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XXVI. The Quantum Theory —
a Genius Invention or
or a Proof of Unsatisfactory Knowledge of
the “Classic” Physics?

N.N.Leonov

Due to the idea of atomism, there were discovered atoms, nucleons, and electrons. The atomic theory
incorporated seeds of the idea of infinite divisibility of matter aimed at perceiving the structure of the entire material
world. The next step in that perceiving should have been the recognition of ether discovered in Fizeau’s experiment.
However, physicists did not recognize the discovery. The neglect of ether in physical theories resulted in physicists’
failure to use the methods of “classic”, Newtonian physics to gain a detailed understanding of atomic structure, and
to build a “classic” microworld theory. As consequence, there emerged the quantum hypothesis that became a basis
for the quantum physics of microworld.

As the quantum hypothesis appeared to be in irreconcilable contradiction with the idea of infinite divisibility of
matter, because of the neglect of ether, the quantum physics failed to understand the real structure of electrons and
nucleons, even though all the necessary and ample experimental facts there had been obtained on microobject
accelerators.

Instead of objective ideas of the structure of electrons and nucleons or further development of knowledge
regarding the structure of matter, there appeared fake concepts of quarks, myons, pions, bosons, etc., that do not
exist in the real material world

Experimental evidence as to the lack of indivisible quanta in nature [1] seemed to have fixed the intolerable
situation but quantum physicists did not “notice” that.
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XXVI1.1. The Birth of the Quantum Theory

The “classic” physics, which quantitative framework of the research into the material world
is based on the Newtonian formalism, not always quickly but quite successfully handled its
problems which solutions were detailed in information on properties of the objects in question
and illustrative in images describing the structure and behavior of such objects.

When the atomic theory, with the discovery of electrons, neutrons and protons, exhausted
itself, there came the need for studying deeper structures of the material world. However, the
first attempts by physicists to use the “classic” physics, that is Newtonian formalism, started to
fall short of the theory.

Such shortages began already within the atomic theory framework, in identification of the
structure of atomic nucleus and atom. After long and painful failures that did not allow for
building mathematical models of atoms that could explain at least the fact that atoms exist,
physicists had to admit their inability to do it using the Newtonian formalism, the formalism of
the “classic” physics. Since they did not hesitate to praise their excellent knowledge of the
“classic” theoretical physics, they perceived their failures as a fundamental unsuitability of the
“classic” Newtonian theory for developing the microworld theory.

The slow development of the microworld theory lasted until the “black body” experiment.
The experiment measured characteristics of electromagnetic radiation from such “body”. The
unexpected measurement results were so astonishing to physicists that they called the situation
“ultraviolet catastrophe”. This is explained by the fact that the experiment fell short of
physicists’ expectations and proved wrong their posterior ideas regarding the properties of
electromagnetic radiation from the material sources. Relying on their knowledge of the “classic”
physics, they assumed that the main portion of electromagnetic radiation energy falls within the
high frequency subspectrum. But the “black body” experiment shown that electromagnetic
radiation energy is almost negligible in that subspectrum.

M. Planck found the way out from that humiliating labyrinth having suggested using the
concepts of indivisible energy quanta in the material world.

Once the hypothesis was accepted, the quantum concepts of the structure of microobjects
went on to develop in quantum steps.



As for electromagnetic radiation of the “black body”, the use of the quantum hypothesis
allowed for building a fairly good approximate quantitative description of the experimentally
measured frequency dependence of radiation intensity free of the “ultraviolet catastrophe”.
However, a natural objective understanding of such radiation mechanism has not been achieved
still as the “black body” radiation is s um of radiations from whole lot of separate atoms that
comprise such “body”. However, the quantum theory still lacks detailed understanding of the
structure of separate atom, so it lacks understanding of an objective mechanism of its frequency
spectrum formation.

Listing all failures of the quantum theory is a very boring thing to do. Those who want to
learn them all can refer to fifty three messages in the viXra archive of the USA Cornell
University: http://viXra.org/abs/Microworld 1, Microworld 2, Microworld 3, s
Microworld_53. Let us better speak here of something else.

XXVI1.2. The Quantum Theory
and the Problem of “Hidden Parameters”

The acceptance of the hypothesis of indivisible quanta led to a rapid development of
information about the structure of microobjects. Though, that information lacked any apparent
visual clarity as it was shadowy like in a shadow play. Some physicists, including such
developers of the quantum theory as M. Planck, L. de Broglie, A. Einstein and others, hoped that
the information would become detailed again as soon as the quantum paradigm is filled with
some “hidden parameters” previously ignored. However, J. von Neumann obtained a rigorous
proof that such clarity cannot be achieved within the quantum theory in principle [2]. As any and
all physicists believed in that the methods of the “classic” physics are fundamentally inapplicable
in the microworld theory, they treated J. von Neumann’ findings as the end of the problem of
“hidden parameters”.

Thus, the quantum theory got the status of the only valid microworld theory. Quantitative
formalism of the quantum theory allowed for calculating the phenomena under study. Such
calculations and experimental facts were used as the basis for revising the theoretical concepts of
the structure of real microobjects.

Microobjects, because of their microscopic dimensions, could not be observed either directly
or instrumentally. For this purpose, there were designed special arrangements: observation
chambers, diffraction instrument, etc. These arrangements allowed for observing only results of
interactions between different microobjects.

Using a diffraction instrument, E. Rutherford derived his famous formula:
rn=1.4-4%.10""m. Later, there was developed a more effective method for processing of
diffraction results using “Blair phases” [3]. Using this method, the scientists of the Nuclear
Physics Institute of the Academy of Sciences of USSR (Alma-Ata) processed the results of
diffraction scattering of a-particles on nuclear structures of all chemical elements [1]. They
found that all the nuclei have quasi-crystalline structures made of their nucleons.

As nucleons are not moving in these structures and have quite definite places in the nuclei,
Planck’s constant #=0 in indeterminacy relations describing the position of the nucleons in the
nuclei. This speaks for the fact that indivisible energy quanta and indeterminacy relations are not
objective factors of the material world but merely abstract computational techniques of the
quantum theory.

XXV1.3. Original Causes for
the Quantum Hypothesis
As long as the hypothesis of indivisible quanta is false, it is interesting to know why the
hypothesis was originally accepted. Going the reverse direction, from the hypothesis to its
origins, the origins, as noted above, are related with that the physics lacks any information on the



electromagnetic radiation spectrum of a separate atom, which is due to the lack of adequate
information on a detailed structure of atom.

Thus, we came to from what the physics tried to start building the “classic” microworld
theory.

It is better to start analyzing the reasons why physicists failed to do it from the simplest atom
of protium. This problem, at first sight, seems to be deceitfully simple. In fact, it develops into
several independent problems. Firstly, it is well known that any atom including protium can exist
in “non-excited” and in “excited” form.

Non-excited protium consists of nucleus-proton and one electron. It has been established that
atoms can capture photons and include them in their composition. Such atoms are called excited.

XXV1.3.1. Non-Excited
Protium

To understand the structure of non-excited protium, we have to comprehend both its
composition and interactions between proton and electron. Proton and electron have electric
charges and self-magnetic fields. Magnetic interactions between proton and electron in the
quantum theory are neglected because of an old mistake A.M. Ampere made two centuries ago
[4].

If electric interactions alone are considered, S. Earnshow got a rigorous proof that a system
of electric point charges located at finite distances from each other has no static state of
equilibrium [5]. The planetary analogy from which physicists tried to proceed should inevitably
end, in this case, with the fall of electron onto proton.

To consider magnetic interactions between proton and electron, the theory of non-linear
oscillations (TNO) had to find out whether there is magnetic attraction or magnetic repulsion
between proton and electron. The quantum theory does not know it. It emerged that electron and
proton are both diamagnetic substances and that there is magnetic repulsion between them. Since
electric attraction between electron and proton is inversely proportional to the squared distance,
while the magnetic repulsion is inversely proportional to the cube of the distance, protium, in this
case, has the only static state of equilibrium in which the distance between proton and electron is
equal to “Bohr radius” [6].

If there are considered only electric and magnetic interactions, such static state of
equilibrium is not stable. As no dissipation of motion energy of electron with relation to proton is
neglected in this atomic model, the model is conservative and allows for sustained periodic
oscillations of electron with any amplitude around its state of static equilibrium.

If dissipation of motion energy of electron is also considered, protium has the only globally
stable state of equilibrium [6]. Such dissipation of motion energy of electron is due to ether
resistance to the motion neglected in the quantum paradigm [4,6].

XXV1.3.2. Excited
Protium

The quantum physics knows almost nothing about the structure of excited atom. In its
opinion, every captured photon makes the atom pass into a new stationary state leaving the
atomic composition unchanged.

However, as long as non-excited atom of protium has the only globally stable state of
equilibrium, neither one nor several captured photons can make such atom pass into a different
stationary state without changing the atomic composition. Hence, photon should have quite
definite structure with a quite definite composition.

The quantum theory treats photon as a limited “bundle of energy”. This definition is absurd
because any material object has the “bundle of energy” status. “Energy” is not a material object
but simply a characteristic of its dynamic state. Energy can be either kinetic, inherent to a
moving object, or potential characterizing the ability of an object, under certain conditions, to
pass into state of motion.



XXVI1.3.2.1. “Mass-Energy Equivalence”

In physicists’ opinion, photon occurs at “collapse” and “annihilation” of positronium —
positron-electron system. “Collapse” means such a juxtaposition of positron and electron, when
the matter “annihilation” happens, that is, when the matter becomes energy. This blatant physical
error results from the neglect of magnetic interactions between positron and electron. There is
electric attraction and magnetic repulsion between positron and electron, as well as between
proton and electron. Under these forces, positronium, as well as protium, has the only globally
stable state of equilibrium, in which the distance between positron and electron is almost next
larger to “Bohr radius”. So, “collapse” and “annihilation” do not represent any real actions in the
microworld and merely result from unscientific fantasy of the quantum theory.

XXV|1.3.2.2. Photon Structure

Speculative powers of physicists, in general, do not differ from those of other people have.
Then why have they been incapable of clarifying the structure of photon for the whole century?
Maybe the nature maliciously conceals from is some information needed for this?

However, “diggings” showed that physical “depots” do have this information. Moreover, all
ideas required for identifying the structure of photon were also stated in the physics. So,
physicists only had to reach out and take almost key ready description of the photon structure.
However, the quantum paradigm and quantum canons that had been raised for decades and
resembles much the religious ones prevented them from doing so.

The main factor required for identifying the composition and from of photon existence
photon was the hypothesis of electron-like microobjects having “negative” masses theoretically
developed by P. Dirac [7] and denied by the quantum theory.

An argument against this hypothesis dealt with physicists’ assumptions of the lack of
experimental evidence for microobjects having “negative” masses. However, if we take a well-
known equation widely used by physicists: d/dt[mv(1—v?c?) **]=q(E+c'[vH]), and reverse the
signs of both mass m and charge g, neither the equation itself nor its solutions will change.
Hence, physicists, working with observation chambers, could never distinguish between tracks
of electron-like microobjects having “negative” masses (antielectrons and antipositrons) and
tracks of electrons and positrons having “positive” masses. Why had physicists failed for almost
a century to discover this elementary property formally manifested in the common physical
equation?

Another ridiculous argument consists in that if there existed objects having “negative”

masses dipoles of the objects different in mass sign would be capable of self-accelerating,
however experiments did not find that either.
Physicists, knowing the capability of such diploes to self-accelerate, were one step away from
the discovery of the photon structure. They only had to consider electron-antielectron dipole [6].
Such dipole has all the primary properties of photon: it is electrically neutral as electron has
“negative” unit charge while antielectron - “positive”; total magnetic moment vector of the
dipole is zero because of electron and antielectron being diamagnetic substances; in the absence
of any external influence, the dipole moves strictly along the straight line. But what is most
interesting is that it is capable of self-accelerating to a velocity which steady value is a function
of the density of counter ether. As this dipole is electrically neutral, it leaves no tracks in
observation chambers.

Electrons and antielectrons in current-conducting substances, in the absence of any external
influence, are in intermolecular niches. External influences free electrons and antielectrons from
these niches so that they unite into “slow” photons, and there occurs an ordered motion of these
“slow” photons called electric current. Because of the conductor resistance and high current
voltage, electrons and antielectrons may leave the conductor creating a specific irradiation
around high voltage system cables.



In a non-uniform, highly gradient magnetic field, electron-antielectron dipole may
disintegrate into free electron and free antielectron. In such case, in a highly gradient field, they
are arranged along the lines of magnetic field. This was demonstrated in Stern-Gerlach
experiment but physicists did not understand it.

Planes, as well as current-conducting materials, contain unbound electrons and antielectrons
that occur therein from photosynthesis. When vegetable materials are burning, these electrons
and antielectrons become free and re-form photons, thus emitting light radiation.

XXV1.3.2.3. Structure and Form of
a Stable Existence of
Excited Atom

Now we can understand the composition, structure and from of a stable existence of excited
atom of protium.

The analysis shown that a non-excited atom fully incorporates a dipole it captured, and the
dipole does not disintegrate into electron and antielectron. However, proton, electron and dipole,
and their magnetic moment vectors are arranged on straight line | that crosses them. Thus, an
atom that captured one photon consists of proton, two electrons and one antielectron.

All photons captured by protium are on the same straight line I, on the same side from
proton. Atom that captured n photons consists of proton, (n+1) electron and n antielectrons.

“Motive forces” of photons that make photons accelerate are all directed towards proton.
They make the excited atom accelerate as a whole to a velocity that is a function of ether
resistance to motion of the atom elements.

If non-excited atom is bound with any quite massive microobject, the captured photon, under
the “motive force”, comes off line | in the result of the approach by non-excited atom, and leaves
the atom.

Excited atom that stopped moving due to the encounter with another microobject loses its
captured photons for the same reason. As long as such an encounter with another microobject is
a random phenomenon, the excited atom “lifetime” is a random value.

XXVI1.4. Types of Electromagnetic
Atomic Radiation

The above information on the structures of non-excited and excited atoms of protium implies
that there are two types of electromagnetic atomic radiation: wave and photon. The photon
radiation is a result of photons leaving excited atoms. The wave radiation results from
oscillations of electrons and antielectrons in non-excited and excited atoms.

