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UNSOLVED PROBLEMS OF PHYSICS_ 21
XXXI. MAGNETIC TORNADO-LIKE VORTEX-
GENERATOR ENERGY OF MOTION
AT ALL LEVELS OF MATTER ORGANIZATION

N.N.Leonov

Matter in our Universe consists of infinitely decreasing objects, like the electron and neutron. All these infinitely
decreasing objects have tornado-like structures that exist stably only due to magnetic interactions in the form of a
tornado-like magnetic vortex.

An artificial tornado-like magnetic vortex was first obtained in the Oersted experiment. Physics did not know of
its existence until its theoretical discovery by the theory of nonlinear vibrations. Unconscious practical use of the
magnetic vortex was carried out in the construction of R.Shoyer's EmDrive and V.Leonov's "Quantum" engine with
real thrust. Due to the fact that these engines were enclosed in closed metal body, the physical world is considered
"impossible".

The theory of nonlinear vibrations has found that the physical representations of the absence of a material ether
are erroneous. This allowed us to understand that the electron consists of many elements of ether and has a tornado-
like structure in which a tornado-like magnetic vortex, similar to a turbine compressor of a jet engine, creates an
ethereal jet stream.

And since the ether freely penetrates through closed metal cases, there is nothing incomprehensible and
"impossible™ in the EmDrive engines of R.Shoyer and the "Quantum™ engine of V.Leonov.

°
XI1.1. PREHISTORY
The existence of a magnetic tornado-like vortex and its role in the structure of matter was not
known until the discovery of the electron arrangement. The discovery of the electron structure
became possible only after the discovery of the fallacy of physical representations about the
absence of ether in the material world and that magnetism comes from the movement of electric
charges. The fallacy of these physical representations was revealed by the theory of nonlinear

oscillations, which operates with "classical”, Newtonian methods.

XI1.1.1. Wave-particle dualism

The first question that the theory of nonlinear oscillations faced in trying to understand the
structure of micro-world objects using Newtonian formalism was the nature of the
experimentally discovered wave-particle dualism of moving micro-objects. Not being able to
reveal the nature of this dualism, physics considered that this dualism is possessed by an object
that can exhibit both the corpuscular properties of locally bounded objects and the wave
properties of locally unbounded objects. Several generations of physicists — from L. De Broglie,
A. Einstein, and D. Bohm to modern physicists - tried to eliminate this absurdity, but all attempts
failed because they were made within the framework of the quantum paradigm.

Due to the unobservability of individual micro-objects , true results can be achieved using the
method of analogies with the phenomena of the macrocosm. However, physicists persistently
deny this possibility, arguing that the microcosm does not have the necessary carriers of wave
properties [1,2].

However, we all know from childhood that flying bullets whistle, and flying shells and
bombs howl. Adult boys know that there is a "flutter" - the destructive vibrations of an airplane
wing, and that in the physical discipline of aerodynamics, it is well known about the excitation of
sound waves by a flying solid.

XI1.1.2. Ether. The Experiment Of Fizeau
The existence of ether in the material World in 1851 was experimentally proved by the
French physicist A. . L. Fizeau [3].This experiment was extremely simple and elegant. It studied
the propagation of light in water moving in opposite directions in two parallel tubes. The
movement of light occurred, in one tube, in the direction of water movement, in the other - in the
direction opposite to the direction of water movement.



In this experiment, it was assumed that the material carrier of light waves is the ether and
tested the truth of this hypothesis. The experiment showed that light waves passing through tubes
with flowing water interfere with each other.

This led to the unquestionable conclusion that the ether exists, is a carrier of light waves and
partially interacts with water, being carried away by it in its course.

Physicists did not accept this conclusion [3]. They stated that the reason for the observed
result is the phenomenon of refraction of light at the border of two media. To substantiate his
conclusion they turned to the original ratio of the special theory of relativity. But, at the same
time, they again twice became confused.

First, experiments with micro-objects on accelerators have shown that the quantitative ratios
of SRT can not be trusted. Indeed, based on the basic ratios of SRT, the dependence of the mass
of the micro-object on its speed was obtained (*):

m(v)=m(0) (1-v’c %) *° *)

This ratio in physics is considered to be true, without exception, for both electrons and nucleons.
However, experiments on acceleration of micro-objects showed that in the same range of
acceleration speeds, the mass of nucleons increased by 1.5 times, while the mass of electrons
increased by 2+3 orders of magnitude! The difference is quite intolerable.

Second, when analyzing the nature of the phenomenon of refraction of light at the border of
two media, physicists found [3] that this phenomenon exists due to different values of "optical
densities of media”. But in the Fizo experiment, the ether acts as the "optical medium"”. And
since, in different tubes with flowing water, the densities of the opposite streams of ether for
light are different, the experiment of Fizeau clearly demonstrates the substantial reason for the
existence of the phenomenon of light refraction, which is completely not understood by
physicists. In other words, in the Fizo experiment, physicists confused the effect with the cause.

