JeMeHTOB. U Tak nanee. OTo u3MenbueHUE MaTepuu
npojokaercs 6ecrpenensHo [25,33].

MHuoxecTBO £ 371eMeHTOB ddupa U Ipyrux, 3Guponoao0HbIX, Bc€ Ooee n 0oee METKUX
AJIEMEHTOB  IUIOTHO  3amojHsAeT BceneHHyro. OlleMEHTBl MHOXeECTBa {2  ABIAIOTCA
MaTepuaIbHbIMU HOCHUTENSIMU TPaBUTALMOHHBIX, 3JEKTPOMArHUTHBIX W HYKJIOHHBIX MOJIEH.
CrnepoBarenbHO, CyMMa TIpaBUTAllUOHHBIX, JJIEKTPOMAarHUTHBIX W HYKIOHHBIX «3apsOB»
9JIEMEHTOB MHOKECTBa £2 MpeAcCTaBisieT cOO0OM KOHKPETHOE CcOJepKaTelIbHOe HAaloJIHEHHE
COBPEMEHHOT'0 TAMHCTBEHHOTO (PU3NYECKOTO OIS,



XVIL.7. O BeunoMm aBurare’ie

B 1775r Ilapuxckas, a B 1780r IlerepOyprckas Akanemun Hayk npuHsuin pemieHus o0
OTKa3€¢ OT pPACCMOTPEHHUSI MPOEKTOB «BEUHBIX [IBUTATEJICH», CUMTas IMOCTPOCHHE TaKHUX
JIBUTATENe MNPUHIMIHAIBHO HEBO3MOXHBIM. MHEHHE O NPUHIUIUAILHOM HEBO3MOXXHOCTHU
BEUHOT'O JIBUYKEHUS CYIIECTBYET JO0 CUX TOP.

JrccunaTBHOCTH MPOLIECCOB B MATEpPHAIIbHOM Mupe rpo3UT TEIUIOBOM CMEPTHIO MATEPHH.
[IpencraBneHuss 0 BO3MOKHOCTH «TEIJIOBOM CMEpPTH» Hamied BceleHHOM MOryT okaszaThes
OIHOM W3 «CTPAIIMJIOK» COBPEMEHHOW (HU3UKM, eClM JUCCUIATHBHOCTH  SIBIICHUU
KOMIICHCUPYETCA HaJIUYUEM «BEYHOTO JBIM)KEHUA» MaTepuu. M Takoe «Be4HOE IBUIKEHHUE» B
Hamei Beenennoit umeetr mecrto [25,33].

B stux ycrnoBusx mpoOiieMa CYIIECTBOBAHUS «BEUHBIX JBUTATENICH» MPHUOOPETAET HOBYIO
okpacky. CymiecTBytonue B (U3MKE HCCICAOBAHUS ATOW MPOOJIEMbl MalOMH()OPMATHBHBIL.
[Ipexxne Bcero, B 3TOH mpobieMe XOTenoch Obl BBIICHHTH, YTO, B OOIEM cllydae, CledyeT
MOHUMATh MO/l «BEYHBIMH JIBUTATEISIMU», BO3MOXHO JIM UX pEaTbHOE CYIIECTBOBAaHUE, U B
KaKHX YCIOBHUSX OHU MOTJIM ObI CYIIIECTBOBATb.

HempeMeHHBIM CBOHCTBOM «BEYHOTO JIBUTATEIS» JOJKHA OBITh €ro  CIIOCOOHOCTH
coBepuiatb paboTy A0 TeX TMop, Moka OH He paspymurcs. OueBUIHO, 4YTO OTa
paboTOCIIOCOOHOCTD JIOJDKHA 00eCIIeYBaThCS HE BHYTPEHHUMU 3alacaMy SHEPTUH, TaK KakK 3TH
3amachkl MOTYT OBITb TOJBKO KOHEYHBL. ClieJOBaTeIbHO, SHEPrus, MNOTpediseMas STUM
JIBUTATENEM, JIOJDKHA TIOCTYNAaTh W3 BHEIIHWX HWCTOYHUKOB. YKa3aHHBIM TpeOOBaHUIM
YIIOBJIETBOPSIOT aTMOC(hepHbIE CMEPYH.