The formation mechanism of wave electromagnetic radiation of multiple non-excited and
excited protium atoms is described in detail and visually in [8]. The same paper describes
formation mechanisms of frequency spectra of “He and other atoms.

This spectral picture well explains why electromagnetic atomic radiation poses no threat of
“ultraviolet catastrophe”, that the threat is only a consequence of physicists being short of
knowledge of the “classic” theory.

The point is that all electromagnetic wave radiators — electrons and antielectrons — in all
“classic” mathematical models of atoms, as well as in real atoms, are at significant distance from
nuclei of their atoms. Meanwhile, the natural frequency of radiation from specific electron and
antielectron is inversely related to the distance between the radiator and the nucleus. The shorter
the distance is, the higher the natural frequency is, and vice versa, the longer the distance is, the
less the frequency is.

XXVI1.4.1. Solution for the Problem
of “Hidden Parameters”



The foregoing implies that the “hidden parameters” the quantum paradigm lacks are ether
with its resistance to motion of microobjects, magnetic interactions between microobjects and
electron-like microobjects having “negative” masses.

XXV1.4.2. Ether

It is very unpleasant to speak about but the situation in the problem of “hidden parameters”,
in view of the general level of science development, is simply anecdotic. The most ridiculous in
this situation has to do with the interpretation of a great, ultimately simple and utterly illustrative
experiment by French physicist A.H.L. Fizeau aimed at verification of the hypothesis of ether
(1851) [9]. In this experiment, Fizeau obtained a non-competitive evidence of ether that interacts
with matter. However, the physicists did not like it, and they tried to disavow that conclusion
using concepts of light refraction at the interface of two media [9].

In such attempt, physicists mistook the cause for the effect having failed to understand
that ether explains light refraction. Indeed, light waves, being a particular case of
electromagnetic waves, result from oscillations of electrons.

Electrons, as well as other microobjects, consist of ether elements and have vortex-like
structures, constantly pumping through themselves lots of ambient ether elements [4].
Owing to this, microobjects can only exist in a sufficiently dense ethereal medium. Indeed,
TNO found that, according to experimental facts, ether quite densely fills the entire
universe, which enables microobjects to exist.

When studying the light refraction phenomenon, the physics used the notion of “optical
medium density” [9], without detailing the meaningfulness of such notion or relating it with
ether. Considering ether existence, it is an easy thing to do.

Different macroscopic media have different densities of lots of microobjects the media
consist of. As every microobject is surrounded by quite a dense ethereal medium, ether
contained in macroscopic medium has the density proportional to the density of the
macroscopic medium.

In Fizeau’s experiment, light passed through two tubes with flowing water. The water
flow direction in one tube coincided with the light propagation direction, while the water
flow direction in another tube was opposite to the light propagation direction. As ether is
carried away by the flowing water, the density of ethereal flows countermoving to the
propagating light in different tubes was different.

Therefore, light treated water in different tubes as different media. However, physicists,
having obtained in Fizeau’s experiment, in addition to the evidence of ether existence, other
experimental facts required for understanding an informal, natural mechanism of the light
refraction phenomenon, still fail to understand both.

The fact that physicists has been failing to understand these rather trivial things for
almost two centuries is indicative of their imaginative “classic” cognitive abilities.

It is of interest that A. Einstein denied ether existence arguing that ether would slow down
the motion velocity of planets and claiming that it was not observed in experiments [10].
Contemporary physicists support Einstein maintaining that if ether existed its resistance to
motion of microobjects would influence the nature of tracks in observation chambers, which,
again, was not recorded in experiments. However, this is all futile as neither Einstein, nor
contemporary physicists presented, or could present in principle, any quantitative estimations.

It should not go unnoticed that physicists tried to disavow the experimental evidence of ether
obtained by Fizeau using the relations of the special theory of relativity (STR) [9]. However, one
cannot trust the quantitative relations of STR as the relation: m(v)=m(0)(1-v’c %)%’ is the same
both for electron and proton. However, experiments on advanced accelerating machines showed
that, within the same ranges of velocities v, mases of electrons increase by two or three times
while masses of protons increase only by 1.5 times!



As if this all was not enough, A.A. Michelson’s experiment was set up in order to verify if
there exists ether that is a carrier of light waves but does not interact with matter. An absurd
physical problem which absurdity has not been noticed still. The absurdity of such a set-up
consists in that, on the one hand, light does interact with matter, and, if ether is a material carrier
of light waves, then, on the other hand, according to the physical definition, light wave is not an
independent material object but merely a specific form of motion of its carrier — ether. Hence,
light wave can interact with matter if only its material carrier, ether, interacts with matter.

And this worthless experiment is offered as an example of physical experimental art in all
school and higher education institute textbooks!

XXV1.4.3. Magnetic Interactions
Between Microobjects

The neglect of magnetic interactions between microobjects in the quantum theory was due to
misinterpretation of Oersted’s experiment results by A.M. Ampere. Oersted found that there is
magnetic field induced around current conductor (1821). Back then, it had not been known yet
that all carriers of electric charges have also self-magnetic fields, so Ampere concluded that
magnetism in Oersted’s experiment is caused by the motion of electric charges, and is not an
independent phenomenon.

When it became known that all microobjects have self-magnetic fields, a fair scientific
approach called for revising Oersted’s experiment results. However, physicists either “did not
notice” it just like they “did not notice” the experimental evidence as to the absence of
indivisible quanta in the material world [1], or simply were short of knowledge for this.

This problem was solved by the methods of TNO, that is, the methods of the “classic”
physics [4]. It emerged that magnetic field is induced around conductor in Oersted’s experiment
not by the motion of electric charges but by the motion of self-magnetic fields of electric current
carriers.

The solution to this problem was “multimove”. Electric current is a flow of electrons. At
first, it had to be clarified which properties electron should have to meet the problem conditions.
Then it had to be found out which properties else electron should have to behave like in
Lorentz’s experiment when moving across the lines of external magnetic field. Finally, electron
structure and properties were identified. The verification shown that these objective properties of
electron yield results observed in Oersted’s and Lorentz’s experiments.

The problem solution required to regard ether interacting with microobjects.

XXVL.5. The Atomic Theory
and the Idea of Infinite
Matter Divisibility

| have been long tortured by the riddle why such a hypertrophied intolerance developed in
physicists towards the ether existence question. It took some time to understand the reasons. It
emerged that the reasons are not specific but tackle fundamental general scientific topics.

Such a general scientific topic is scientific application of the atomic theory. This idea has
been for a long time the central driver of the chemical and physical science. It emerged from the
discovery of numerous chemical substances having specific properties.

The atomic theory aimed, first of all, at searching for the smallest material objects — “atoms”
that would preserve properties of chemical substances, at searching for their composition and
structures. It was understood that atom elements already have no properties of chemical
substances.

The persistent search led to the discovery of toms and identification of their composition.
Physicists concluded that the atomic theory exhausted itself at that.

After all time that elapsed since then, nobody even got curious if the atomic theory had
actually exhausted itself. The while wide community of physicists behaved in this question as if



they were people engaged in specific problems. And, which is quite representative, none of them
even noticed that the atomic theory hides inside its outer shell a deep general idea of the infinite
divisibility of matter aimed at the task of perceiving both the nature of chemical substances and
the structure of the whole material world.

It would be wrong to believe that physicists are not aware of the idea of matter divisibility.
Matter divisibility was discovered in the process of implementing the atomic theory. It emerged
that all chemical elements consist of molecules, molecules consist of atoms, atoms consist of
nuclei and electrons, and nuclei consist of nucleons.

Since atoms and molecules consist of nucleons and electrons it emerged that all chemical
substances perceived with our sensory organs as solid also represent discrete structures that
consist of nucleons and electrons. It appeared that all these objects have their own, finite
dimensionalities. Dimensionality of molecules exceeds dimensionalities of atoms it incorporates,
while dimensionality of atom exceeds dimensionalities of nucleons and electrons.

The contemporary physics does not know the actual composition or structure of nucleons or
electrons. But if we extend the idea of matter divisibility which origin, with the utmost clearness,
was exposed at implementation of the atomic theory the idea of infinite divisibility of matter
should proceed from that any finite dimensionality can be divided into arbitrary large but finite
aggregate of smaller dimensionalities.

Physicists says that their “common sense” that rejected the “classic” intuition and was raised
by the quantum ideology makes head against such idea of matter divisibility [11,p.12]. However,
experimental evidence as to the absence of indivisible quanta in the material world [1] speaks for
the fact that the quantum “common sense” is erroneous and is in irreconcilable contradiction
with the “classic” intuition as well as with the idea of infinite divisibility of matter.

[ J
The idea of infinite divisibility of matter appeared to be extremely fruitful. See
http://viXra.org/abs/Microworld 1, Microworld 2, Microworld 3, ..., Microworld 53.

XXV1.6. Development Prospects
of the “New Physics”

The quantum physics believes that the main task of science is not to gain a detailed
understanding of a phenomenon in question but to be able to make quantitative calculations of
the phenomenon characteristics.

We cite another example of this opinion being mistaken.

Physicists developed different accelerators of electrically charged microobjects. On one of
them, they were able to destroy one of the protons at collision of two high-energy protons. Such
attempts failed as long as the mutual approach energy of protons was below 290MeV. When this
energy reached 290MeV, one of the protons disintegrated. Physicists concluded that the proton
disintegrates into neutron and z*-pion: p+p—n+z".

This appeared to be a misinterpretation of the observable disintegration of proton. One the
one hand, the point is that physicists explain that a free pion originates because a portion of the
approach energy of protons, namely 140MeV, turns into the pion mass.

This explanation is based on the “mass-energy equivalence” principle accepted in the “new
physics”. The “new physics” is a kind of a symbiosis of the quantum theory and the relativity
theory. Both theories neglect ether interacting with microobjects, and magnetic interactions
between microobjects.

In 1979, experiments proved that there are no indivisible quanta in the material world [1].
This means that the quantum theory is approximate.

Experiments on accelerating machines showed that, within the same ranges of microobject
acceleration rates, masses of free electrons increased by a factor of 2+3 while masses of free
protons increased only by 1.5 times. But the relativity theory believes that relative mass
increments of microobjects, at variation in their motion velocity take place according to the



relation: m(v)=m(0)(1-m?c%)*?, is the same both for electrons and protons. So, quantitative
relations of the relativity theory are also wrong.

TNO found that the “mass-energy equivalence” principle of the “new physics” is only a
pseudoscientific fiction unsuitable for us (see XXIV.3.2.1.). Hence, pion 7" like all “leptons,
mesons and baryons”, except for electrons, neutrons and protons, is a non-material ghost of the
“new physics”.

Physicists often do not know an adequate detailed informal meaningfulness of cause-
and-effect mechanisms of the structure and functioning of the material objects they study.
Even having the experimental evidence of the absence of indivisible energy quanta in the
material world [1], they keep arguing, with an enviable tenacity, that the cause-and-effect
mechanisms are of a “purely quantum” nature, thus, unconsciously and very obtrusively
demonstrating the unsatisfactory level of their theoretical knowledge.

The quantum theory does not know the real structure of proton. TNO established that proton
constitutes a symbiosis of neutron and antielectron e_* — positron having “negative” mass (see
XXV, fig.3). In view of this fact, the collision of two protons with energy of 290MeV looks like
this: p+p—n+e_".

However, the quantum theory believes that the proton-to-neutron transformation energy is
only 3MeV. The quantum theory makes so many incredible discoveries! Why does it believe so?

The reasons is that the quantum theory does not know the real structure of neutron and
proton. That is why it is incapable of calculating the work spent on disintegration of proton into
neutron and antielectron. It had been painfully searching for a method for calculating energies
that accompany reactions in the microworld until it found that, when measuring masses of
microobjects, the mass of a composite microobject is less than the sum of masses of individual
elements of this microobject. Having named the difference of these masses, Am, “mass defect”,
physicists concluded that the amount of such “mass defect”, according to the “mass-energy
equivalence” principle, is used to create the binding energy of a composite microobject equal to
Am-c*. However, this methods yields unacceptable errors: compare the experimental 290MeV
and 3MeV obtained according to this principle and “mass defect”. The reasons why the method
is wrong consist in that, on the one hand, the “mass-energy equivalence” principle has no place
in nature — this is an ill fiction of “the contemporary physics”, on the other hand, “mass defect”
does take place but the “new physics” is not aware of the cause.

The available instruments measure masses of microobjects moving with velocity v. Due to
this fact, measured “mass defect” depends on v: if v—0 “mass defect” also tends to zero. The
“new physics” cannot understand this in principle because of the neglect of ether. TNO found
out that mass of microobject moving at a constant velocity in ether is changing based on the
microobject orientation with relation to the motion direction.
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In ancient times, such situation took place in another pseudoscience — the chemistry. Back
then, experimental data on properties of chemical substances were accumulated. The chemical
theory was yet in prospect: there was no detailed substantial understanding of chemical
reactions. This difficult period was called alchemic.

Since then, the chemical theory changed a lot. The physics developed thanks largely to the
atomic theory, helped it to change. However, the “new physics” noticeably slowed down the
chemical theory development having hindered the final identification of actual chemical bonds
between atoms of matter [12]. The reason was the neglect of magnetic interactions between
microobjects.

One can only be surprised at the underdeveloped physical intuition in the quantum theory. It
has been long known already that any and all microobjects have self-magnetic fields. However,
subject to the mistake made by Ampere one and half century ago, the physics still believes that
magnetism is not an independent phenomenon but results from the motion of electric charges, so



it cannot be considered in physical theories. This belief of physicists persisted even despite of
that neutron has self-magnetic field but lacks electric charge.

However, at the suggestion by the physics, the chemistry believes that chemical bonds are
only created by electric charges, and that magnetic interactions are not involved in this.
Apparently, chemists do not know while physicists do not pay attention to the fact that S.
Earnshow, already in 1842, definitely proved that a system of electric charges located at finite
distances from each other could not have a statically stable equilibrium [5].

There are four types of interactions between material objects in the real world: gravitational,
electric, magnetic, and neutron.

There are such “monsters” as “neutron stars” and “black holes” in the macroworld, which
exist only thanks to gravitation.