XI11.1.3. Ether. Michelson Experiment

Michelson's experiment is characterized in all textbooks as a sample of physical experimental
art. However, as soon as the consciousness is turned on, the entire situation associated with this
experiment is revealed to be staggeringly absurd.

First, why was this experiment necessary if the physicists thought they were disavowing
Fizo's experimental result? Have they forgotten that in the half -century since?

Second, a priori assumptions about the properties of the ether that precede this experiment
are perceived as if they were made by completely unskilled people. Indeed, physicists assumed
that the ether, being a material carrier of light waves, does not interact with matter. But we are all
made up of different substances and feel the effects of light every day without the help of special
experiments. And since the light wave is, by physical definition, just a special kind of movement
of the material carrier of this wave — ether, it can interact with matter only through its material
carrier — ether. It is not surprising that the experiment did not find such an ether.

Third, the assumption that the ether interacts with matter immediately brings to mind the
"wall effect”, which is well known in physics, according to which the ether is stationary in the
vicinity of the Michelson device. Therefore, the Michelson device in this case can neither
confirm nor deny the existence of the ether.

In other words, the "sample of physical experimental art" turned out to be a completely
useless dummy. Surprisingly, physicists have been unable to detect this for the second century.



As | became familiar with the physical concepts of the structure of the material World, |
became more and more convinced over time of the lack of qualifications of many physicists. The
last point in this question for me was the situation with the experiments of Fizeau and Michelson.

XI11.1.4. Wave-particle duality of micro-objects

So, physicists are right — they do not know anything about the existence in the microcosm of
a medium that could be a material carrier of the real wave component of a moving micro-object.
Not only do they not know this, they have a very strong prejudice about the existence of such an
environment. One of them even stated this bias in his educational monograph - that the "common
sense” of physicists revolts against such assumptions [2].They, in this matter, behave as if they
are not engaged in the knowledge of the real material World, but in the protection of Church
canons.

Even A.Einstein fell under this phobia — he believed that the ether, if it existed, would slow
down the rotation of the planets around the Sun, but claimed that this is not observed [4].
Supporting it, modern physicists deny the existence of ether, believing that it should affect the
behavior of micro-objects in observation installations. But these statements of Einstein and
modern physicists are just empty "concussions”, so they were not able to provide any
quantitative estimates.

The theory of nonlinear oscillation , using a quantitative identification procedure, found that
the coefficient of resistance of the ether to the movement of an electron in an adequate
“classical" model of an unexcited protium atom is equal to 1.5-10 "°kg-s '. Can an effect of this
magnitude be observed in an unprepared visual way?

Corpuscular-wave dualism in the microcosm exists when micro-objects move, when their
flow around the ether occurs in the periodic mode of occurrence of ethereal vortex formations
with reduced internal pressure. The occurrence of such formations accompanying a micro-object
leads to wave disturbances in the ether, which propagate at a speed exceeding the speed of
movement of micro-objects.

The process of formation of such perturbations is completely analogous to the process of
formation of perturbations in the macrocosm, when moving solids in the atmosphere. . But this is
the end of the analogy. In the microcosm, wave perturbations propagate at a speed less than that
of solid bodies; therefore, these wave perturbations lag behind the bodies that excite them. Post-
diffraction interference of these purely wave formations occurs due to the simple addition of
their intensities. This interference does not affect the behavior of the solids that excite them.

In the microcosm, it is not pure wave formations that interfere, but a wave formation
burdened by a corpuscular component that generates it, and a pure wave formation. Because of
this, interference is formed by adding the intensities of impure real waves, and abstract ones - the
so-called "de Broglie waves".

XI11.1.5. Magnetism
Magnetism has found wide application in the practical life of mankind, but physical
representations of its nature and its quantitative description in physics are still erroneous.

XI11.1.5.1. Magnetism. Oersted's Experiment

H.K.Oersted experimentally (1821) discovered that a magnetic field is excited around a
conductor with a current. The structure of this field was revealed using small magnetically active
sawdust on a plane orthogonal to the conductor. From the "vector field" of sawdust, it became
clear that on this plane the magnetic lines are concentric circles with a common center in the
middle of the conductor. Because of this, physicists called this magnetic field "circular”, and,
since then, these ideas have not changed — the magnetic lines of this field are still naively
considered flat and circular



However, this field is not circular, but spiral - its lines are located on cylindrical surfaces
parallel to the conductor. This is easy to verify experimentally by placing the conductor
horizontally and suspending the magnetic arrow above the conductor.