o

AtmochepHbIii cMepu paboTaeT Kak MPOTOYHBIA JBUTATENb, HEIIPEPHIBHO MPOTOHSSA Yepes
ce0s1 OrpOMHBIE MacChl Hapy>KHOTO Bo3ayxa. Kommpeccopom 3Toro cMepya-aBurarenis sSBIseTcs
CMepuenoIOOHbII MarHUTHBI BHUXph P, cocToAmuil U3 COOCTBEHHBIX MArHUTHBIX TMOJIEH
AJIEMEHTOB TPOKAYMBAEMOTr0 dYepe3 cMmepu Bo3ayxa. Jlimsg cTaOWIBHOTO CyIIeCTBOBaHUS
atMoc(epHOro cMepua HEOOXOAMMO, YTOOBI MAarHUTHBIM BUXPb P ObUT TOCTATOYHO CHUIIBHBIM,
4yTOOBI €r0 HAMPSKEHHOCTH ObLJIa JOCTATOYHO BEJIMKA. A 3TO BO3MOKHO TOJIBKO MPU TOCTATOYHO
CUJIbHOM MOHMU3UPOBAHHOCTH aTMOC(HEPHOTr0 BO3yXa.

DJIeMEHTHl BO3/lyXa, TMPOIIEANINE Yepe3 CMepU, COXPAHSIOT CBOM JJIEKTPOMArHUTHBIC
cBoiicTBa HeumsMeHHbIMU. Ecnmu Obl aTmochepHBIE CMEpY MOT MOCTOSHHO HAaXOJUTHCS B
OKPY>KEHHH JOCTATOYHO CHJIBHO HMOHU3UPOBAHHOTO BO31yXa, TO OH MOT OBl CYIIECTBOBAThH
CTOJIBKO, CKOJIBKO CIIOCOOEH CYIIEeCTBOBATh 3TOT MOHU3WPOBAHHBIN BO3myx. OnHako, 00nacTu
CyIIIECTBOBaHUSl JIOCTATOYHO HMOHU3UPOBAHHOTO BO3JlyXa BeChbMa OTrPAaHUYEHBI, a CMEpUHU
JIOCTAaTOYHO ITOJBHUKHEL.

0

DNEKTPOH TaK ke SIBIIeTCs dPUPHBIM cCMepUYenooOHBIM 00beKTOM. OH Tak e padoTaeT Kak
MPOTOYHBIA JIBUTATEIh, HEMPEPHIBHO MPOTOHSIONIMN dYepe3 ceOs Macchl BHEITHETO 3dupa.
Kommpeccopom 3TOro mpoOTOYHOTO ABUTATENSI SBISETCS CMEPUYENIOIOOHBIN MAarHUTHBIN BUXPH p,
COCTOSIINNA W3 COOCTBEHHBIX MATrHMTHBIX TIOJIEH JJIEMEHTOB 3(upa, MPOTOHSEMBIX Yepe3
AIIEKTPOH. YCTPOMCTBO 3JEKTPOHA BO MHOTOM TMOJOOHO YCTPOWCTBY aTMOc(epHOro cmepua,
OJIHAKO OH HaXOJIUTCS B COBEPIICHHO MHOW CUTyaluu. DPUp TOCTATOYHO TUIOTHO PACIIOIOKEH
BO Bceil BceneHHO#, W ero MIOTHOCTh pacTeT OT IEHTPaIbHBIX oOnacTtedl K mnepudepun
BcenenHol. A Tak Kak 3JIEKTPOHBI CYIIECTBYIOT JIaXKe B LIEHTpaJIbHBIX 001acTsax Beenennol, rae
IUIOTHOCTh 3(Qupa MHUHHMAIbHA, TO OOJIACTHIO CYIIECTBOBAHHUS DJEKTPOHOB SIBISETCS BCS
Bcenennas.

OJNIEKTPOH SBJISIETCSl HACTOSIIIMM «BEYHBIM JIBUTATENIEM»: €ro NUTaHUE HUYEM He
orpaHuyeHo, Oyayun chOpMHUPOBAHHBIM, OH HE MEPECTAHET CYIIECTBOBATH JI0 TE€X TOp, IMOKa HE
pa3pymmTcs, T.e. IoKa He PacChINeTcs Ha OTAENbHBIC 3JIeMeHTHI ddupa. Pa3zpyiienue snexkTpoHa
MOXET MPOUCXOAUTh WJIM B YPE3BBIYAHHO BBICOKOIHEPTUYHOM CTOJIKHOBEHHH C JIPYTUM



MHUKPOOOBEKTOM, WM IpPU MOMAJaHUU €ro IOJ YPe3BBIYAHO BBICOKOE [aBJICHUE, KaK NpHU
KOJUIAINCE BBITOPEBIIEH MACCUBHOM 3BE€3/1bl U IPEBPALLEHUH B «YEPHYIO JBIPY».