TNO found that all chemical substances create an inseparable symbiosis of electric and
magnetic interactions.

Thanks only to magnetic interactions, the macroworld has such composite objects as
vortexes/tornados, and the microworld has protons and antiprotons that are neutron-antielectron
and neutron-antipositron systems. The point to be specifically emphasized is that only due to
magnetic interactions the microworld has neutrons, electrons, positrons, antielectrons, and
antipositrons, and, at deeper levels of matter organization, similar objects with infinitely
decreasing dimensions and increasing densities.

Therefore, without magnetic interactions there would not be electrons, neutrons, or more
complex material objects, as well as genial creator of the “new physics”.

The foregoing means that degradation of the “new physics” is imminent. Among the facts
proving this is forty years understatement of the experimental evidence as to the absence of
indivisible energy quanta in nature [1] and seventy years of experimental failures in the neutrino
(see XXV) and thermonuclear problems [14].

The understatement of the evidence as to the absence of indivisible quanta in the material
world needs no comments as it sounds more compelling than many words.

Following the evidence as to the absence of indivisible energy quanta, an urgent need arose
in the neutrino and thermonuclear problems to thoroughly review the initial data adequacy.
Instead of such review, physicists keep, with unprecedented tenacity, without long
contemplations, hammer at the impervious wall like primitive unqualified craftsmen who has
neither methods of theoretical analysis nor professional intuition.
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XXVI. KpanToBasi Teopus —
reHHaJibHOE H300peTeHune
WIN
CBH/1€TEJbCTBO HEY/10BJIeTBOPUTEIbHOI0 3HAHUA
«KJIacCHYecKO» Gusnku?

H.H.JIeonos

Bbnaronapst unee aromusMa, IpOU30ILIN OTKPBITHSA ATOMOB, HYKJIOHOB U 3JIEKTPOHOB. Mes atoMu3Ma oka3anach
COJIepKAIe 3apONBIIIN HIACH Oe3rpaHMYHON AETMMOCTH MAaTepWH, HAIMPaBICHHOW Ha JOCTIDKCHHE ITO3HAHUS
YCTpOHCTBa Bcero MarepuaibHOro Mupa. ClieyloniM maroM, B 3TOM IMO3HAHUH, JOJDKHO OBIIO CTaTh NMpU3HAHHE
CyIIECTBOBaHUS 3(Hpa, OTKPHITOro B 3KcrepuMeHTe ®uzo. OmHako, GU3MKKA 3TO OTKPHITHE HE TNpu3Hamu. B
pe3ynbpTaTe OTKa3za OT ydera 3(upa B (UIUYECKUAX TEOPHSIX, (QHU3UKH HE CYMEIH HWCIOJIh30BATh METOJBI
«Kimaccuyeckoity, HbIOTOHOBON (H3UKK AJ JAOCTHXKEHHS JETATLHOTO MOHUMAaHHs YCTPOHCTBA atomMa M Jis
MIOCTPOEHHUSI «KJIACCUYECKO» Teopun MUKpoOMHpa. BceieacTsue 3Toro, nosBUIach KBaHTOBAs TMIIOTE3a, CTaBIIas
OCHOBOM KBaHTOBOW (DM3UKU MUKPOMUPA.

Tak kak KBaHTOBas TUIOTE3a OKa3alach B HEMPUMHPUMOM MPOTHBOPEUUHN C UeeH Oe3rpaHUuYHON NETMMOCTH
MaTepud, H3-3a OTKaza OT ydera 3Qupa, TO KBaHTOBasg (U3MKa OKa3ajach HECHOCOOHA TOHSATh HMCTUHHOE
YCTPOHCTBO 3JCKTPOHOB WM HYKJIOHOB, XOTA AN 3TOTO OBUTH IMONYyYeHBI BCE HEOOXOIMMBIE M JOCTaTOYHBIC
SKCIIEPUMEHTAIBHEIE (DaKTBHI HA YCKOPUTEISIX MHKPOOOBEKTOB.

BumecTo OOBEKTHBHBIX TMPENCTABICHUA 00 YCTPOWCTBE DIICKTPOHOB M HYKIIOHOB M JAbHEHWINETO Pa3BUTHS
3HaHU 00 YCTpPOWCTBE MAaTepWH, MOSBIIIMCH (albIIUBEIC, «(DEHKOBBIC» IPEICTABICHHUS O KBapKaX. MIOOHAX,
MUOHaX, 0030HAX, ..., HE CYIIECTBYIONINX B peallbHOM MaTtepraibHOoM Mupe

DKCHepUMEHTAIEHOE JI0Ka3aTeNLCTBO OTCYTCTBHS HEIETMMBIX KBaHTOB B Ilpupome [1], kazamock ObI, 3Ty
HETEPIIUMYIO CUTYAITUIO UCTIPABHIIIO, HO KBAHTOBBIE (PM3UKH 3TO «HE 3aMETHIINY.

[ ]

XXVI.1. Po:xknenne KBAaHTOBOI Teopuu

«Knaccuueckast» (pusnka, KOTUYECTBEHHBIN anmapar MCCiIeJOBaHUN MaTepHaibHOro Mupa
KoTopoil Oasupyercss Ha HbproToHOBOM (opmanu3Me, He Bcerga OBICTPO, HO JIOCTATOYHO
YCIICIIHO CHPAaBISUIacCh CO CBOWMH 3a/layaMH, PEHICHHS KOTOPBIX 00Jalaid JeTalbHOCTHIO
CBEJICHMI O CBOMCTBAxX HCCIEAYEMBbIX OOBEKTOB U HAIJISIIHOCThIO 00pa3oB, XapaKTEPHU3YIOIINX
YCTPOKCTBO ¥ MOBEIEHUE ATHX 0OBEKTOB.

Korga aromucTHKa, ¢ OTKPBITUEM 3JIEKTPOHOB, HEHTPOHOB M NPOTOHOB, cedsl McUeprana,
HacTaja noTpeOHOCTh U3YUeHHUs OoJiee TIIyOMHHBIX CTPYKTYp MaTtepraibHoro Mupa. [lepBbie xe
HOMBITKH (PU3MKOB HCIIOJIb30BaTh «KJIACCHUECKy0» ¢u3nky — HbroToHOBCKHIT (opmanusm
HayaJlu AaBaTh TEOPETUUECKUE COOU.
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Otu cOou Hayanuch emé B PaMKax aTOMUCTHKH — IPH BBISBIEHHM YCTPOMCTBA aTOMHOTO
aapa u aroma. [locie [OArMX, MYUYUTENbHBIX HEyJad, HE II03BOJMBIIMX IIOCTPOUTH
MaTeMaTHYECKUE MOJIEIH aTOMOB, OOBSCHSABUIMX XOTs ObI caM ()akT CyIIECTBOBAHHS aTOMOB,
(Gu3uKN BBIHYXAEHBI OBUIM TPU3HATH CBOI HECHOCOOHOCTH 3TO CAENaTh C IOMOIIBIO
dopmanuzma HeroToHa — opmanm3ma «KiIaccu4eckoin» Gu3nuku. A Tak Kak OHH, 0€3 CTeCHEeHUs,
XBQJIWIACh CBOUM BEJIMKOJICIIHBIM 3HAHMEM «KJIACCMUYECKOW» TEOPETHUECKOW (PU3MKH, TO 3TU
CBOM HEyJauud BOCIPUHSIM, KaK IPUHUUIHAIBHYI0 HENPUTOJHOCTh  «KJIACCUYECKON»
HpI0TOHOBCKOW TEOpUH K IOCTPOCHUIO TEOPUU MUKPOMUDA.

Bsno tekymiee pa3BuTHe TEOPUHM MHUKPOMHpA TSAHYJIOCH 10 HKCIEPUMEHTA C «aOCOJIFOTHO
YEepPHBIM TEJIOM». B 3TOM sKcrepuMeHTe ObUIM M3MEPEHBI XapaKTePUCTUKU JIEKTPOMArHUTHOTO
U3JIy4CHHMS OTOTO «Tenay». Pe3ynbTaTel M3MEpEHHH CBOEM HEOXUAAHHOCTBIO HACTOJIBKO
noTpsicii  (PU3MKOB, YTO T€ HA3BAJIU OTy CHTYALHIO «YJIbTPaduOIETOBON KaTacTpodoii».
OOBbsicHsIETCS ATO TEM, YTO 0XKMJIaHUS (PU3UKOB B 3TOM SKCIIEPUMEHTE HE OIpaBAAIUCh, IOKa3aB
HETePNMMYI0  OHMIMOOYHOCTh  MX  AlOCTEPUOPHBIX  MPEACTaBICHMM O  CBOMCTBAx
JJIEKTPOMAarHUTHOIO H3JIy4EHUs €r0 MaTepHajbHBIX HMCTOYHHMKOB. OHM Ipenroyiarajiu, 4To,
COIVIACHO MX 3HAHMSIM «KJIACCHUYECKOW» (PU3MKH, OCHOBHAS 4AaCTh SHEPTHM JIEKTPOMArHUTHOTO
U3JIy4YEHUs PUXOAUTCS Ha BBICOKOYACTOTHYIO YacTh criekTpa. Ho skcriepuMeHT ¢ «aOCcoIr0THO
YEPHBIM TEJIOM)» I10Ka3all, YTO B 3TOM YaCTU CHEKTpa dHEPIUsl 3JE€KTPOMAarHUTHOIO M3JIy4yeHUs
MIOYTH HE3HAUUTENIbHA.

Boixon u3 storo yHusutenbHOro jaOupuHta Hamen M.IlnaHk, npeanoxuB HCIIONb30BAaTh
IIPEJICTaBJICHUS O CYIIECTBOBAHUU B MaTepuaibHOM Mupe HeAeTMMbIX KBAHTOB YHEPIHHU.

B pesynbrare mnpuHATHS STOW TUIIOTE3bl, pa3BUTHE KBAHTOBBIX IPEJICTaBIECHUN 00
yCTpPOHCTBE 0OBEKTOB MUKPOMHUPA MOLIO «CEMUMMIbHBIMUY [IIaraMH.

Yro kacaeTcss DSJIEKTPOMAarHUTHOIO M3JIYyYEHUS «UYEPHOTO Tela», TO MHCIOIb30BaHHUE
KBAHTOBOM THIOTE3bl MO3BOJWIIO COOPYAMTH HEIJIOX0€ NPUOIMKEHHOE KOJINYECTBEHHOE
ONMCAHNUE DKCIEPUMEHTAIBHO H3MEPEHHOM 3aBUCUMOCTH WMHTEHCHUBHOCTH H3JIY4YEHMsI OT €ro
YacTOThl, HE OTATOIIEHHOE «yJabTpaduosiaeToBoil kartactpodoit». OJHAKO, €CTeCTBEHHOE
O0OBEKTHBHOE IIOHMMaHUE MeXaHHW3Ma (OPMHUPOBAHUS ATOTO M3IYYEHHUS [0 CHU3 TIOp HeE
JOCTUTHYTO, TaK KaK M3JIYy4EHHE «UEPHOTO Teja» MPEeACTaBIseT COOOH CyMMy H3ITydyeHUI
OTPOMHOTO MHOXECTBAa OT/AEIbHBIX aTOMOB, COCTaBISAIOLIMX 3TO «reno». Ho mo cux mop B
KBaHTOBOM TEOPUM OTCYTCTBYET JETAJIbHOE IOHMMAHUE YCTPOMCTBA OTIENBHOIO aToMa, a
CJIeZIOBAaTENIbHO, OTCYTCTBYET M TOHUMaHHE OOBEKTUBHOIO MeXaHH3Ma (OPMHUPOBAHHS €ro
4aCTOTHOI'O CIEKTpA.

0

[lepeuncnenne Bcex HeyJad KBAHTOBOM TEOPHUM — OYEHb CKydHoe Jeno. OHu Bce
MIPUBENIECHBI, JJIs JKEJAIOUINX C HUMU O3HAKOMUTBHCS, B MATUIECATH TPEX COOOLICHUSIX B apXUBE
viXra Kopuemickoro ynuepcutera CIIA: http://viXra.org/abs/Microworld_1, Microworld_2,
Microworld 3, ..., Microworld_55. 3ech ke nydiiie TOroBOPUM O JIPYTOM.

XXVI1.2. KBanToBasi Teopust
U MpodJieMa «CKPBITHIX IAPaMeTPOB)

HpI/IHHTI/Ie TUIIOTE3bI CYHICCTBOBAHUA HCACIIUMBIX KBAHTOB IMPUBCIIO K 6ypHOMy Pa3BUTHUIO
CBEJICHH 00 YCTpOWCTBE OOBEKTOB MHUKpoMupa. [IpaBma, 3T cBeneHUs OBUIA JIMIICHBI
HaIISITHO-BU3YaJTbHON YETKOCTH — OHHM OBUIM pacIUTbIBUATHIMH, Kak B Tearpe TeHed. YacTe
(GU3UKOB, B TOM YHCJIE, TAaKUE CO3/JaTelid KBaHTOBOW Teopum, kak M.Ilmank, JI. /le Bpoiins,
A.DVHIITEWH U Apyrue, HaCsUTUCh, YTO JIETAIbHOCTh 3TUX CBEJICHHUI BEPHETCS MOCIIE€ TOTO, Kak



KBaHTOBas MapagurmMa OyJeT TMOMOJHeHa HEKMMH He YUYTEHHBIMH paHee, «CKpPBITBIMU
napamerpammu». Omnako, JIx. ¢on HeilimMaH moiyduna cTporoe I0Ka3aTeabCTBO TOTO, YTO B
paMKax KBAaHTOBOW TEOPUH 3Ta YETKOCTh HE MOXET ObITh JOCTHrHyTa B mpuHImIe [2]. Tak xak
Bce (u3uKu, 0e3 HUCKIIOUEHHs, IMOBEPWJIM B TO, YTO METOJBl «KIJIACCHUECKOW» (PHU3UKU
NPUHIUIHAIBHO HE IPUMEHUMBI B TEOPUU MUKPOMHUPA, TO pe3ynbTarhl JIk. ¢pon Helimana onun
BOCTIPUHSIN KaK KOHEI[ MPOOJIEMbI «CKPBITHIX MapaMeTPOBY.