From Oersted's experimental results, Amper concluded that magnetism is not an independent
phenomenon, that it comes from the movement of electric charges, and that it should not be
taken into account in physical theories. This "wise" conclusion still works. Modern physicists
have no doubt about the truth of this conclusion, even after the discovery of their own magnetic
fields in current carriers-electrons.

X11.1.5.2. Magnetism. The Experiment Of Faraday
M.Faraday experimentally (1831) found that in a closed conductor located in an external

magnetic field, when this field changes , an electric current occurs . Following the logic of
ampere, it would be possible to conclude from the results of this experiment that electricity is not
an independent phenomenon, that it comes from changes in the magnetic field, and that it should
not be taken into account in physical theories.

Physicists love without noticing it. to expose the shortcomings of their academic
qualifications!

Physicists did not react to the inconsistency of these two absurd conclusions. The theory of
nonlinear oscillations had to do this.

XI11.1.6. Theory of nonlinear oscillations
about the nature of magnetism
The inconsistency of the above conclusions about the nature of magnetism and electricity
required the identification of the true nature of magnetism. Doubts about the truth of ampere's
conclusion about the origin of magnetism from the movement of electric charges were especially
strengthened as a result of the identification of their own magnetic fields in all elementary micro
— objects, and first of all in the electron carriers of electric charges and electric current, and in
neutrons. devoid of electrical charges
To reveal the true nature of magnetism, it was necessary to find an answer to the question —
what is excited by spiral magnetism in Oersted 's experiment — the movement of electric charges
of current carriers or the movement of their own magnetic fields . The research described in
detail in [5] showed that the spiral magnetism in the Oersted experiment is excited by the flow of
electrons ' own magnetic fields, without the participation of their electric charges.
This was the proof that magnetism is as independent a phenomenon as electricity.
Identification procedures, based on known experimental values of the ionization potentials of
atoms and on known experimental values of the frequencies of electromagnetic radiation of
atoms [6], showed that
- intensity H(r) of the magnetic field of a micro-object at a distance r from the field source,
inversely proportional to the third power of r; hence, the nature of magnetism is not current
and not dipole,
- the ratio of the magnitudes of the magnetic moments of the electron ., proton p, and
neutron W, described by the following equalities: p,=6""1e, #=8.372, p,=3-10"*p,
- neutron-paramagnetic, proton and electron-diamagnets,
- the magnetic field strengths of the neutron and electron are described by the expressions:

Hn(r)=(+y1) (unl’)l’l’_4—y1,unl’_2, He(r)=(y+y1) (ﬂer)r_4[COS(/leAr)]54r_Y1r_2ﬂe-

XI11.1.7. An adequate ""classic™ model
an unexcited protium atom
Thus, in the theory of nonlinear oscillations, information was prepared that allows us to build
a mathematical adequate model of the simplest atom-protium, which correctly explains all the
known properties of protium. This unexcited atom, according to the concepts of quantum



physics, consists of a nucleus-a proton and an electron, connected only by electrical interactions.
But this information was not enough to achieve a correct understanding of the actual structure of
this atom, since, from the point of view of "classical™ physics, the collapse of the proton-electron
system was inevitable in such an atom, which so frightened physicists that they could not find a
way out of this situation.

Magnetic interactions between an electron and a proton, which are diamagnets, lead to
magnetic repulsion between an electron and a proton, preventing the proton-electron system
from collapsing. Due to the magnetic orientation effect [7], the diagram of this atom can be
represented by figure 1.

Figl. Diagram of the protium atom

Since the force of electric attraction is inversely proportional to the square of the distance, and
magnetic repulsion is inversely proportional to the cube of the distance, it is intuitively clear that
this proton-electron system has a stable state of equilibrium. However, intuition can also deceive.
Therefore, a strict analytical proof is obtained that this state of equilibrium is the only one that is
globally stable.

The identification procedure showed that, in the state of equilibrium, the distance between a
proton and an electron is equal to x*=5.302-10""'m. in quantum physics, the value of this value
is known with higher accuracy. It is equal to 5,2917706-10"'m. When comparing the “classical"
value of x* calculated by us with its quantum value, it must be borne in mind that the accuracy
of calculating the "classical” value of x* is limited by the accuracy of measuring the values of e —
the elementary unit electric charge and A(H) — the ionization potential of the protium atom.
Given this fact, the comparison shows a perfect match between the "classical™ and quantum
values of x*.

XI1.2. THE VORTEX FORM
MAGNETIC INTERACTION
This form of magnetic interactions was discovered by the theory of nonlinear vibrations in
the study of the composition and structure of the electron.Due to the unobservability of a single
electron, its structure would hardly be discovered if the method of analogies did not lead to the
study of the mechanism of stable existence of an atmospheric tornado.