3aMeTUM, 4TO, 10 OTHOIIEHUIO K D3JIEKTPOHY, IOHATHUS «BHYTPEHHEE» M «BHELIHEE»
JIOBOJIbHO CHJIBHO Pa3MBIBAIOTCS — CyOCTaHIIMOHATIBHO BHEIIHEE CO/AECPKAHKUE DJIEKTPOHA HUUEM
HE OTJINYAETCS OT €r0 OKPYKECHUS.

.

DJEKTPOH TOX0X HA PEAKTUBHBIA NMPOTOYHBINA ABHraTelb, BHIPAOATHIBAIOMIMNA 3(DUPHYIO
peakTUBHYIO CTpyr0. O peasbHOM CYIIECTBOBAHUU TATOW PEAKTUBHOM TATHM TOBOPHUT TOT (DaKT,
YTO B COJIHEYHOM <QIJIEKTPOHHOM BETPE» CKOPOCTh JIBUKEHHUS DJJIEKTPOHA, IPU HAIUYUU
COTPOTHBIICHHS S(BHpa ABIKCHHUIO HIEKTPOHA, OLIEHHBACTCS BEMIHHON B 600M-C .

VYKa3aHHbIE CBOWCTBA JJIEKTPOHA TOBOPST O TOM, YTO «BEUYHBIA JBHUIATEIIbY), €CIU €ro
MOCTPOCHUE MPUHILIUIINATHLHO BO3MOXKHO, I0JDKEH paboTaTh Ha SHEPruu apupa. A Tak Kak 3¢pup,
ABJIAIOIIMICA HMCTOYHUKOM DHEPrHMM JAJI TAaKOro T'MIIOTETUYECKOrO JBUIaTels, JAOCTAaTOYHO
IJIOTHO 3aml0JIHAET BCIO BceneHHyro, TO OH JAOCTYNEH ISl TAKOrO JBUIATels BO BCEX YTOJKax
Bcenennoi.

[To umeromuMes cBeneHusM, sereHaapusiii H.Tecna ymen u3Biekatbh SHepruro u3z 3¢upa
[60]. OnHako, HUKAaKOH KOHKPETHOM JOKYMEHTAIBHOH TeXHOIOTH4YecKoi nHpopmaru Tecna He
octraBuii. CoBpeMeHHasi (u3MKa OKa3alach HECIIOCOOHON HH MOBTOPUTH, HU Pa3BUTh OTKPBITHS
Tecnsbl.

W Bcé ke, poOkue mepBble POCTKH HOBOM A(UPHON HHEPreTHUECKON AMOXU HAYUHAIOT
CTHXUITHO TIPOOMBATHCS, HECMOTPS Ha BCE KBaHTOBBIE Oapbephl, HECMOTPSl HA BCIO KBaHTOBYIO
HETepIUMOCTh U 1eH3Ypy [41,42,47,48]. [lepBbiMu «IlacToukamMu» 37eCh Okazanuch EmDrive
anrnuyanuHa PoGepra lloiiepa n «AnTurpaButauuoHHsiii asurarensy» B.Jleonosa, HUU KC,
Koponés, PO.

°

CaMbIM HMHTEpECHBI B 3TOW cUTyauuu sBiserca 1o, uro Hu P.Illoiiep, Hu B.JleoHOB He