Tak kBaHTOBas TeopHus IMOJNy4Wsa CTAaTyC EJMHCTBEHHO BEPHON TEOPHUH MHKPOMUDA.
KonuuectBenHsli opMann3M KBaHTOBOW TEOPHH MO3BOJISIT IPOBOAUTH PACUETHI UCCIEAYEMBIX
apneHuii. Ha ocHOBe 3THX pacyeToB M JKCHEPUMEHTAIbHBIX (DAaKTOB IPOBOJMIACH
KOPPEKTHPOBKA TEOPETHMUYECKMX MPEACTABICHUH 00 YCTPOWCTBE pEAIbHBIX OOBEKTOB
MUKpPOMHUPA.

OObBEeKTbl MHUKPOMHpA, U3-32 CBOMX MMKPOCKOINMYECKMX pa3MepoB, HU MPIMOMY
BU3YAJIbHOMY, HHA NPHOOPHO TMPOJOHTHPOBAHHOMY HAONIOCHHIO HE TMOAMABAINCH. s 3TOM
nenu ObUIM CO3JaHbl CIIEIUANbHBIE YCTPOWCTBA: HaOMIOAaTeIbHbIE KaMmephl, Tu(paKIuOHHbIE
npuOopBkL,... . DTU YCTPONCTBA MO3BOJISUIM HAOMIOAATh TOJNBKO PE3YyJIbTaThl B3aUMOJCHCTBUI
MEX1y pa3HBIMU MHUKPOOOBEKTaMHU.

C nomoltpio qudpakiuoHHOro npudopa, J.Pesepdopa BbIBEN CBOIO 3HAMEHUTYIO POPMYITY:
r,=1,4-4"3.10 . Tosxe 6bu1 pa3zpabotan Oonee dddexTuBHBIA crocod 00paboTku
TU(PAKIMOHHBIX Pe3yJlbTaToB ¢ momomibio «¢pa3 bmpa» [3]. HMcmonp3oBaB 3TOT cmoco0,
corpyauuku Mucrturyra SAnepuoit @uszuku AH CCCP (Anma-Ata) oOpabotanu pe3ynbTaThl
TU(PPAaKIMOHHOTO PACCESHUS 0-YaCTHIl HA CTPYKTYpPax siIep BCEX XMMUYECKHUX JIEMEHTOB [1].
Takast oOpaGoTka oOHapyKWia, 4YTO BCe ATH sApa o00JaJal0T KBAa3UKPUCTAIIMYECKUMHU
CTPYKTYypaMH U3 CBOMX HYKJIOHOB.

Tak kak B 3THX CTPYKTypax HYKJIOHBI HENOJBWKHBI M 3aHUMAlOT BIIOJHE OIpEACICHHBIC
MeCTa B sipaX, TO B COOTHOUICHMSIX HEOIPEAEIEHHOCTEH, XapaKTEPU3YIOIUX PaCIOI0KEHNE
3TUX HYKJIOHOB B siipaX, nocrostHHas [Tnanka 4#=0. DTo TOBOPUT O TOM, UTO HEJEIUMBbIE KBAHTHI
SHEPrUM W COOTHOILIEHUS HEONPEIEICHHOCTEN SBISIOTCS HE OOBEKTHBHBIMU (akTopaMu
MaTepuaibHOro Mupa, a Bcero Juillb abCTpaKTHBIMU BBIYUCIUTEIBHBIMU MPUEMaMU KBaHTOBOM
TEOpUHU.

XXVI1.3. [lepBonpryuHbI BO3SHUKHOBEHHUS
KBAHTOBOH I'MIIOTE3bI

Pa3 runotesa cyuiecTBOBaHHs HEACTUMBIX KBAHTOB JIOXKHAsA, TO MHTEPECHO y3HATh, KAKOBBI
UCXO/IHBbIE IPUUMHBI IPUHATHUS ITON TUNOTe3bl. Ecu uaTu B 0OpaTHOM HalpaBlIeHUU — OT 3TOU
THIOTE3bl K €€ TEepBOMCTOKaM, TO ITH TIEPBOMCTOKH, KaK YK€ OBUIO CKa3aHO, CBSI3aHBI C
OTCYTCTBHEM B (PU3UKE CBEJIEHUH O CIIEKTPE DJIEKTPOMArHUTHOTO U3TyYEHHS OTJEIBHOTO aToMa,
a 9T0 00YCIIOBIIEHO OTCYTCTBHEM a/ICKBATHBIX CBEJICHHI O IETATLHOM YCTPOMCTBE aTOMa.

Takum oOpa3oM, Mbl BEpHYJIHCh K TOMY, C 4ero (pu3uka mbITajgach HadaTh MOCTPOECHHE
«KIJTACCHYECKOW» TEOPHUH MUKPOMUPA.

AHau3 NpUyYrH, noyeMy (PU3MKH HE CyMeNu 3TO clenaTb, Jy4llle HadaTh C MPOCTEHIIEero
aTomMa — MpoTUs. JTa 3ajada, C IMEpBOro B3MVIANA, KaxkeTrcs OOMaHYMBO TNpocToil. B
I[GflCTBHTGJILHOCTH, OHa TICPCXOAUT B HCCKOJIbKO HC3aBUCUMBIX 3aaad. BO-HepBBIX, Xopouo
U3BECTHO, 4YTO JIOOOW aToM, B TOM 4YHCI€ M TNPOTUH, MOXKET CyLECTBOBaTb B
«HEBO30YXKJIEHHOM» U B «BO30YXJICHHOM) BUJIE.



HeBo30yxaeHHbIE aTOM TPOTUS COCTOMT U3 SAIpa-MPOTOHA K OJHOTO AJIEKTPOHA.
YCcTaHOBIIEHO, YTO aTOMBI MOTYT 3aXBaThiBaTh (DOTOHBI M BKJIFOYATh MX B CBOW COCTaB. Takwe
ATOMBI Ha3bIBAIOT BO30YKICHHBIMH.

XXV1.3.1. HeB030yK/1eHHbI
aToM npoTus

UToObI MOHATH YCTPOWCTBO HEBO30Y)KJIECHHOTO aToMma MPOTHsl, HY>)KHO 3HaTh HE TOJBKO €ro
COCTaB, HO U B3aUMOJACUCTBUS MEXY MPOTOHOM U 3JIEKTPOHOM. [IpOTOH M 31eKTpoH 061amaoT
JNEKTPUYECKUMHU  3apsJaMd U COOCTBEHHBIMH  MArHUTHBIMU  MOJSIMH.  MarHuTHbIe
B3aMMOJICHCTBHS MEXAY MPOTOHOM U 3JIEKTPOHOM B KBAaHTOBOI TEOPUU HE YYUTHIBAIOTCS M3-32
JnaBHeW ook A.M.Amriepa, TONyIIEHHONW UM eI B TI03aIPOIILIOM Beke [4].

Ecnu yuuThIBaTh TOJIBKO 3JIEKTpHUecKue B3auMmoaeictBus, To C.MpHoy cTporo gokaszain,
YTO CUCTEMAa TOUCYHBIX JICKTPUUECKUX 3aPsII0B, HAXOASIINXCS HA KOHEYHBIX PACCTOSHUSAX IPYT
OT Jpyra, YCTOMYMBBIM CTaTUYECKUM paBHOBecHeM He obinanaet [S5]. [nanerapuas anamorus, u3
KOTOPOW MBITAIUCh UCXOAUTh (DU3MKH, HEN30€KHO JOJDKHA, B OTOW CHUTYyallud, OKAHYMBATHCS
NaJICHUEM JIEKTPOHA HA IPOTOH.

Jns ydera MarHUTHBIX B3aUMOACMCTBUM MEXAY IIPOTOHOM U JJIEKTPOHOM, TEOpUHU
HenuHeWHbIX konebannii — THK mpumiock BeISICHATH, MATHUTHOE MPUTSHKEHUE HIIM MarHUTHOE
OTTaJKMBAaHUE JEUCTBYET MEXAY MPOTOHOM M JJIEKTPOHOM. B KBaHTOBOW TEOpUU 3TO HE
u3BecTHO. OKazanoch, YTO M JJIEKTPOH, U MPOTOH — JAUAMarHeTHKH, U YTO MEXAY HUMHU
NEHCTBYeT MarHUTHOE OTTAJKMBaHHE. A TaKk KakK »dJCKTPUUECKOE MPUTSHKEHUE MEXIy
AJIEKTPOHOM M TPOTOHOM OOpaTHO MPONMOPLMOHAIBHO KBAApaTy pacCTOSHUS, a MarHUTHOE
OTTaJIKUBaHUE — KyOy pacCTOsIHUS, TO aTOM INPOTHSI, B 3TOM cllydae, 00J1a/1aeT €JMHCTBEHHBIM
CTaTMYECKH PAaBHOBECHBIM COCTOSIHMEM, B KOTOPOM PAcCTOSHUE MEXKY IPOTOHOM U AJIEKTPOHOM
paBHO BenuunHe «bopoBckoro paguyca» [6].

[Ipu ydere TOABKO SIEKTPUUECKMX M MArHUTHBIX B3aWMOJEHCTBUN, 3TO CTAaTUYECKU
PaBHOBECHOE COCTOSIHME HE SIBJISIETCS YCTOMUMBBIM. Tak Kak, B 3TOM MOJENIU aToMa, AUCCUNaus
SHEPTrUM JBMKEHHUS 3JIEKTPOHA OTHOCUTEIBHO MPOTOHA HE YUMTBIBAETCS, TO 3Ta MOJEIb —
KOHCEpBAaTHUBHAs, JOIYyCKalolas He3aTyXalollue MepUoJndYeckiue KoleOaHus SJIeKTpOoHa, C
0001 aMIUTUTYI0M, BOKPYT €r0 COCTOSIHUSI CTATUYECKOTO0 PAaBHOBECHS.

[Ipu AOMOMHUTENBHOM Y4Y€T€ IWUCCUIIAIIMKM SHEPTHHU JBMKCHHUS DJIEKTPOHA, aTOM TMPOTHUS
MMEeT €IMHCTBEHHOE TJ00aJbHO YCTOMYMBOE COCTOSHHME paBHOBecus [6]. DTta muccumanus
SHEPruM JIBM)KEHHUS JIIEKTPOHA TMPOMCXOIUT HU3-3a CONPOTHBIIEHMSI €ro JBHKEHUIO 3¢upa,
KBAaHTOBOW MapaaurMoi He yIuThIBaeMoro [4,6].

XXV1.3.2. Bo30y:kaeHHbIH
aToOM NpPOTHA

KBanToBas (u3mka moyTH HUYEro He 3HaeT 00 ycTpoiicTBe BO30yxaeHHoro aroma. [lo eé
MHEHUIO, Ka)KJIbli 3aXBau€HHBIN ()OTOH MMEPEBOJIUT aTOM B HOBOE CTAIlMOHAPHOE COCTOSIHHE O€3
M3MEHEHHs COCTaBa aToMa.

Ho Tak kak HeBO30YXJEHHBbIH aToM TMpoTHUs o0O0JalaeT EeIWHCTBEHHBIM TIJI00aIbHO
YCTOMUYUBBIM COCTOSTHUEM PAaBHOBECHUS, TO HM OJMH, HU HECKOJIbKO 3aXBauy€HHBIX (DOTOHOB He
MOTYT IEPEeBECTH aTOM B HMHOE CTAallMOHAPHOE COCTOsIHME Oe3 M3MEHEHHUs CocTaBa aToMa.
CrnenoBarenbHo, ()OTOH JODKEH 00JanaTh BIIOJIHE OIPENEICHHOW CTPYKTYpOW C BIIOJIHE
OIPEAEIEHHBIM COCTABOM.



KBanrtoBas Teopust cuutaer (OTOH OrpaHUYEHHBIM «CT'YCTKOM 3HEPIrHH». DTO OINpe/eeHHe
OecconiepxaTeabHO, TaK Kak JII000W MaTepHallbHBIA OOBEKT SIBISETCS 00JIaJaTelieM «CryCTKa
SHEPTUM». «IHEPrHs» - 3TO HE MaTEPUATbHBIM OOBEKT, a BCEro JHUIIb XapaKTEPUCTHKA €ro
JUHAMHYECKOIO COCTOSIHMS. DHEprus ObIBaeT WM KHUHETHUYECKOHM, NMPUCYIIEH ABMKYLIEMYCS
00BEKTY, WJIM TOTEHIHAIBbHOM, XapaKTepU3yIOIIel CHOCOOHOCTh OOBEKTa, B OINpPEIEICHHBIX
YCIIOBUSIX, IEPEUTH B COCTOSTHUE IBHKEHUSI.

XXV1.3.2.1. <kIKBHBAJIEHTHOCTh MACChI H IHEPT UM
[To MueHMIO HU3KKOB, POTOH 0Opa3yeTCs MPHU KKOJLIANCE» H «AHHUTHIIAIIUI TTO3UTPOHHS —
MO3UTPOH-3JIEKTPOHHOM cucTeMbl. [1o/1 «KoJmancoMy MOHUMAETCS TaKoe COMMKEHNE MO3UTPOHA
N 3JICKTPOHA, IIPU KOTOPOM IMPOUCXOJUT «AHHUTHUIIALIHA» BCHICCTBA — IICPEXOJ BCIICCTBA B
SHEPTIHIO. 9T1oT CI)I/IBI/I‘-ICCKI/If/'I WIAID»  ABJIICTCA PE3YJIbTATOM OTKa3a OT Yy4Y€Ta MAarHHUTHBIX
B3aUMOJICCTBUM MEXKIY MO3UTPOHOM U 3JIEKTPOHOM. MEXIy MO3UTPOHOM M DJIEKTPOHOM, TAK
Ke, KaK U MEXIy IPOTOHOM H 3JICKTPOHOM, IEHCTBYIOT OJJIEKTPUYECKOE MPHUTHKCHUE U
MarHuTHOE OTTalkuBaHue. [1oj neficTBHEeM 3THUX CHJI, IO3MUTPOHUM, KaK W MPOTHUH, 00JIagaeT
€IMHCTBCHHBIM TJIO0AJbHO YCTOWYHMBBIM COCTOSIHUEM PABHOBECHUS, B KOTOPOM pPacCTOSIHUE
MEXy TO3UTPOHOM M DJIEKTPOHOM TOYTH Ha MOPsAIOK Ooibine «bopoBckoro pamuyca». Tak
4To, «KOJUIAIIC» U «KaHHUTWJIALUA» HE OTBEYAIOT HUKAKUM PCAJIbHBIM HeﬁCTBHﬂM B MHUKpPOMHPE,

ABJIAACH BCETO JIMIb PE3yIbTaTOM HEHAYYHOU (paHTa3UM KBAaHTOBOM TEOPUHU.