XI11.2.1. Magnetic tornado-like vortex -
reason
stable existence
atmospheric tornado

It was not until two hundred years after the Oersted experiment and the true interpretation of
its results that the mechanism for the stable existence of an atmospheric tornado was discovered.
And this was done not by official physics, which has been largely funded for nothing lately, but
by the theory of nonlinear oscillations, which is the successor to the methods of "classical”
Newtonian physics. It turned out that the magnetic field around a conductor with a current is
excited by the flow of its own magnetic fields of current — carrying electrons, without the
participation of electric charges of electrons.

Due to the hitherto uncorrected error of Ampere - to consider magnetism not an independent
phenomenon, but a phenomenon originating from electricity, the true reason for the stable
existence of an atmospheric tornado, before the intervention of the theory of nonlinear
oscillations was not known. An atmospheric tornado is a stable air vortex consisting of a straight



jet and a set of spiral jets coiling around it, with a left-turn twist. As a rule, it originates over
water expanses with highly ionized air, According to Oersted, ionized elements of external air
moving in spiral channels also excite new spiral magnetic fields around these channels, the sum
of which causes the air in the central channel to move.

The set of magnetic fields excited by the moving air in the channels of the tornado forms a
tornado-like vortex magnetic field that ensures the stable existence of an atmospheric tornado in
ionized air. Driving through the external air, the magnetic vortex strongly accelerates and
compacts it, creating a dense jet air stream, similar to a turbine compressor in a jet engine.

X11.2.2. Magnetic tornado-like vortex -
reason
stable existence
electron’s

The electron device is similar to the device of an atmospheric tornado. The difference
between an atmospheric tornado and an electron is, first of all, that an atmospheric tornado can
exist only in a gas-filled atmosphere, and an electron, due to the fact that the ether densely fills
the entire Universe, can exist anywhere in the Universe. The electron device is similar to the
device of an atmospheric tornado. The difference between an atmospheric tornado and an
electron is, first of all, that an atmospheric tornado can exist only in a gas-filled atmosphere, and
an electron, due to the fact that the ether densely fills the entire Universe, can exist anywhere in
the Universe. The speed and density of the jet air stream of an atmospheric tornado make it very
destructive. The power of an electron magnetic vortex is characterized by the fact that the
electron speed in the "Solar wind", despite the resistance of the ether, has an average value close
to 600 kmes .

The "lifetime" of an atmospheric tornado depends on the degree of ionization of the
surrounding air. The "lifetime™ of an electron, from the point of view of human life, is almost
infinite.

X11.2.3. The role of a magnetic tornado-like vortex
in the structure of the material World

The material World in our Universe has a multi-level structure. consisting of an infinite set of
organization levels Ly, k=0,1,2,...[]. Recall that the level L, includes objects of the macrocosm
and microcosm, L; — the level of existence of the ether.... . Each Li level elementary object
consists of a set of L. level elementary objects; it contains its own magnetic tornado-like vortex
that continuously pumps through the surrounding Ly.1 level objects and compacts these L+
level objects into an Ly level object.

All elementary objects of each level Ly, k=1,2, ... exist only due to magnetic interactions,
more precisely-due to their magnetic tornado-like vortices, without the participation of electrical
interactions. They are not combined into composite statically stable objects.

Electrical interactions are used by Nature to create composite objects only at the Lo level.

How interesting! The entire world's physical elite has been thinking for a couple of centuries
that magnetism is not an independent phenomenon and that it should not be taken into account in
physical theories. It turns out that all this elite is not professional enough. If she were right,
neither matter nor this physical elite would exist at all.

X11.2.3. Solenoid —
the simplest artificial source
magnetic tornado-like vortex
and an ethereal jet stream



The analysis carried out by methods of the theory of nonlinear vibrations showed that, in
Oersted's experiment, magnetism around a conductor with a current is excited not by the flow of
electric charges, as the "genius™ Ampere proclaimed, but by the flow of its own magnetic fields
of electric current carriers. It turned out that the lines of this magnetic field are not “circular”, but
spiral - they are located on coaxial "cylindrical” surfaces, the center lines of which coincide with
the middle line of the conductor. These magnetic lines have a left-handed twist.

This has been told more than once. But it is known that "it is better to see once than to hear a
hundred times". Therefore, let us illustrate what has been said. The magnetic field lines excited
around the conductor were visualized using fine iron filings (Fig.2: this is Fig.9b of [7]).

Fig.2

These sawdust were scattered on a plane, orthogonal to the vertical conductor. The diagram
of the Oersted experiment itself is shown in Fig.3 (this is Fig.8 of [7]).

Fig.3

The circular lines shown in Fig.3, it is not the lines themselves that are excited around the
conductor of the magnetic field, and conditional illustrative projections of real spiral lines on a
plane orthogonal to the conductor and containing a magnetic arrow.