MOHMMAIOT MPUHIUIIOB Pa0OTHl CKOHCTPYUPOBAHHBIX UMH YCTPOMCTB.
°

P.llloitep cumraer, uyto Tira B EmDrive co3gaercs 3meKTpOMarHUTHBIMH BOJIHAMH,
«BIPBICKMBAEMBIMU» MarHeTpoOHOM B pe3oHaTop. Ho Benp pacnpocTpaHeHue 2J€KTPOMarHUTHON
BOJIHBI TIPOMCXOAMT BCJEACTBUE IMOMNEPEUYHBIX KOJeOaHUIl MaTepualbHBIX HOCHUTENEeH
anekTpoMarHuTHoro mons. Ilpu 3ToM, mepeHoca MaTepuaabHOW CYOCTaHIIMM B HaIlpaBICHUU
IIPOJIOJIBHOTO PACHpOCTPAHEHHsI BOJHOBOI'O IPOILECCA, HE MPOUCXOAUT. A TaK KaK JBUKEHUE
o0bekTa THna EmDrive MoXXeT NpOMCXOOUTh TOJNBKO 3a CYET CO3JaHMs pPEeaKkTUBHOM
MaTepuaibHOW CTPYH, TO IKCHEPUMEHTaIbHOE OOHApYyXEHHE peaJlbHOM TArW y paboTarouiero
EmDrive sBnseTcss SKCHEpUMEHTAIbHBIM JIOKa3aTeNbCTBOM CyliecTBoBaHMs y EmDrive
MaTepuaibHOW  peakTUBHOM cTpyH. Bce uHble OOBSCHEHHS — «OT JIyKaBOroy,
OecconepxareiabHas MHCTHKA, CBUJETENbCTBYIOIIAS O HEJAOCTATOUYHOW TEOPETUYECKOM
MOArOTOBKE, O HEJAOCTATOYHOM TEOPETUYECKOM H  METOJOJOTHYECKOM TPaMOTHOCTH
NeHCTBYIOIUX (PU3HKOB.

DONEeKTpOMarHUTHBIE BOJIHBI, «BIPBICKUBaeMbIe» B pe3oHaTtop EmDrive, Bo30OyxnaroT B
pPE30HATOPE MArHUTHOE I0JI€, KOTOPOE U CO3JAE€T PEAaKTUBHYIO CTPYIO, peakTUBHYIO TAry. Kak
U3BECTHO, JJIEKTPOMArHUTHbIE BOJHBI TNPEJCTABIAIOT €000 creunduyeckne ABHKEHUS
MaTepHaJIbHBIX HOCHUTEIEH 3JIEKTPOMAarHUTHBIX CBOMCTB. COBpeMEHHOW (U3MKe aeTalbHas
coJiepkaTenbHass UHQOpPMALMs O MaTepUalIbHBIX HOCHUTEINSAX «QJIEKTPOMATHUTHOTO TMOJISH» HE
U3BeCTHA. Teopusi HETMHEWHBIX KOJIEOAHWH yCTAaHOBHWIIA, YTO MaTepUATbHBIMH HOCHUTEISIMU
TAaKOro TMOJis, a TakXKe TPAaBUTALMOHHOTO U SIEPHOrO MOJeH, sBJseTcs IUIOTHOE B Hallen
BceneHHOM MHOXXECTBO 3JI€MEHTOB 3(pHUpa W MHOXKECTBa OecCrpeieabHO YMEHBUIAIOIUXCS
3(upono0OHBIX AIIEMEHTOB MaTtepuu [36].

PeaktuBHas Tsara B EmDrive co3maeTcsi MHOXKECTBOM 3JIEMEHTOB 3(upa, 001aJaronmx
COOCTBEHHBIMM MArHUTHBIMU TOJSIMH, DPa3TOHSEMBIMA  MarHUTHBIM TIOJIEM B pE30HATOpE
EmDrive, Bo30yx1aeMbIM ¢ TOMOIIbIO MarHeTpoHa [41].



o

ITonumanue B.JIeoHOBBIM NpUPOABI TATH B CKOHCTPYMPOBAHHOM UM JIBUTaTEse HEAJEKBATHO
U SKJIEKTUYHO. BHauane 3TOT nBUrarenb Ha3bIBAJICA aHTUTPaBUTALMOHHBIM. CIyCTs BpeMs, OH
CTal HAa3blBaThCAd KBAaHTOBBIM AaHTUIPAaBUTALIMOHHBIM. B.JIeoHOB yTBepxkaaer, 4YTO OH
0OHapYXMJI CYIIECTBOBAHUE KBAHTOHA — KBaHTa MPOCTPaHCTBa-BpEMEHHU, Onarogaps KOTOPOMY
pabotaer ero asurarenb. OH OTOXIECTBISIET CBOW KBAaHTOH C THUIOTETUYECKUM «HYJIEBBIM
anemenTom» Jl.MenneneeBa. Ilpu sToMm, OH «3abObiBaeT», 4TO0 MeHaeNEeB, BO-TIEPBHIX,
acCOLIMMpPOBAll CBOM «HYNEBOH »3ieMeHT» ¢ 3(UpPOM, a BO-BTOPBIX, OH OBLI BBIHYXIEH
OTKa3aThCS OT HJIEM BHECEHUS «HYJEBOTO J3JEMEHTa» B CBOIO TaONWIy, TaKk KakK TaOiuia
MenneneeBa COAEPKHUT TOJBKO XHMHUYECKHe DJEMEHTHI, O00Jajarolue crnenupuuecKkuMu
CBOMCTBAMH XMMHMYECKHX BEIICCTB, d3(QHUp K€ COCTOUT W3 DJICKTPOHOMOJAOOHBIX M
HEUTPOHOIOAOOHBIX 3JIEMEHTOB, a OTAENIbHbIC 3JEKTPOHbI U HEUTPOHBI XUMHYECKHX CBOICTB
BELIECTBA HE ONPEACIAIOT.