XXV1.3.2.2. Ctpykrypa ¢oTona

MeicnuTenbHble CIOCOOHOCTH (PU3UKOB HUUEM HE OTJIMYAIOTCS, B LIEJIOM, OT MBICIUTEIbHBIX
crocoOHocTe npyrux mrofei. Ilouemy ke OHM Lienoe CTOJIETHE OKa3aluCh HECIIOCOOHBI
BBISICHUTH cTpoeHue ¢porona? Mosxet ObITh, [Ipuposa 3moHaMepeHHO yTauBaeT OT HAaC KaKue-TO
CBEJIeHUs], HeOOXOAUMBIE 1JIsl 3TOTr0?

OnHakKo, «pacKONKM» MOKa3alu, YTO B (U3NUECKUX «3aMaCHUKAX» 3TU CBEIEHUs ecTh. boiee
TOT0, BCE HJAEU, HEOOXOIUMBIE ISl BBISBICHUS CTPOCHUS (POTOHA, B (U3MKE TaKxke ObuIn
03ByuYeHbl. Tak uTo, pU3MKaM OCTABAIOCh TOJIBKO «IIPOTSHYTHh PYKY» U B3SITh MOUTH MOJHOCTHIO
rOTOBOE ONMCAHUE CTPYKTYphl (oToHa. OJHAKO, STOMY IOMEIIaja KBAaHTOBas Mapaaurma u
JECSTUIIETUSIMU BOCIIUTaHHBIE, OUEHb TIOXO0KUE Ha PEIUTHO3HbIE, KBAHTOBbIE KAHOHBI.

OCHOBHBIM  (paKTOpPOM, HEOOXOUMBIM ISl BBISBIEHUS COCTaBa M ()OPMBbI CYIIECTBOBAHUS
¢oroHa, sBUIACH THUMOTE3a CYIIECTBOBAHUS AJIEKTPOHONOJOOHBIX MHKPOOOBEKTOB C
«OTpHULIATEIBHBIMI» MaccaMH, TeopeTuyecku oOHapyxkenHas I1./lupakom [7], u He mpuHATas
KBaHTOBOW TEOpPHUEH.

OaHO U3 BO3paKEHUH MPOTUB MPHUHITHUSI STOW TMIIOTE3bI, OBLIO CBA3aHO C YTBEPXKIACHUEM
¢u3UKOB 00 OTCYTCTBHHM SKCIIEPUMEHTAIBHBIX MOATBEPKICHUI CyIIeCTBOBAaHUS OOBEKTOB
MUKpOMHpA C «OTpHULATEeIbHBIMU» MaccamMu. OnHaKo, €cliM B HU3BECTHOM, IIMPOKO
ucronb3yeMoM  (usukamu  ypasuenum:  d/dt[mv(1-vic ) *°]=q(E+c [vH]), WU3MEHHUTH
OJIHOBPEMEHHO «3HAKW» MAacChl M ¥ 3apsiaa (| Ha IPOTUBOIOJIOXKHBIE, TO HA CaMO YpaBHEHHE, HU
ero pemeHus He u3MeHsTca. CienoBarenbHo, pu3nky, paboTtas ¢ HabIOJaTeNbHBIMU KaMEpaMH,
HUKOTZa HE  MOIJM  OTIMYUTh  TPEKU  DIEKTPOHOIMOJOOHBIX  MHKPOOOBEKTOB  C
«OTPULIATEIBHBIMU» MaccaMy (QHTUAJIEKTPOHOB M aHTUIIO3UTPOHOB) OT TPEKOB JJIEKTPOHOB U
HO3UTPOHOB, OO0JIAAAIOUINX «IIOJIOKUTEIBHBIMU» Maccamu. Ilouemy ¢u3uku modru nenoe
CTOJIETUE HE MOIJIM OOHAPYXHUTh 3TO JIEMEHTapHOE CBOICTBO, (POPMATIBHO MPOSBIIAIOIIEECS B
IIMPOKO MCIIOJIb3YEMOM (PU3NYECKOM YPaBHEHUU?



Emé ogHo cMentHoe Bo3paxxeHHe 3aKII0YaeTCsl B TOM, UTO, MPU CYILIECTBOBAaHUU OOBEKTOB C
«OTPULATEIBHBIMIY MaccaMH, JUIOIM M3 OOBEKTOB, OTJIMYAIOIIUXCS <«3HAKaAMHU» Macc,
o0aganu Obl CBOMCTBOM caMOpa3roHa, HO AKCIIEPUMEHTAIBHO 3TO TakXKe He ObLI0 00HApPYKEHO.
Ou3MKY, 3Hast O CIOCOOHOCTHU TAKHX JUIOJNEH K caMOpas3roHy, ObUTH B OHOM IIare OT OTKPBITUS
CTPYKTYpbI ¢oroHa. HyKHO OBUIO TOJIBKO PacCMOTPETh 3JIEKTPOH-aHTHIIEKTPOHHBIA JHUIIONb
[6]. OTOT MMMOAL 00JIaTa€T BCEMH OCHOBHBIMU CBOMCTBAMHU (DOTOHA: OH AJICKTPOHEUTpAJICH, TaK
KaK »DJIEKTPOH 00JaZlaeT «OTPHUIATEIbHBIM» E€AMHUYHBIM 3apsAOM, a aHTUIJIEKTPOH -
«TIOJIOKUTENBHBIMY; CYMMapHbI BEKTOP MarHUTHOTO MOMEHTa JIMIIONS pPaBEH HYJIIO H3-3a
JUaMarHeTu3Ma JJIEKTPOHA U aHTHUAJIEKTPOHA; MPU OTCYTCTBUM BHEUIHMX BO3IEHCTBUI ATOT
JUIIONb JBUXKETCS CTPOro npsAMoinHeHo. Ho camoe mHTepecHoe 3akitoyaeTcs B TOM, UYTO OH
o0aaeT CroCOOHOCTBIO K CaMOpasroHy N0 CKOPOCTH, YCTAaHOBUBHIASACS BEIMYMHA KOTOPOH
3aBHCHUT OT IJIOTHOCTH 3¢upa Ha myTH GoToHa. Tak Kak ATOT JUIOJb AJIEKTPOHEHTpaJeH, TO B
HaOJII0/IaTEJIbHBIX KaMepax CJe10B-TPEKOB OH HE OCTAaBJISET.

°

DNEKTPOHBI U AHTUAJIEKTPOHBI B TOKOMPOBOASIINX BEIIECTBAX, MPU OTCYTCTBUM BHEIIHHX
BO3/ICHCTBUI, HAXOAATCS B MEKMOJICKYJSIPHBIX HHILIAX. BHelHue BO37eCcTBHUS 0CBOOOKIAIOT
AJIEKTPOHBI U AHTUAJIEKTPOHBI OT 3TUX CBS3€H, B pe3yNbTare OHU OOBEIUHSIIOTCS B «MEJIJICHHbBIE)
(GOTOHBI M BO3HUKAET YHOPSAOYEHHOE IBUKEHHE 3TUX «MEIJIEHHBIX» (DOTOHOB, Ha3bIBAEMOE
AIIEKTPUYECKUM TOKOM. M3-3a CONpPOTHBIIEHMSI MPOBOJHUKA U BBICOKOIO HAIPSDKEHUS TOKA,
AJIEKTPOHBI W AHTHURJEKTPOHbI MOTYT MOKHAATh IPOBOJHHUK, CO3/aBas BOKPYT IPOBOJOB
BBICOKOBOJIBTHOM CHCTEMBI CHIEIIM(PHUECKOE CBEUCHHE.

B HeomHOPOOHOM, CHJIBHOTPAQAUEHTHOM MAarHUTHOM IIOJIE 3JIEKTPOH-aHTHAJIEKTPOHHBIN
JIUIIOJIb MOKET pacragaTbcs Ha CBOOOTHBIN 3JIEKTPOH U CBOOOIHBIA aHTUANEKTPOH. [Ipu 3TOM, B
CHJIBHOTPAJMEHTHOM TI0J€ OHM pas30erairorcs BAONb JHMHUA MarHUTHOrO Moisd. ITO
POIEMOHCTpUPOBaHO B 3kcniepumenTe llItepHa-I'epnaxa, HO GU3MKK 3TOrO HE MOHSUIIH.

B pacrenusx, kak ¥ B TOKONPOBOJSIIUX MaTepHallax, COJAEPKATCS HE CBSI3aHHBIE MEXKIY
co00il AJIEKTPOHBI M AHTUAJNEKTPOHBI, MOSBISAIONIMECS B OSTUX PACTEHUSX B pe3yJbTare
¢orocunTesa. Ilpu ropeHuH pacTUTENbHBIX MaTEpPUANIOB, 3TU AJIEKTPOHBI U AHTHAJIEKTPOHBI
0CBOOOKJAIOTCS U BHOBb 00pa3yloT ()OTOHBI, TEHEPUPYS CBETOBOE U3IyUECHHE.

XXV1.3.2.3. Ctpykrypa u popma
CTA0MJIBHOIO CYLIIECTBOBAHMS
B030Yy:KIEHHOI'0 aTOMAa

Tenepp MOXHO JOCTUYb TIOHUMaHMUSA COCTaBa, CTPYKTYphl U (QOpPMBI CTaOMIBHOTO
CYIIECTBOBaHMS BO30YK/IEHHOT'O aTOMa MPOTHSL.

AHanu3 1mokaszai, 4To 3aXBauCHHbI HEBO30YXJIEHHBIM aTOMOM JHIIOJNb BXOJUT B COCTaB
aToMa LeJIMKOM, 0e3 pacraja Ha 3JIEKTPOH M aHTHUANEKTpOH. [Ipu 3TOM, MPOTOH, 3NEKTPOH H
JUTIONb, M BEKTOPbl MX MAarHUTHBIX MOMEHTOB paclojararoTcs Ha MpOXOJslledl uepe3 HHUX
npsimoit siuauk . Takum 0Opa3om, aToM, 3aXBaTHBIIHNIA OAWH (OTOH, COCTOUT U3 MPOTOHA, JBYX
AIIEKTPOHOB U OJTHOTO AHTUAJIEKTPOHA.

Bce ¢oronbl, 3aXBayeHHBIE AaTOMOM MPOTHS, PACIIONAraloTCs Ha TOM ke psMoii |, ¢ oxHol u
TOW JX€ CTOPOHBI OT MPOTOHA. ATOM, 3aXBaTHBIINUN N (OTOHOB, COCTOMT M3 MPOTOHa, (N+1)
AJIEKTPOHA U N aHTUAIEKTPOHOB.



«/IBrKyuue cuiabl» (OTOHOB, 3acCTaBIAOLIME (DOTOHBI PA3TOHATHCS, HAIPABIEHbI BCE B
CTOpoHY mpoToHa. OHM 3aCTaBISIFOT PA3TOHATHCS BECh BO30OYXIACHHBIM aTOM IO CKOPOCTH,
BEJIMYMHA KOTOPOH 3aBHCUT OT COMPOTHUBIICHHS 3(Hpa IBHKEHHUIO FIIEMEHTOB 3TOTO aTOMA.

Ecnu HeBO30YKJCHHBIN aTOM CBSI3aH ¢ KAKUM-TO JJOCTATOYHO MAaCCHBHBIM MHUKPOOOBEKTOM,
TO 3aXBauyeHHBIA (POTOH, MOJA ACUCTBUEM «IBWXKYIIEH CHIIBD», B PE3yibTaTe CONMKEHUS C
HEBO30YXXICHHBIM aTOMOM, CPBIBAeTCs C JIMHUMU |, mokuas atom.

Bo30yx/1eHHbIN aTOM, IPEKPATUBILUI JBUKEHUE U3-3a BCTPEUM C JAPYTMM MHUKPOOOBEKTOM,
0 TOW ’X€ NIpUYMHE, TepsieT 3axBadeHHble MM (OTOHBI. A TaK Kak BCTpeda C JAPYrMM
MHUKPOOOBEKTOM — SIBJICHHE CIIydailHOE, TO «BpeMs >KU3HM» BO30YXKJAEHHOIO aToMa SBIISETCS
CIIy4aiiHOM BEJIMYMUHOM.

XXV1.4. Buabl 3JIeKTpPOMATHUTHOT O
U3JIy4eHHsI ATOMOB

W3 npuBeIEeHHBIX CBEIEHHM O CTPYKTypax HEBO30YKICHHOTO M BO30YKICHHBIX aTOMOB
OPOTHsL CIIEAYEeT CYLIECTBOBAaHME JIBYX BHJIOB 3JIEKTPOMAarHUTHOI'O AaTOMHOTO H3IY4YEHUS —
BOJIHOBOTO M (pOTOHHOr0. POTOHHOE M3IyYEHHE MPOUCXOIUT B pe3yibTaTre yxoJa (OTOHOB U3
BO30Y)XJICHHbIX aTOMOB. BoHOBOe u3iIydyeHUE TeHepupyercs KoJeOaHHSAMU HIIEKTPOHOB U
AQHTHURJIEKTPOHOB HEBO30YK/IEHHBIX U BO30YXJICHHBIX aTOMOB.

MexanusM  (GopMUpOBaHHS BOJHOBOTO AJIGKTPOMArHUTHOTO HM3IyYEHHS MHOXKECTBA
HEBO30Y)KICHHBIX U BO30Y)KJICHHBIX aTOMOB MPOTHSI I€TAILHO M BH3YaIbHO-HATJIATHO OIKCAH B
[8]. Tam ke onucaHbl MeXaHU3MBbl (POPMHUPOBAHUS YACTOTHBIX CIIEKTPOB ‘He u JIPYrUX aTOMOB.