The reason for the helicity of the lines of the magnetic field excited by the current can be
found from figure 2. This figure shows that the magnetic fields of current carriers that excite the
magnetic field around the conductor move translationally along the conductor and
simultaneously rotate around this direction.



Those who need convincing experimental confirmation of this can consider a small
modification of the Oersted experiment by placing the conductor horizontally along a
geographical parallel, and suspending the magnetic arrow directly above the conductor. If there
IS no current, the arrow will be orthogonal to the conductor. Turning on the current will cause it
to turn, indicating the direction of the magnetic line at this point.

The operating solenoid (Fig.4; this is Fig.9b of [7]), as well as the electron (Fig.5), generates

Fig.4. The magnetic field lines of the solenoid
magnetic jet. Together with the magnetic ones, they generate reactive ether jets.

Fig.5. Scheme of the electron

The formation of these magnetic jets is due to the Oersted effect — the excitation of spiral
magnetic fields around the initial magnetic flows. The material carriers of these initial fields, in
the case of an electron, are the elements of the surrounding ether, continuously driven through
themselves by a magnetic tornado-like vortex.

No special energy source other than the surrounding ether is required for the existence of
such an electron. And since the ether densely fills our entire Universe and is continuously
replenished with new ethereal masses due to the Schwarzschild sphere, the electron,
continuously generating an ethereal-magnetic jet, turns into an “eternal” microscopic engine.

The same is true for electron-like elementary objects of all deeper levels of matter organization.

In the case of a solenoid, the carriers of the initial magnetic fields are electrons running along
the current-conducting winding of the solenoid. The flow of these magnetic fields moving along
the electrically conducting coil of the solenoid excites a spiral magnetic field around the
conductor, as in the Oersted experiment. In figure 4, this helicity is not felt. It manifests itself at
a sufficiently large step of winding the winding of the solenoid.

X11.2.4.2. EmDrive
R. Shoyer

EmDrive is an empty cavity bounded by a closed copper shell in the form of a truncated cone.
An electromagnetic field is thrown into this cavity, excited by a magnetron — an ultra-high-
frequency generator. As a result, there is a small, but real, jet thrust.

NASA, on its EmDrive copies, tested and confirmed the presence of this thrust on Earth and
in space. Confirmation of this thrust was also obtained by experimenters in China, Romania, and
Germany.

However, the entire world physical scientific community does not trust these experimental
proofs, considering them erroneous and inventing various reasons for their distrust. And they are
not difficult to understand. After all, the metal body of EmDrive is closed, i.e., according to their



ideas, the contents of this device are completely isolated from the outside world, and no material
objects inside EmDrive are able to interact with external objects, pushing off from them and
creating a real thrust.

Indeed, no directed flows of substances known to physicists and no electromagnetic radiation
excited inside a closed metal case can escape from this case. These, in our time, are the truths of
the alphabet. Anyone who has received a physical education knows this. But, can it be
considered physically educated person, the second hundred years is naive and blindly believer
that the proof of the existence of the ether obtained in the experiment of Fizeau, wrongly, that
useless and meaningless Michelson is indeed a model of experimental art, and that Ampere right
about the secondary magnetism, with respect to electricity?

Of course, Einstein is a physically educated man, but he claimed unfounded and
unsubstantiated [4] that the ether is absent in Nature, since, otherwise, its resistance to the
movement of the planets could be detected visually, without strict quantitative estimates. Modern
physicists believe that the absence of visual evidence of the influence of ether resistance on the
behavior of micro-objects also indicates the absence of a real ether, but they rely only on
unsubstantiated statements, being fundamentally unable to provide serious quantitative estimates
of such an influence. And what-they can be considered sufficiently physically educated for such
an unfounded denial of the existence of ether in the material World?

The refusal of the physical theory to take into account the ether, with its resistance to the
movement of objects of the microcosm and to take into account the magnetic interactions
between micro-objects, led to the fact that physics was fundamentally unable to understand how
atoms and molecules of substances are actually arranged. As a result, it was unable to identify an
objective cause-and-effect mechanism for the formation of the frequency spectrum of
electromagnetic radiation by atoms. Because of this, she failed to understand the objective nature
of the electromagnetic radiation of the "absolutely black body", and it seemed to her that she
reached this understanding as a result of referring to the hypothesis of the existence of indivisible
quanta of energy. But in 1979, the Russian Central physical academic journal [8] published an
experimental proof of the absence of indivisible quanta in the material World. And the whole
world of physics, which declared the priority of experiment over theory [9], simply ignored this
magnificent result, in fact demonstrating its true qualifications.

Recently, it has become known that hydrogen atoms and molecules are able to pass through
the walls of the vessels containing them, albeit very slowly. This is because the protons and
electrons in each of them are located on the same straight line, i.e. the hydrogen atoms and
molecules are "one-dimensional". Because of this, their transverse dimensions do not exceed the
diameter of the proton, which, according to the latest experimental estimate, is 1.662:10 "°m.
However, this hydrogen permeability is so low that the appearance of jet thrust can not provide.