Kpome Toro, B coBpeMeHHO! (U3HUKE 3aMaTIMBAIOTCS SKCIIEPUMEHTANIbHBIE JOKA3aTEIbCTBA
OTCYTCTBHS B MaTepuaibHOM Mupe HeJIeTuMBIX KBAaHTOB, ormydaukoBanHbie B [1]. B.JIeoHOB ¢
9TOM MyONIUKalMel, MO-BUANMOMY, He 3HaKOM. COBMECTUTH ke 3(hUp ¢ HEJEIUMbIMU KBaHTaMU
HEBO3MOXKHO TaK >K€, KakK, MO POCCHUHCKUM TNPEJICTABICHUSIM, HEBO3MOXHO OTOXICCTBUTH
«KHUCJO0€ C MIPECHBIM.

B ycranoBke B.JleoHoBa B030ykIaercs OBOJBHO CHJIBHBIA HaIpaBICHHBIM MarHUTHBIN
MOTOK F€HEPUPYIOLINI peaKTUBHYIO YPUPHYIO CTPYIO.

°

Curyauust ¢ TMOHUMaHUEM CyOCTaHIIMOHaJIbHOW mpupoasl Tsaru B EmDrive u B
«AHTUTPABUTAIIMOHHOM JIBUTATEJIe» SBISETCA OJHUM M3 psAlla CBUACTEIHCTB O TOM, UYTO B
COBpEMEHHON (U3HMKE MPHUCYTCTBYIOT OJJIEMEHTHl al(U3UKU — HAyYHOU HE3PENOCTH,
aQHAJIOTUYHBIC HAYYHOU HE3PEIOCTH B AIXUMHH — CPETHEBEKOBON XHUMUH.

ANXUMUYECKUH TEpUOJ] XUMHUYECKOMW JUCUMIUIMHBI SBWJICS BpPEMEHEM aKTHUBHOTO
HAKOIUIEHWE DKCIEPUMEHTAIBHBIX JAHHBIX O CYIICCTBOBAHUU PA3JIUYHBIX XUMHUYECKHUX
AIIEMEHTOB U 00 MX CBOWCTBax. B HacTOSIIyI0 HayuyHYIO TUCIHUIUIMHY XUMHS TpEeBpaTHIIACh B
pe3yJabpTaTe MOJIYyYeHHUs! CBEJICHUI O MPUYMHAX CYIIECTBOBAHUS BEChMa CIEIM(PUUECKUX CBONCTB
pa3HbIX XUMHUYECKHX DJIEMEHTOB M B pe3yibTare OOHApY:KEHHUS HAMMEHbBIIUX HOCHUTEIEeH ITHX
CBOMCTB — aTOMOB BelecTBa [58,59]. DTuM 3aBepiiniaach akCHOMAaTH3aIlMsd XUMUU — CO3/IaHHE
XUMHUYECKON TapagurMbl — aJIeKBaTHOW MOHATHIHON TeOpeTHUecKoil 6a3bl XUMUHU.

.