°

OTa CHeKTpalbHasi KapTHHA XOPOIIO OOBSCHAET, MIOYEMY B JIEKTPOMArHUTHOM H3JTy4EHUH
aTOMOB HET HMKAKOH Yrpo3bl «yJdbTpaduoJETOBOM KaTtacTpodbl», UTO 3Ta yrpo3a sBISETCS
BCETO JIMILB CJIEACTBUEM HEJOCTATOUYHBIX 3HAHUH «KJIACCUUECKOW» TEOPHH (PU3MKaMHU.

Jlenno B TOM, YTO B «KJIACCHYECKUX» MATEMATHUECKUX MOJEIAX aTOMOB, TaK )K€, KaKk U B
peaIbHBIX aTOMax, BCE M3JIydaTelIH AJIEKTPOMAarHUTHBIX BOJH — 3JIEKTPOHBI M aHTHAJIEKTPOHBI
HAXOJATCSl HAa 3HAUUTENIbHBIX PACCTOSHUSX OT SJep CBOMX aTOMOB. A COOCTBEHHasl 4acToTa
U3IY4EHUs] KOHKPETHOTO 3JIEKTPOHA U aHTHIJIEKTPOHA 0OpaTHO MPONOPLMOHAIBHA PACCTOSHUIO
MEXJy 3THUM H3JIy4areneM U s1poM. YeM MeHble 3TO pacCTOsHUE, TeM OOJblle COOCTBEHHAs
4acToTa, 1 HA000pOT, YeM OOJIbIlIe PACCTOSHUE, TEM MEHbIIE YacTOTa, U HA000pOT, YeM OoJIble
paccTosiHuE, TEM MEHBIIIE YacTOTa.

XXV1.4.1. Pemienue npodsemMbl
«CKPBITBHIX IAPAMETPOB»

W3 WU310KEHHOIO BBILIE CIEAYET, YTO «CKPBITBIMHM MapaMETpaMu», OTCYTCTBYIOLIMMH B
KBAaHTOBOM Mapajgurme, SBISAIOTCS 3(Up, C €ro CONPOTHUBICHUEM JBH)XKEHUIO OOBEKTOB
MHUKPOMHpA, MarHUTHBIE B3aUMOJICHCTBHS MEXIY MHUKPOOOBEKTaMH M 3IIEKTPOHOIOI00HBIE
MHUKPOOOBEKTHI C «OTPULIATEIBHBIMI MaCCaMH.

XXV1.4,2. I¢pup
OdyeHb HENPUATHO 00 3TOM T'OBOPHUTH, HO CUTYyallHsl B MPOOJIEME «CKPBITHIX MapaMeTPOBY,
YUUTHIBasi OOLIMN YpPOBEHb Pa3BUTHUS HAYKH, NMPOCTO aHEKIOoTH4YHas. Camoe CMEIIHOe, B ATOU
CUTyalliu, CBSI3aHO C TPAKTOBKOM BEJIMKOJIEITHOTO, YPE3BBIYAWHO MPOCTOTO U TMPEIENIbHO



HarSIIHOTO dKcrepuMeHTa (paniysckoro ¢uszuka A.MN.J.Ou30 mo mpoBepKe THUITOTE3BI
cymectBoBanus d¢upa (1851r) [9]. B stom skcnepumente duzo momyunn Ge3anbTepHATHBHOE
JIOKA3aTeNbCTBO CYIIECTBOBaHHUS d(dupa, B3aUMOJEHCTBYOMEro ¢ BemecTBoM. OJHaKO,
¢u3MKaM 3TO HE TOHPABWIOCh, M OHU IOMBITAINCH JI€3aBYUPOBATH 3TOT BBIBOJ C MOMOIIBIO
MIPEICTABJICHUH O MPEJIOMJICHUHU CBETA HA TpaHulle IByX cpen [9].

B 3T0ii monbITKe, GU3NKH NepenyTaau MPHYUHY €O CJIEJACTBHEM, He NOHSB, YTO NMpeJOMJIEHHE CBETa
o0bsicHsIeTCsl cyliecTBOBaHMeM J¢upa. /leificTBUTe/IbHO, CBETOBbIE BOJIHBI, SIBJSIACH YACTHBIM CJIydaeMm
3JIeKTPOMATrHUTHBIX BOJIH, BOSHHKAIOT B pe3yJibTaTe KoJle0aHUIi JJIeKTPOHOB.

DJIeKTPOHBI, KaK W [pyrHe MHKPOOOBEKTHI, COCTOSIT W3 JJeMeHTOB Jdupa u 006JagaoT
cMepyYeno00HbIMH CTPYKTYPAMH, NMOCTOSTHHO NMPOKa4YHMBasi depe3 cedsi MHOKECTBA JJIEMEHTOB BHeEIHEro
s¢upa [4]. U3-3a 31010, CylIECTBOBAHNE MUKPOOOHEKTOB BO3MOKHO TOJILKO B IOCTATOYHO IUIOTHOM 3(pUpHOIi
cpene. U peiicrBureqbHo, THK o0napy:xkuia, 4ro, COrJacHo 3KclepuMeHTaNbHbIM (akram, 3¢up
JAOCTATOYHO MJIOTHO 3aN0JIHsAET BCIo BeelleHHylo0, 00ecnieunBas ycJOBHSI CYIIeCTBOBAHHMSI MUKPOOOHEKTOB.

IIpu u3yyeHuM sIBJIEHUS NMPeTOMJIEHHS CBeTa, (pU3MKa HCHOJIb30BAJIA MOHIATHE «IIOTHOCTH ONTHYECKOMH
cpeabd» [9], He KOHKPETH3HUPYSI COAEPKATEIbHOCTb 3TOI0 NOHSITHUS, U He CBA3bIBAs ero ¢ 3(pupom. YuurbiBas
cyliecTBoOBaHue 3(pupa, 3TO caeNaTh HETPYIHO.

Pa3znble Makpockonmuyeckue cpeabl 00/13a1aI0T Pa3sHBIMH IUIOTHOCTSIMH MHOKECTB MHMKPOOOHEKTOB,
COCTABJISIIOUINX 3TH Cpelbl. A TaK KaK Ka:KIbli MHKPOOOBEKT OKPY’KEeH A0CTATOYHO INIOTHOIi 3¢upHoii
cpenoii, To 3¢up, coepikalmiicss B MAKPOCKOIIMYECKOil cpene, 001agaeT II0THOCTBIO, MPONOPIMOHANLHOMN
TJIOTHOCTH 3TOH MaKPOCKONHNYECKON Cpebl.

B skcnepuMenTe ®u30, cBeT NponmycKajau 4Yepe3 JABe TPyOkM ¢ Tekyweidl Bogoii. B oaHoii TpyoOke,
HanpaBJeHHe TeKylleii BOAbI COBNAAJI0 ¢ HANPABJEHHEM PACIPOCTPAHEHHUS CBeTa, B IPYroii HanmpasJieHHe
ABMKEHUSI BOJbI ObLIO NPOTHBOMNOJIOKHBIM HAINPABJEHUI0 PACHPOCTPAHEHMsI CBeTa. A Tak Kak 3Qup
YBJIEKAeTCsl TeKyleil BOJAOH, TO IUIOTHOCTH NOTOKOB 3¢upa, BCTPEYHbIX, 0 OTHOUIEHMI0 K
PACNpPOCTPAHAIOIIEMYCS CBETY, B Pa3HBIX TPYOKAX ObIJIM Pa3HBIMHU.

IMo3ToMy, cBeT BOCHPHHUMAJ BOJY B Pa3HBIX TPyOKax, Kak pa3Hbie cpeabl. OqHaKo. pu3nKku, NoJy4ns, B
kcnepuMente Pu3o, BMecTe € J0KA3aTeJbCTBOM CYyIeCTBOBaHHs 3()Hpa, Jpyrue JKCIePHMEHTAJIbHbIC
(hakThl, HeOOX0AUMBIE VISl IOHUMAHHUSA He()OPMAJILHOTO, €CTECTBEHHOI'0 MeXaAHU3MA SIBJICHUS NPeJIOMJICHUS
cBeTa, He CMOIJIN, 10 CHX IOP, OHATH HU TOT0, HU IPYTroOro.

To, uTo (PU3NKHU, MOYTH IBa CTOJIETHS, HE MOTYT MOHATH 3TH J0BOJILHO TPUBHAJIbHBIE BELIH, FTOBOPUT 00
HX CIOCOOHOCTAX 00PA3HOI0 «KJIACCHYECKOr0» MBILILJIECHH.

o

WuTepecHo, uto A.DWHIITENHH OTpHIIAT CYLIECTBOBaHUE 3(Upa, apryMEHTHPYsI 3TO TEM, UTO,
3¢up TOpMO3Ua Obl CKOPOCTh JBMIKEHUS IUIAHET, YTBEPXKJas, YTO 3TO SKCIEPUMEHTAIBLHO HE
3auxcupoBano [10]. CoBpeMeHHbIe (PU3MKU MONIEPKUBAIOT DUHILNTEHHA, yTBep)Kaas, 4To, B
cllyyae CyliecTBOBaHMA 3(hupa ero CONpOTUBICHUE IBIKEHUI0 MUKPOOOBEKTOB OTPaXKaIoCh ObI
Ha XapakTepe TPEeKOB B HaOOJaTeIbHBIX Kamepax, 4To, OISTh jkKe, He ObUIo 3a(hMKCHPOBAHO.
OnHako, 3TO COBEPLICHHO HECEPbE3HO, TaK Kak HU DWHIITEHH, HU COBpPEMEHHbIE (PU3MKH He
MpEeJICTaBUIIM, U MIPUHIUIHAIBHO HE MOTJIM IPEICTaBUTh, HUKAKUX KOJIHMYECTBEHHBIX OLEHOK.

Henb3s HE OTMETUTH TOrO, 4TO (PU3UKH IMOMBITATUCH J1€3aBYHPOBATh IKCIEPUMEHTAIbHOE
JI0KAa3aTeNbCTBO CYIIECTBOBAaHUA ddupa, mnoiaydyeHHoe @Pu30, ¢ MNOMOIIbIO COOTHOIICHUN
crieruanbHoi Teopun otHocutensHOCTH — CTO [9]. Ho xonmuectBernbiM cooTHOmmeHusM CTO
HeJIb3s BEDUTH, TaK Kak cootHomenne: m(v)=m(0)(1-v’c %)% om0 ¥ TO %e Kak UIsl JIIeKTPOHa,
Tak 1 A1 nporoHa. OIHAKO, SKCIIEPUMEHTHI HA COBPEMEHHBIX YCKOPUTENSAX MOKA3ald, 4YTO, B
OJIHUX M Te€X K€ MHTEpBaJaX CKOPOCTEH V, Macchl 3JEKTPOHOB YBEIMYMBAJIUCH Ha JBa-TPU
NOpsIJIKA, TOI/Ia KaK MacChl IPOTOHOB YBEIMUYMBAIUCH BCETO B MOJITOpaA pa3al

CnoBHO Bcero 3Toro ObLJI0 Maio, ObUT TOCTaBIIEH YKCIiepuMeHT A.A.MaiikenbcoHa ¢ 3a1a4eit
— IIPOBEPUTH, CYLIECTBYET WJIM HET 3(Up, SABISAIOIIUICT HOCHUTEIEM CBETOBBIX BOJIH, HO HE
B3aMMOJICCTBYIOIIHI ¢ BemecTBOM. Heneneiimast gpusnueckas 3ajada, HEJIETIOCTh KOTOPOH HE

3amMeyeHa A0 cux nop. HenemocTe Takoil MOCTAaHOBKM 3aKJIOYAETCS B TOM, YTO, C OJIHOM



CTOPOHBI, CBET C BELIECTBOM B3aUMOJEHCTBYET, a €ciii 3(Up — MaTepHalbHbI HOCHUTENb
CBETOBBIX BOJIH, TO, C APYTOW CTOPOHBI, COTIACHO (PU3UUECKOMY OIPENIEICHUIO, CBETOBAsI BOJIHA
SIBIISICTCS HE CAaMOCTOSTEIIbHBIM MaTepUAIbHBIM OOBEKTOM, a BCETO JIUIIb CIEIHaTbHON (hopMoi
IBIKeHUs e€ Hocurens — 3¢upa. CrnempoBaTeabHO, B3aUMOJICHCTBOBATD C BEIIECTBOM CBETOBAs
BOJIHA MOXKET TOJIBKO B TOM CJIy4ae, €CIU e€ MaTepUaIbHbI HOCUTENb — 3P B3aUMOJICHCTBYET
C BEILIECTBOM.

M 5TOT HMKYEMHBIH 53KCIIEPUMEHT BO BCEX IIKOJBHBIX M MHCTHUTYTCKMX Yy4yeOHHUKax
Ha3bIBAIOT IPUMEPOM (PU3MUECKOI0 IKCIIEPUMEHTAILHOIO HCKYycCTRa!

XXVI1.4.3. MarauTHbIE B3aUMOAEHCTBUSA
MeK1y MUKPOOObeKTaAMHU

OTKa3 OT yueTa MarHUTHBIX B3aUMOJCHCTBHIA MEXITY MUKPOOOBEKTAMH B KBAHTOBOW TEOPUU
BBI3BaH ONIMOOYHON TpakToBKOKW A.M.Ammepa pe3ynpTaToB 3kcmepuMeHnta X.K.Dpcrena.
OpcTen 0OHapyKUI, UTO BOKPYT MPOBOJHUKA C TOKOM HaBoAUTCs MarHuTHoe mnoje (1821r). Tak
KaK B T€ BpeMeHa el He ObUIO U3BECTHO, UTO BCE HOCUTENH JIEKTPHUUECKUX 3apsA0B 00JIagatoT
emé M COOCTBEHHBIMH MArHUTHBIMH TOJISIMH, TO AMIEp MOCYUTAN, YTO MAarHeTu3M B
JKCIIEPUMEHTE OpCTela MPOUCXOTUT OT JABIDKEHHUS OJIIEKTPUUYECKUX 3apsioB, 4YTO OH HeE
MPEJICTABISIET COO0I CaMOCTOSITETLHOTO SIBJIICHUS.