But the elements of the ether are several orders of magnitude smaller than protons, and
macroscopic walls are not a barrier to them. Therefore, a magnetic vortex formed in a closed
EmDrive cavity can create, as in an electron, an ethereal jet, which, going beyond the body, turns
into a jet with a reactive thrust.

American physicists, using experimental measurements, have depicted the magnetic field in a
closed cavity EmDrtve, on the Internet, as a vector field tangent to the lines of this magnetic
field. This magnetic field turned out to be very chaotic, but in this vector chaos there was a
component that formed a magnetic vortex that could create a directed jet of ether.

It would be interesting to compare the size of the developed jet thrust EmDrtve and simple
solenoid, consuming the same electrical power.

XI11.2.4.3. "Anti-Gravity' - ""quantum®



V.Leonov engine

What is this engine? The author calls it either "anti-gravity" or "quantum™. According to
available information about its device, you can only find out that it, like EmDrive, is enclosed in
a closed metal case and creates jet thrust. The author carefully suppresses the method of creating
this pull. However, as in EmDrive, this thrust can only be generated by an ethereal jet formed
inside the engine housing by a magnetic vortex.

It is impossible to take seriously what V.Leonov says about the principles of operation of his
engine. He claims that he developed his engine by getting a solution to the physical problem of
"Grand unification" of different types of interactions.

The hypothesis that different interactions between material objects have a single nature
belongs to Einstein. He proposed the idea of the existence of a physical field, different quantum
States of which are the material carriers of these interactions.

X11.2.4.3.1. ""Great Association™ of interactions —
the great physical fiction

The problem of the "Grand Union" of electromagnetic, weak, and strong nucleon interactions
is a fiction, primarily because weak nucleon interactions are, in fact, magnetic. From the point of
view of "classical” physics and the theory of nonlinear interactions, this is the problem of
"combining" electric, magnetic and nucleon interactions.

Physicists used Einstein's idea to interpret the results observed during acceleration of
electrically charged micro-objects on accelerators. These experiments, first of all, confirmed the
predictions of SRT — Special Relativity, that the masses of micro-objects should increase with
increasing speed of their movement. Quantitatively, this is described in SRT, as shown by
experiments, by an erroneous ratio (*).

At the same time, these experiments recorded micro-objects, the interpretation of which
divided physicists into "pragmatists” and "romantics”. These objects were unstable — they
quickly, almost instantly, experienced changes, culminating in the transformation into the
original electrons and protons.

The "pragmatists” believed that these unstable objects were "excited" electrons and protons
whose masses varied, depending on the speed of movement v, according to the ratio (*).
However, according to the ratio ( * ), at the same speeds, the relative mass changes must be the
same as for the electrons. so it is for protons. Experiments have shown that, in the same speed
ranges, the mass of protons changed only one and a half times, while the mass of electrons
changed by 2+3 orders of magnitude! Because of this, the "pragmatists” were defeated.

The "romantics” won at this stage. They, following Einstein, assumed that the unstable
objects they found were quanta of interactions, which they called muons, pions.....

The triumph of the "romantics™ lasted until experimental evidence was obtained that there
were no indivisible quanta of energy in the material World [8]. World physics, in an attempt to
save "face" and funding, this evidence "did not notice", exposing their scientific qualifications.

So, neither the "pragmatists” nor the "romantics” have demonstrated sufficient qualifications
in this situation. "Romantics™ naively believed in the existence of indivisible quanta of energy in
Nature, although the hypothesis of the existence of indivisible quanta clearly contradicted the
extremely fruitful idea of atomism and its generalization-the idea of infinite divisibility of
matter. The "pragmatists” failed to identify the true reasons for the increase in the mass of
electrons and protons, while increasing their speed - the causes of an indecent disproportion in
the relative increases, during acceleration, of their masses. Because of this, they were not able to
identify the quantitative error of the ratio (*), and, consequently, the error of the original ratios of
SRT.



Since physics did not manage to do this, the theory of nonlinear oscillations managed to do it
using "classical" methods — Newton's methods.

It turned out that the appeal to the hypothesis of the existence of indivisible quanta of energy
was provoked by erroneous interpretations of the results of experiments by Fizo and Oersted,
because of which quantum physics and SRT refused to take into account the ether, and quantum
theory also refused to take into account the magnetic interactions between micro objects.

An analysis of the situation carried out by the theory of nonlinear vibrations found that the
results of experiments with electrons and protons on accelerators do not confirm the opinion of
physicists that these micro-objects have solid body structures. But the electron is stable. And
since it does not have a solid-state structure, the only possible form for it can only be a gaseous
form.