[Tocne storo, scradera MoO3HAHHS OCHOB YCTpPOICTBa MarepHalbHOTO Mmupa mepenuia K
¢uzuke. OgHako, pu3MKa OKUJaHUI He omnpaBaana. Hayana oHa ycnemHo, BBISICHUB, YTO aTOM
COCTOMT W3 TPOTOHOB, HEUTPOHOB M DJIEKTPOHOB, OOHApYKWUJIA CYIIECTBOBaHHE (DOTOHOB,
SBJICHHE BO30YXKJIEHUS aToMa, MpeBpallieHue HEeWTpOoHa B MPOTOH,... . Ho Bce 3Tm cBeneHuUs
OBLITM TOBEPXHOCTHBIMH, HE3aBEPIIIEHHBIMH, TUIICHHBIMH JIeTAThHOTO MoHUMaHusl. OKa3aBIIUCh
HECITOCOOHOW OCTHYb JIETAThHOTO, «KJIACCHYECKOT0» TMOHUMAHHUS YCTpPOWCTBAa aToMa, OHA
pa3odapoBanach B 3(HEKTUBHOCTH «KIACCHUECKUX», HHIOTOHOBCKMX METOAOB HCCIIEAOBAHU.
OxkazaBmmch HeCOCOOHOM MCIOIB30BaTh IMCCUIIATUBHBIE MOJIENIN pealbHBIX SBIEHUH, (pr3HKa
oOpaTuiack K KOHCEPBAaTHBHOMY, KBAaHTOBOMY MOJEIHUPOBAHUIO 3TUX sBIeHUWM. Jlake mocie
OKCIIEPUMEHTAILHOTO  JO0KA3aTebCTBA OTCYTCTBHSI B MaTepuaibHOM Mupe peanbHBIX
HEJIENUMBIX KBaHTOB [1], OHA OKa3aiack HECIIOCOOHOH BBISBUTH M UCIIPAaBUTH CBOM JIABHUIITHHE
omMOKH, KOTOpHIE MpHUBEIHW €€ K MHOXKECTBY Heynad. OTH MPUHIUIUAIBHBIE OIMWUOKU -
MpeJCTaBICHUsT 00 OTCYTCTBHMU B MaTepualbHOM Mupe 3gupa U OTKa3 OT y4eTa MarHUTHBIX
B3aUMOJICCTBUN MEXIy OOBEKTaMH MHKPOMHpA, TPHBEIH K HEAJICKBATHOCTH KBAHTOBOMH
napagurMbl — K HeaJeKBaTHOCTH (DyHIaMEHTATbHON OCTYIATUBHOW 0a3bl KBAHTOBOW TEOPHUH.

.

He Tonmpko 10 oOmyONMKOBaHWS SKCIEPUMEHTAILHOTO JIOKA3aTeNbCTBA OTCYTCTBUS B
MarepuaibHOM Mupe HeAenuMbIX KBaHTOB [1], HO W mocie 3Toro, (U3MKa, C 3aBHIHBIM
YIIOPCTBOM, HPOJOJKAET HA3bIBaTh MHOTHE SIBJICHUS «UHCTO KBAaHTOBBIMU» [54-56,61-63]. D10



SBIISIETCS. OECCIIOPHBIM CBUACTEIBCTBOM, YTO TOcCle TyOnumkanmuu coodmenus [1], ¢usuka
HAXOJUTCS B IIyOoyYaiilield pacTepsSHHOCTH, YTO B HEM OTCYTCTBYET UCTUHHOE COJEpKATeIbHOE
MIOHUMaHUE LEJIOr0 psiia MHTEPECHENIIUX sBJICHUU. Tak. OTCYTCTBYET MOHUMAHHUE MPUPOIBI
KOPIYCKYJIAPHO-BOJIHOBOI'O JlyaJIi3Ma B MaKpOMHUPE U B MUKPOMHUPE U MOHUMAHHE MEXAHM3Ma
TUGpaKuu MHUKpOOOBeKTOB [56,61[. HMcmomp3oBaHue 3TOTO TEPMHHA TOBOPHUT Takxke 00
OTCYTCTBMM HCTMHHOI'O IOHHUMAHMS IMPUPOJbI CBEPXTEKYYECTH >KHAKOTO TS U HPUPOABI
CBEPXTEKY4YECTH «HEHUTPOHHOM KHUAKOCTU» B «HEUTPOHHBIX 3Be3gax» [54,55,62,63]. C
MIOMOILBI0 3TOTO TEPMHHA MBITAKOTCA CKPbITh OTCYTCTBUE HCTUHHOI'O IMOHUMAHHUS IPUPOABI
peakTuBHOU Taru B EmDrive u B «KBaHTOBOM aHTHTPaBUTAIIMOHHOM JIBUTATEIICH.
.