Korma cramo u3BECTHO, YTO BCE MHUKPOOOBEKTHI 00IaNal0T COOCTBEHHBIMH MarHUTHBIMU
MOJISIMU, YECTHBIM HAy4YHBIM MOAXOJ MMOTpeOOBal IMEpecMOTpa pPE3yJbTaTOB JKCIIEPUMEHTA
Opcrena. OnmHako, (QU3UKH TO JHM OTOTO0 «HE 3aMETHIIM», TaK e, KaK «HE 3aMETHIIN»
HKCIIEPUMEHTAIILHOTO JIOKA3aTelIbCTBA OTCYTCTBUS B MaT€pHUaAIbHOM MUpe HEeIEeTUMbIX KBaHTOB,
[1], TO 1M y HUX IPOCTO HE XBATUJIO 3HAHUU AJIS TOTO.

Ota 3agaua Obuia permena metogamu THK — meromamu «knmaccuueckoin» (usuku [4].
Oka3zanoch, UTO B SKCIIEPUMEHTE DpCTe/la MAarHUTHOE T0JI€ BOKPYT NMPOBOJAHUKA HABOJUTCS HE
JBUKEHUEM SJICKTPUUECKUX 3apsi/IOB, a IBI)KEHHUEM COOCTBEHHBIX MAarHUTHBIX MOJIEH HOCUTENen
AIIEKTPUYECKOTO TOKA.

Pemenne »Toif 3amaun ObUIO «MHOTOXOJOBBIMY. DJIEKTPUUECKHI TOK MPEACTaBIIIET cOO0M
MOTOK 2JIEKTpoHOB. CHayana HyHO ObUIO BBISICHUTH, KaKUMHU CBONCTBAMHU, ISl BBITOTHEHUS
YCIIOBHM 3a/a4yM, JODKEH oO0JafaTh AJIEKTPOH. 3aTeM MOTpeOOBajIoCh y3HATh, KaAKUMHU eI
CBOICTBaMH JOJKEH 00J1a/1aTh IEKTPOH, YTOOBI, MPU €ro JBUKEHHUH MONEpeK JIMHUN BHEITHETO
MarHUTHOTO TOJIA, B JKcnepumeHTe JlopeHra, oH Ben ce0s Tak, KaKk STO HMMEIO0 MECTO B
sKcriepuMenTe. HakoHell, ObII0O TPOBECHO BBISBICHUE CTPYKTYPHI DJIEKTPOHA M €r0 CBOMCTB.
[TpoBepka moka3zana, 4To 3TH OOBEKTUBHBIE CBOMCTBA AJIEKTPOHA 00ECIIeYNBAIOT HAOIIOAaeMbIe
B JKCIEpUMEHTax Dpcrena u JIopeHna pe3yapTaThl.

st permenust 3ToM 3a1a4u moTpedoBaics yuet a¢upa, B3aUMOACHCTBYIOIIETO ¢ 00bEKTaMHu
MHUKPOMHPA.

XXVL.S. Unesi aTomu3ma
U ujaest 0e3rpaHuYHOMN
AEJMMOCTH MaTepHH
MeHsi naBHO My4ddmJia 3arajgka, I[OYeMy Takas TruneprpodupoBaHHas HETEPIUMOCTb
MPOSBUIACH Y (DU3UKOB MO OTHOIIEHHUIO K BOIPOCY cymiecTBoBaHUs d¢upa. [loHnmanue 3Tux
OpUYMH OpUluio He cpaszy. Okaszanoch, YTO 3TU NMPUYUHBI HOCAT HE YACTHBIM Xapakrtep, a
3aTparuBarOT MPUHIUIHAIBHBIE 00IIEHAYYHBIC BOIPOCHL.



Taxkum o01IeHayYHBIM BOIIPOCOM SBJISICTCA Hay4YHOE IPUMEHEHHE UJEH aTOMHU3Ma. JTa uies
J0Ar0 ObLIa HEHTPAIbHOW ABIDKYLIEH CHIION XMUMHKO-(u3ndeckoi Haykd. OHa BO3HUKIA B
pe3yibTaTe  OTKPBITUS  MHOXKECTBA  pa3HbIX  XMMMUYECKHMX  BEIIECTB,  OO0JIaJarouIux
cnenu(uIecKuMy CBOWCTBAMH.

Wnes atomu3ma ObLia, MPEXe BCEro, HAIpaBieHa Ha MOUCKA HAMMEHBIINX MaTepHabHBIX
00BEKTOB — «aTOMOBY, COXPAHSIOIIUX CBOMCTBA XUMHUYECKUX BEILECTB, HA TIOUCKU UX COCTaBa U
cTpykTyp. IlonpazymeBanoce, 4To 211€MEHTH aTOMOB CBOMCTBAMHM XMMHMUYECKUX BEUIECTB YXKE HE
00J1a1aroT.

HacToliunBble IOMCKY NIPUBEJIN K OTKPBITHIO aTOMOB M K BBISIBJIICHHIO UX cocTaBa. Ousukn
IIOCUMTAJIN, YTO HA 3TOM UJIesl aTOMU3Ma ce0s ncueprania.

°

3a BcE mpolealee ¢ TeX Mop BpeMsi HUKTO Jake HE MOJII000NBITCTBOBAJ, BEPHO JIU TO, YTO
uzes aromusMa ce0si ucuepnana. Bes orpomnast Macca pu3nMKoOB nosesnia ce0si, B 3TOM BOIIPOCE,
KaK JIFOJIM, 3aHUMAIOIMECs YaCTHBIMM 3ajadaMu. M, 4To BecbMa MOKa3aTeiabHO, HUKTO U3 HUX
Jlake He 3aMeTWJI, YTO UJesd aTOMU3Ma COJEPXKHT, 0]l CBOeH BHEUIHEH 000JI0UKOM, CKPBITYIO,
[NIyOMHHYIO OOIIyI0 H7er0 Oe3rpaHUMYHOW JAEIMMOCTH MAaTepUd, HAIPaBICHHYIO Ha 3ajJady
IIO3HAHUS HE TOJBKO MPHUPOABI XMMHYECKHX BELIECTB, HO YCTPOMCTBA BCEr0 MAaTE€PUAIBLHOTO
Mupa.

Bb110 OB HENIPABUIIBHO CUUTATh, YTO HJES IEIMMOCTH MaTepuun pu3nKaMm Oblila HE U3BECTHA.
JlenuMocTh MaTtepuu ObL1a OTKpBITAa B MpoOLEcce peann3auuu ujaeu atomusma. Oka3anock, 4To
BCE XMMUYECKHUE FIEMEHTHI COCTOSIT U3 MOJIEKYJ, MOJIEKYJbl — U3 aTOMOB, aTOMbI U3 SiA€p U
JIEKTPOHOB, a sI/Ipa U3 HYKJIOHOB.

Tak kak aTOMbI U MOJIEKYJBI COCTOAT U3 HYKJIOHOB M JJIEKTPOHOB, TO OKa3aJIOCh, YTO BCE
XUMHYECKHE BELECTBA. BOCIPMHUMAEMbIE HAIIMMU OPraHAMHU OILYILEHUS, KaK CIUIOLIHBIE, TaK
e MPEJCTaBIAIT cO00M IUCKPETHBIE CTPYKTYPBI, COCTOSIIME W3 HYKJIOHOB M 3JIEKTPOHOB.
Oxkazanoch, 4YTO BCE O3TH OOBEKTHl O0JIAZAI0T CBOMMH, KOHEUHBIMHM MPOTSHKEHHOCTSIMH.
[TpoTsxKEHHOCTh MOJIEKYJIbl OOJIbllIE MPOTSHYKEHHOCTEH cojAepkKallluxcsi B HEW aTroMoB, a
HIPOTSKEHHOCTh aTOMa 00JIbIlIe TPOTSHKEHHOCTEN HYKIIOHOB U 3JIEKTPOHOB.

CoBpemeHHast ¢u3MKa HE 3HAET HCTUHHOIO COCTaBa W CTPYKTYpbl HU HYKJIOHOB, HU
a51eKTpoHOB. Ho eciau mpogomkuTh UAeo JeIMMOCTH MaTepuu, Hayajao KOTOPOH, ¢ MpeesbHON
HarJsIIHOCTBIO, OTKPBUIOCH MPH peayIn3allii W€ aTOMU3MA, TO HJiesl OECKOHEUHON JIeIMMOCTH
MaTepHH JOJDKHA UCXOJUTh U3 TOTO, UTO J00as KOHEYHast MPOTSHKEHHOCTh MOXKET ObITh pa3dura
Ha CKOJIb YTOJHO OO0JIbIIOE, HO KOHEYHOE MHOYKECTBO MEHBIINX MPOTSKEHHOCTEH.

@U3NKH TOBOPAT, YTO UX «3APABBIM CMBICI», OTBEPIUIMM «KJIACCUYECKYI0» MHTYMLMIO U
BOCIIUTAHHBI KBAHTOBOM HJECOJOTHENW, BOCCTACT MPOTUB TAaKOM HAEH JEIMMOCTH MaTepuu
[11,c.12]. OmHako, PKCIEPUMEHTAIBLHOE JT0Ka3aTeIbCTBO OTCYTCTBUS B MaTepHalbHOM Mwupe
HEIENUMBIX KBAaHTOB [ 1] rOBOPUT O TOM, YTO KBAHTOBBIN «3/paBblil CMBICID OLTUOOYEH U BXOJUT
B HENPUMHUPHUMOE IPOTUBOPEUUE C «KJIACCUUYECKOW» HHTYHMLHEH M C ujeel Oe3rpaHU4HOI
JEIUMOCTH MAaTEpPHH.

°

Wnes 6e3rpaHnvHOl AETUMOCTH MaTepUH OKa3ajlach Ype3BbIYAHO IUIONOTBOPHON. CMOTpH

http://viXra.org/abs/Microworld 1, Microworld 2, Microworld 3, ..., Microworld 55.

XXVI.6. llepcneKTUBBI pa3BUTHSA
«HOBOH (pU3UKMW»



KBanToBass (usuka cumraer, 4TO TJABHOW 3aJauell €CTECTBEHHOHAYYHOH IUCITUTUIMHBI
SBJISIETCSI HE JIOCTHXKEHHE JICTAIbHOTO MOHUMAHUS M3Yy4aeMoOro SIBJIICHUS, & YMEHHE MPOBOJIUTH
KOJIMYECTBEHHBIE PACUEThI XaPaKTEPUCTUK ITOTO SIBJICHUS.

[TpuBeneM oIMH IPUMEP OMTMOOYHOCTH 3TOTO MHECHHUS.

o

OU3MKU CO3Ja pPa3HbIe YCKOPUTENIU HIIEKTPUYECKU 3apsHKEHHBIX MHUKpooOBekToB. Ha
OJIHOM M3 HUX, OHU CYMEJH, B CTOJIKHOBEHHH JIBYX BBICOKOIHEPIMUYHBIX MPOTOHOB Pa3pyIIUTh
OJIMH U3 MPOTOHOB. DTO HE y/aBajoCh, MOKA SHEPTUs B3aUMHOTO COJMKEHHsI IPOTOHOB ObLia
MeHnbIe, yeM 290M»aB. Koraa 3ta sneprust nocturia 290M»B, npou3o1nuio pa3pyuieHue 0JHOro
13 1poToHOB. MU3NKH MOCYUTANH, YTO ITOT MPOTOH PACNaaeTCss HA HEHTPOH M 7 -IIHOH:
p+p—>n+7r+.

Drta TpakTOBKa HAOIIOJAEMOr0 pacmlaja MPOTOHA OKaszajaach omuOo4YHOW. Jlemo, ¢ omgHOU
CTOPOHBI, B TOM, YTO (PM3UKHA OOBSICHSIOT MOSBICHUE CBOOOIHOIO MHUOHA TEPEXO0J0M, B MacCCy
3TOTrO MHUOHA, YAaCTU YHEPTUU COIMKEHUS TPOTOHOB, a UMeHHO, 140M>»B.

D10 o00bsAcHeHHe Oazupyercs Ha MPHUHIMIE «IKBUBAICHTHOCTH MAacChl M SHEPTUN»,
MPUHITOM B «HOBOH (usuke». «HoBas ¢pusnka» mpeacraBisier codoil cBOeoOpa3HbIi CHMONO3
KBAaHTOBOM TEOpUU U TEOpPUHM OTHOCHTENbHOCTU. OOe 3TH Teopuu MpeHeOperawT 3Pupom,
B3aUMOJICCTBYIOIIIMM C MHKPOOOBEKTaMH, W MArHUTHBIMH B3aUMOJCHCTBUSIMH MEXKIY
MHUKpPOOOBEKTaAMH.

B 1979r skcnepuMeHTalbHO JOKa3aHO OTCYTCTBHE B MaTepHallbHOM Mupe HeaennMbIX
KBaHTOB [1]. DT0O rOBOPHUT O TOM, YTO KBAHTOBAsI TEOPHS SBISETCS MPUOIIMIKEHHOM.

DKCHEPUMEHTHI Ha YCKOPUTENSIX MOKa3alIM, YTO, B OAHUX M TEX K€ JMara30oHax CKOpPOCTeu
pa3roHa MUKPOOOBEKTOB, MACCHI AEKTPOHOB YBEITUUYHUBAIUCH Ha 2+3 MOPSAKA, TOT/Ia KaK MacChl
MPOTOHOB YBEIWYMBAIUCHL Bcero B 1,5 pa3za. Ho Teopuss OTHOCHTENBHOCTHM CUUTAET, YTO
OTHOCHUTEIIbHBIE MPUPAIEHUs MacC MUKPOOOBEKTOB, IPU M3MEHEHUH CKOPOCTH MX JIBHXKEHUS,

IIPOMCXOUT COIIACHO cooTHomeHuo: m(v)=m(0)(1-m’c?)%°

, OMHAKOBO JJISl DJIEKTPOHOB U
npoTOHOB. Tak YTO, KOJMYECTBEHHBbIE COOTHOIIEHMSI TEOPUH OTHOCUTEIBHOCTU TaK K€
OIHMOOYHBI.