These supposed properties of the electron could only be really compatible if there was an
analog in the form of a well-known object with a stable gaseous form. But a gaseous object
cannot have static equilibrium. And since the electron is stable, its stability can only be dynamic.

It turned out that a gas dynamically stable object exists on Earth, and it is well known — it is
an atmospheric tornado, quite accessible to visual observation. It could be used as an analog for
understanding the structure of the electron, if physics knew the mechanism of its functioning.
However, this was not known.

The mechanism of functioning of the atmospheric tornado was established only after
revealing the true content of the result of Oersted's experiment. A detailed sequential analysis of
this experiment allowed the theory of nonlinear oscillations to find out that the "circular” - spiral
magnetic field around a conductor with a current is excited by the flow of its own magnetic
fields of material current carriers-electrons, without the participation of electric charges of
electrons.

The analysis showed that the existence of an atmospheric tornado is supported by a magnetic
tornado-like vortex contained in it, which continuously pumps through itself masses of
surrounding ionized air. An atmospheric vortex with such properties proved to be quite suitable
for performing the role of an analog when detecting the structure of an electron.

For the validity of this analogy, it was necessary to know what material objects play, for the
electron, the role of the atmospheric environment. Obviously, these objects must be much
smaller than electrons. Such objects could be elements of the ether, the existence of which was
proved in the experiment of Fizeau. And since in experiments on accelerators it was not possible
to detect objects with masses less than an electron, then, in the task of detecting the structure of
the electron, the ether came to the first role.

Thus, the validity of the analogy between the structure of an atmospheric tornado and the
structure of an electron was established. According to this analogy, the electron consists of a
huge set of ether elements and has a tornado-like shape (Fig.5).

The theory of nonlinear oscillations found. that a photon is an electron-anti-electron dipole
[10]. Thanks to this, it was possible to understand that the neutron is an elementary object of the
microcosm, and the proton is a composite, and the neutron is an anti — electronic object. The
neutron, like the electron, turned out to be tornado-like, consisting of a huge set of ether elements

)

(Fig. 6).
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Fig. 6. Neutron and Proton Diagram

After receiving this information about the structure of the electron, neutron and proton, it was
necessary to verify its truth. This was done by identifying, with the help of this information,
information that is not available to quantum theory and SRT.

First, it was possible to detect the mechanism of curvature of the trajectory of an electron
moving across the lines of an external magnetic field in the Lorentz experiment.

Second, an informal understanding of the reason for the increase in mass was achieved
electron and nucleon as their velocity increases. It is well known in physics that when an object
moves in a gas-like medium, the density of the counterflow of this medium increases with the
object's speed. And since the mass of a tornado-like object depends on the density of the medium
being pumped through this object, the mass of this object increases with its speed.

Third, all helical and direct etheric electron jets are open to the external ether (Fig. 5). Only
the external ether jets of the neutron are open to the external ether, while its internal ether jets are
isolated from the external ether by its external jets. Therefore, the sensitivity of the electron and
the nucleon, in relation to changes in the density of the external ether, differ by orders of
magnitude from each other, and therefore there are "indecent disproportions™ of the increments
of the masses of the electron and nucleons.

It follows from this fact that the ratio (*), which is the same for both the electron and the
nucleon, is erroneous. Therefore, the original SRT ratios are also erroneous.

As a result, the "pragmatists” were right in the long-standing dispute. those who believed that
the objects that the™ romantics " considered carriers of interactions (muons, pions,...) are actually
"excited", i.e. accelerated electrons and nucleons. Indeed, it is absurd to assume that the
stationary and moving electrons they differ materially from each other only because one is
stationary and the other moves, just as it is absurd to assume that the immobility of a person and
his movement are signs of belonging to different human races.

This is one of the signs that the "Great Union" of different interactions is just a theoretical
physical fiction.

X11.2.4.3.2. Interactions
between material objects

Our universe is filled with" matter "and" field " - the carrier of interactions between objects
of matter. Both substance and field are material.

Modern physics believes that matter is electrons and nucleons, and all material objects
consisting of them. This information is derived from the ancient idea of atomism. Information
about the hypothesis of infinite divisibility of matter has reached us from the depths of centuries.
Modern physics rejected this hypothesis, replacing it with the opposite hypothesis of the
existence of indivisible quanta of energy. Because of this, physicists have not been able to
develop a true continuation of their ideas about matter and the interactions between its elements.
In the second half of the last century, experimental proof was obtained of the absence of
indivisible quanta of energy in the material World []. Physics has been unable, until now, to
admit its theoretical defeat in the concepts of the structure of matter and the interactions between
its elements.