EmDrive u «KBaHTOBBI aHTUTPaBUTAIIMOHHBIA JBUTATENbY SBISIOTCS ABYMS pPa3HBIMU
HCKYCCTBEHHBIMHU (hOpMaMU MPOTOYHOTO FI(PUPHOrO PEAKTUBHOTO JIBUTATElsl, POJIb KOMIIpeccopa
B KOTOPOM HTIpaeT MarHMUTHBIH CMepuenoJoOHbBIN BUXph. [IpocTedIMM MaKpOCKOIHYECKUM
HCKYCCTBEHHBIM YCTPONWCTBOM TaKOTO BHJIA SIBJISIETCSI OOBIYHBIN COJICHOUT.

N3BecTHO, YTO MNpsSIMON UWJIMHAPUYECKUWA COJICHOHWJ TE€HEPUPYET, C€ IMOMOILIBIO
ANEKTPUYECKOTO TOKa B €ro 0OMOTKax, MarHuTHOE moje. CTpyKTypa 3TOr0 MarHUTHOTO MOJIA,
MO-BHIMMOMY, (U3HMKE HE HM3BeCTHA. HeTpyaHo yOemuThCsS B TOM, YTO 3TO TOJIE SBISCTCS
BUXPEBBIM, CMEPUETIOA00HBIM.

BeisiBrieHHE CTPYKTYphl 3JEKTPOHA IOKA3aj0, YTO JJIEKTPOH SIBISETCS €CTECTBEHHBIM
MUKPOCKOIIUYECKUM BEYHBIM MPOTOYHBIM 3(UPHBIM JBUTATETIEM, B KOTOPOM POJIb KOMIIpEeccopa
UrpaeT BHUXPEBOE  CMEPUENOAOOHOE  MAarHUTHOE  TI0Jie,  CYIIECTBOBAaHHUE  KOTOPOTO
MOJIJEP)KUBACTCS TOTOKOM DJIEMEHTOB BHEIIHEr0 d3(upa, MPOKAUYMBAEMBbIX Yepe3 ITOT
MAarHUTHBIN BUXPb. A TaK KakK COJEHOUJ F€HEPUPYET MAKPOCKOIMMYECKOE MAarHUTHOE I0JIE TaKOU
e (opMbI, TO BO3HUKAET 3a/ladya O BO3MOXKHOCTH CO3JaHHSI MaKpPOCKOIMHUYECKOTO 3(UPHOTrO
BEUHOTO JBUTATEJIS, MUTAIOIIETOCS 3a CYET MPOKaunuBaeMoro 3gupa.

B coBpemeHHOI Pusnke, n3-3a OMIMOOUYHOI TPAKTOBKU PEe3yabTaTOB SKCIIEPUMEHTA DpCTea,
OTCYTCTBYIOT BO3MOKHOCTH TEOPETUYECKOTO PEIICHHS 3TOM 3a7adyu. DKCIIEPUMEHTAIbHBIE Ke
MCCJIETOBAHMSI TUX BOIIPOCOB YJ00HEE MPOBOIUTH, IO PSIIY MPUUHH, C TTOMOIIBIO COJIEHOU/IOB.

OnHuM M3 IEHTPATBHBIX BOMPOCOB 3JIECh SIBISIETCS YMEHHE CO37aBaTh MaKPOCKOMHUYECKHE
BUXPEBbIE MarHuTHele mojis. Kak co3maloTcss MarHUTHBIE CMEpYenofoOHbIe BHXPH B
atMoc(epHBIX CMepuax W B JJIEKTPOHAX, ceiuac He m3BecTHO. Ho 3aT0 BUXpeBbIe MarHUTHbBIC
MOJISE TPUBHAILHBIM 00Pa30M CO3/1al0TCS C TIOMOIIIBIO COJICHOUIOB.

Tak 4TO pelieHre MOCTAaBJIEHHOM 3ajaud MOXKET ObITh JOCTUTHYTO, €CIIM YAAcTCid HaWTu
3HAQUEHUS] [apaMETPOB COJICHOWJAIBHON YCTAaHOBKH, IJIsi KOTOPBIX BBIKIOYEHUE TOKAa B
00MOTKaxX HE MPUBEJIET K NCUYC3HOBEHHUIO BUXPEBOTO CMEPUYENOA00HOT0 MarHUTHOTO TIOJIA.