THK o6Hapyxuina, 4To NPUHLIMI «IKBUBAJIEHTHOCTU MACChl U SHEPTHUN» «HOBOW (UMK
ABJIIETCS BCErO JIMIIb OKOJIOHAYYHOM BBIAYMKOM, HENPHUIOJHOM MJisi HCIOJIb30BaHUSA (CM.
XXIV.3.2.1.). CienoBaTeIbHO, IHOH 7', TAK K€, KAK BCE <JICITOHBI, ME3OHBI 1 OapuoHBIY», 3a
HCKIIFOUEHHEM 3JIEKTPOHOB, HEUTPOHOB U MPOTOHOB, SIBIISIIOTCS HEMATEPUATILHBIMU MPU3pAKAMU
«HOBOH (PUBUKI».

DU3UKU YaCTO He 3HAIOT AIeKBATHOM 1eTaJbHOH He(OpPMAIbHON COAEPKATENbHOCTH
NPUYUHHO-CJIEICTBEHHBIX MEXaHU3MOB YCTPOHCTBAa U (DYHKLIHOHMPOBAHMS MCCJeyeMbIX
MaTepHAJIbHbIX 00beKTOB. /[axe mocJjie IKCNePUMEHTAIBLHOI0 10KA3aTEeJIbCTBA OTCYTCTBHS
B MaTepuaJibHOM Mupe HeJeJMMbIX KBAHTOB 3Hepruu [1], oHu, ¢ 3aBUIHBIM YIIOPCTBOM,
NPOA0J/KAIOT YTBEPKIATh, YTO ITH NPUYUHHO-CJIeICTBEHHbIEe MEXaHU3MbI HMEIOT «YMCTO
KBAHTOBYI0»  NPHPOAY, HEOCO3HAHHO W  O4YeHb  HABA3YMBO  JEeMOHCTPHUPYS
HEY/I0BJICTBOPUTE/IbHBIN YPOBEHb CBOCH TEOPETUYECKOMN MOATOTOBKH.

o

KBaHTOBOIl TeopuM HMCTHHHas CTpyKTypa nporoHa He u3BectHa. THK ycranosuia, uro
TIPOTOH SIBNISIETCS CMMOMO30M HEHTPOHA M aHTHANEKTPOHA e— — MO3UTPOHA C «OTPUIATETHEHOI
Maccoit (cM. XXV, puc.3). C ydgerom 3toro ¢akTa, peakiusi CTOJIKHOBEHHUS JABYX MPOTOHOB C
sHeprueit 290M»B BBIIIMT Tak: p+p—Nn+e_ .



OnHako, KBaHTOBAsI TEOPUSI CUUTAET, UTO SHEPIrUs NMPEBPALIECHUS MPOTOHA B HEUTPOH paBHA
Bcero 3M»aB. CkoslbKO HEBEPOATHBIX OTKPBITUH JenaeT kBaHToBas Teopusa! Ilouemy ona Tak
cuuraer?

[IpyurHa B TOM, YTO KBAHTOBAs TEOPUS HE 3HAET HMCTUHHOI'O YCTPOWCTBA HEUTPOHA U
npotoHa. [ToaTomy oHa He crmocoOHa MOCUNTATh BETHYUHY PabOThI, 3aTpauuBaeMylo Ha pacmas
MIPOTOHA HAa HEUTPOH MU AHTUAIEKTPOH. OHAa MYYHUTEIBHO HCKaJla METOJ IOJCcYeTa 3HEpPrui,
COIMPOBOXKAAIOIINX PEAKIUU B MUKPOMHUpE, IT0Ka He OOHAapyKuja, 4To, MPU U3MEPEHUSX Macc
MHUKpPOOOBEKTOB, Macca COCTABHOTO MUKPOOOBEKTa MEHBIIIE CYMMbI MAacC OT/IEIbHBIX 3JIEMEHTOB
3TOro MUKpooObekTa. Ha3zBaB BennunHy pazHOCTH 3TUX Macc AM «aedekToM macc», pusuku
HNOCYHMTAIM, YTO BEIMYMHA JTOr0 «IedeKTa Macc» yXOOUT, COTJACHO MPUHIUILY
«9KBHMBAJICHTHOCTU MAacChl M SHEPTUU», HA CO3JIaHHE SHEPTHH CBSI3M COCTABHOTO MHUKPOOOBEKTA,
paBHOMU Am-<c®. OpnHako, 5TOT MeToj JaeT HenpuemsemMble OIMOKM — CpaBHUTE
sKcriepuMeHTaiabHble 290M»3B 1, nosydyeHHbIE COIJIaCHO 3TOMY NMPUHIUIY U «IEPEKTY Maccy,
3MbB. IlpuuuHbl OMKUOOYHOCTH TOTO METOJa 3aKJIIOYAIOTCS B TOM, YTO, C OJAHOW CTOPOHBI,
MPUHIUI «3KBUBAJIEHTHOCTU MAacChl M SHEPrum» He uMmeeT Mecta B [Ipupoae — 3to HeynauyHas
BBIIYMKa «COBPEMEHHOMN (PU3UKU», C IPYrOl CTOPOHBI — «IAePEKT Maccy» EeHCTBUTEIBHO UMEET
MECTO, HO MIPUYKHA €0 CYIIECTBOBAHUS «HOBOH (pU3MKE» HE U3BECTHA.

B cymectByromux mnpubopax H3MEpSAIOTCS MacChl JBIXKYIIMXCS CO CKOpPOCTbIO V
MHUKPOOOBEKTOB. M3-32 3TOTO, M3MEpeHHasl BEIMYMHA «Ae]eKTa Macc» 3aBUCHT OT V: mpu V—0
BeIMYMHA <«JeeKTa Macc» Tak K€ CTPEMHTCS K Hylo. B «HOBOH (u3mke» 3TO TOHATH
MPUHIMIIMATIFHO HEBO3MOXXHO H3-3a OTKaza oT yuera 3¢upa. THK BeisicHuna, dyro macca
MHUKPOOOBEKTA, IBIXKYILET0 C HOCTOSSHHOW CKOPOCTBIO B 3(Hpe, U3MEHSETCS, B 3aBUCUMOCTH OT
OpPHEHTAIMH 3TOTO MUKPOOOBHEKTa OTHOCUTETIHFHO HATIPABIICHUS ABHKEHUS.

®

B naBHue BpemeHa MOJOOHas CHUTyallds HMMeJa MECTO B JAPYrol €cTeCTBEHHOHAYYHOM
JUCLUIIMHE — B XMMUU. Torga 1o HaKOIJIEHUE SKCIEPUMEHTAIbHBIX CBEJIEHUM O CBOMCTBAX
XMMHYECKUX BEHIECTB. XUMHYECKas Teopus €mE€ TOJIBKO 3apoKJIajach — OTCYTCTBOBAJIO
JIeTaJIbHOE COJIepKaTeNIbHOE MOHUMAHNE XUMUYECKUX peakuil. DTOT TPYIHBIN MEpUO] Ha3Balu
AIXUMUYECKUM.

C Tex mop XuMHYecKass Teopusi CHJIbHO H3MEHWJach. B 3ToM eil momorna ¢usuka,
pa3BUBaOIIasiAci, BO MHOTOM Omarojapsi uaee arommusma. OmgHako, «HOBas (M3HMKA» 3aMETHO
3aMeJIiia  Pa3BUTHE XHMHYECKOM TEOpPHH, BOCIHPENSTCTBOBAB 3aBEPIICHHUIO BBISBICHUS
HMCTUHHBIX XUMHYECKUX CBA3EH MEXy aTromamu BemiecTna [12]. [IpuunHoii 3TOrO0 sSIBUIICA OTKa3
OT y4eTa MarHUTHBIX B3aUMOJACHCTBUI MEXITY MUKPOOOBEKTAMHU.

MOXHO TOJNBKO YIUBISATHCS HEPA3BUTOCTH (DU3MUECKON HHTYHIIMM B KBAaHTOBOM TEOpHUHU.
Ve maBHO U3BECTHO, 4YTO BCe, 0€3 HCKIIOYEHHUs, OOBEKTHl MHKpPOMHpA 00JaqaroT
COOCTBEHHBIMM MAarHUTHBIMU MOJsIMH. OJIHAKO, COTJIACHO OIIMOKe AMIiepa, TOMYIIEHHON emé
MOJITOpa BeKa Haszaja, ¢U3MKa O CHUX IOp CUUTAET, YTO MarHeTH3M — HE CaMOCTOATEIbHOE
SBJIEHUE, YTO OH MPOMCXOAUT OT JABMKECHMSI DJIEKTPUUECKUX 3apsJI0B, U MO3TOMY €r0 HENb3s
YUUTBIBATh B (PU3NYECKUX TeOpHsX. B aToM yOexxaeHnu (pu3NKOB HE OCTAHOBMIIO JIaXe TO, UTO
HEUTPOH, 00J1a1at0Hii COOCTBEHHBIM MarHUTHBIM I10JIEM, JIMILEH 3JIEKTPHUECKOT0 3apsiia.

OpHako, B XUMHH, C 1M0J1a4M (PU3UKH, CUUTAIOT, YTO XUMHUUECKUE CBSI3U CO3JAIOTCS TOJBKO
3JIEKTPUYECKUMH 3apslaMU, U YTO MAarHUTHBIE B3aUMOJCHCTBUSA B 3TOM He ydacTByrOT. [lo-
BUJUMOMY, XUMUKH HE 3HAIOT, a GU3MKHU HE oOpamiaro BHUMaHus Ha To, uto C.MpHmoy emé B
1842r cTporo nokazaj, 4TO CHUCTEMa BJEKTPUYECKHUX 3apsA/IOB, HAXOIAIIMXCS HAa KOHEYHBIX
PACCTOSIHUSIX IPYT OT JIpyra, He MOXKET 00J1a/laTh CTATUYECKH YCTOMYUBBIM paBHOBECHEM [5].



o

B peanmbHOM Mupe CymIecTBYIOT YETHIpE BHJA B3aUMOJCHCTBUN MEXKIY MaTepUalbHBIMU
00BEKTaMu — rPaBUTALMOHHOE, 3JIEKTPUUECKOE, MATHUTHOE U HEUTPOHHOE.

B makpoMupe CylECTBYIOT Takue€ «MOHCTPBI», KaK «HEWUTPOHHBIE 3BE3/bI» U «UEPHBIE
JBIPBD», CYIIECTBYIOLIME OJaroaaps TOJIbKO IpaBUTALIUH.

THK BeIsIcCHMIA, 4TO HEPA3PHIBHBIA CUMONO03 3JIEKTPUUCCKUX U MAarHUTHBIX B3aUMOCHCTBUI
CO3J1aeT BCE XUMUYECKHE BEILECTBA.

bnaronaps TOIBKO MAarHMTHBIM B3aWMOJICHCTBUAM, B MAaKpOMHpE CYIIECTBYIOT TaKue
COCTaBHbIE OOBEKTHI, KaK CMEpUYM-TOPHAJ0, B MHUKPOMHUPE — IPOTOHbI WU AHTHUIIPOTOHBI,
NPECTaBISAIOMNE COO0H HEUTPOH-aHTUAJIEKTPOHHBIE M HEHTPOH-aHTHIIO3UTPOHHBIE CHUCTEMBI.
Oco0o0 cregyeT MOMYEPKHYTh, YTO OJarogaps TOJBKO MArHUTHBIM B3aUMOJICHCTBUSM, B
MUKPOMHpE  CYHIECTBYIOT  HEWUTPOHBI, AJIEKTPOHBI, IO3UTPOHBI, AHTUNIEKTPOHBI U
AQHTHUIIO3UTPOHBI, a Ha Ooyiee TIYOOKHX YPOBHSX OpraHM3alUU MaTepuu — MOJO0OHBIE MM
O00BEKTBl C O€3rpaHU4YHO YMEHBIIAIOIMIMMUCS pa3MepaMH U C  YBEIMUYMBAIOIIMMUCS
IUIOTHOCTSIMU.

CrnenoBarenbHO, 0€3 MArHUTHBIX B3aUMOJICHCTBUI HE CYIIECTBOBAJIO Obl HU 3JIEKTPOHOB, HU
HEUTPOHOB, HU 0o0Jee CIOXKHBIX MaTEpUAIbHBIX OOBEKTOB, HM I€HHAJIbHBIX TBOPLIOB «HOBOM
buzukm».

.

[IpuBenennbie (GakTbl TOBOPAT O HEM30EKHOCTH JETpajalliil «HOBOH ¢u3ukn». B umcse
CBUJIETEJILCTB 3TOT0 - COPOKAJIETHEE 3aMajuMBAHME OSKCIEPHUMEHTAIbHOIO JI0Ka3aTeIbCTBa
orcyrctBus B Ilpupone HenenmMbIX KBaHTOB JHepruM [l] u  ceMupaecsaTwieTHue
HKCIIEpUMEHTANbHbIE Heyauu B HeUTpuHHOHI (cM. XXV) 1 B TepMosiepHoit mpobiemax [14].

3aMamuMBaHUE CBUJIETENBCTBA OTCYTCTBHUS HEACIMMBIX KBAHTOB B MarepHalbHOM Mupe B
KOMMEHTAapUsAX He HYKJIaeTCs, OHO TOBOPUT YOeTUTEeIbHEE MHOIHMX CIIOB.

[Tocne nokas3arenbCTBa OTCYTCTBHS HEIEIMMBIX KBAHTOB DHEPIMM, B HEHUTPUHHOW U B
TEPMOSJIEPHON Mpo0ieMax, BO3HMKJIA HEOTIOXHas HeOoOXOIUMMOCTh TINATENIbHOTO aHaJIn3a
aJIeKBaTHOCTH UCXOAHBIX JaHHBIX. BmecTto Takoro aHanusza, (QU3MKU NOPOJOKAIOT, C
HEObIBaJIBIM YIIOPCTBOM, 0€3 JOJNTUX pa3AyMHuil, H0JOUTh HENpOOMBAEMYIO CTEHY, Kak
NPUMHUTHBHbIE HEKBATU(UIMPOBAHHbIE PEMECICHHUKH, HE O0JaJalolue HU MEeToJaMu
TEOPETUYECKOr0 aHajIM3a, HU NPo(ecCHOHANIBHON HHTYUIIHEH.