The theory of nonlinear vibrations - the theory of dynamic modeling of real phenomena,
"taking up” the idea of infinite divisibility of matter, which is a natural generalization of the
extremely fruitful idea of atomism, found that matter consists of an infinite number of different



levels of organization Ly, k=0,1,2,... (see above). At the same time, it turned out that elementary
objects of the levels Lk, k=1,2,..., i.e., the levels of ether and more and more small objects
densely fill the entire Universe, leaving no empty space in it. Therefore, space in the Universe is
material.
Elementary objects of each level Ly, k=1,2, ... have the same four interactions as an electron and
a neutron. Along with the riddle of the nature of matter, the riddle of the nature of interactions
goes into its boundless depths.

And how does the "Grand unification™ problem, defined only at the L, level, look against this
background?

XII. 3. CONCLUSION

On the Internet, there was a message that in the last century, devices were created containing
systems of magnets whose rotation led to the production of energy (Fomin, Roshchin, Godin,
Searle,...). These devices were not recognized in the same way as EmDrive, due to the lack of
qualifications of the global physical science community. Physicists, when evaluating these
devices, proceeded from the erroneous idea of the absence of ether in the material World and
underestimated the role of magnetism in the structure of matter.

The theory of nonlinear vibrations has established that rotating systems of magnets create
tornado-like magnetic vortices that can create ethereal jet streams. Tests of Searle devices (1946)
showed that the speed of rotation increased and stabilized at a high level, while the need for
external power to the device disappeared, the power of the ethereal jet allowed the device to rise
into the air and even fly away.
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Martepus B Hameit BeemeHHOM cocToUT U3 OecpeieIbHO YMEHBIIAIOMINXCS 00BEKTOB, TIOAOOHBIX JIEKTPOHY U
HelTpoHy. Bce a3TH, OecmpenenbHO yMeHbBIIArOMKECsH, OOBEKTH 00JaNalOT CMEPUYETIOZOOHBIMH CTPYKTYpaMH,
CTaOMIIBHO CYIIECTBYIOIUMH HCKIIIOUYUTEIBHO Olarogapsi MarHUTHBIM B3aMMOJCHCTBHAM B BHJIE CMEPUETION0OHOTO
MarHUTHOTO BHXDA.

HckyccTBeHHBIH CcMepUenoqOo0HbIi MarHUTHBIA BHXpPH OBII BHEpBEIC IONYYEH B JKCIIEpUMEHTE DpcTena.
®u3rKa He NOoJ03peBalla O €ro CyIIECTBOBAHMH OO €ro TEOPETHYECKOTO OTKPBITHUS TEOPHEH HEJIMHEMHBIX
konebannii. Heoco3HaHHOE TPAaKTUUECKOE KCIIOJIB30BAaHUE MArHUTHOTO BHXPS OBLJIO OCYLIECTBICHO IIPH
noctpoennn EmDrive P.1lloiiepa u «KBanToBoro» asurarens» B.JIeonoBa ¢ peanbHoli Tsroit. 13-3a Toro, uto 3TH
JBUTAaTeNd OBUIM 3aKJIIOYEHbl B 3aMKHYTHIE MeETaNIMYeCKue KOpmyca, (U3NYEeCKHH MHp TOCUHTAT WX
«HEBO3MOKHBIMUY.

Teopus HenuHeHHBIX KoJeOaHnii 0OHapyX)uiIa, 9TO (GPU3HMYECKUE MTPEICTABICHHS 00 OTCYTCTBHU MaTepHaIbHOTO
a¢upa OmMOOYHBI. DTO MO3BOJIMIIO MOHATH, YTO 3JIEKTPOH COCTOMT M3 MHOXKECTBA JJIEMEHTOB 3(QHpa U UMEEeT
CMEpUETIONO0HYI0 CTPYKTYPY, B KOTOPOH CMEpUEeNoNOOHBIH MAarHUTHBI BHUXpb, AHAIOTHYHO TYpOMHHOMY
KOMITPECCOpPY PEAKTHBHOTO JIBUTATENS, CO3AeT IPHUPHYIO PEAKTHBHYIO CTPYIO.

A Tak Kak 3¢up cBOOOTHO NPOHUKAET Yepe3 3aMKHYThIe MeTaLIMYeCKHe KOpIyca, To B aBurateisx EmDrive
P.1lloiiepa u «KBanToBOro» apuratesns B.JIeoHOBa HET HUYETO HEMOHATHOTO U «HEBO3MOXKHOT0).

[ ]

XI1.1. MPEABICTOPUSA

O cymiecTBOBaHMHM MAarHMUTHOTO CMEPYENnoJ00HOTO BHXPS M O €r0 pPOJM B YCTPOHCTBE
MaTepuy HHUYEro He ObUJIO M3BECTHO JO BBIABICHHUS YCTPONCTBA 3JEKTpOHA. BhIsBIeHHE Xke
YCTPOMCTBA OAJICKTPOHA CTaJl0 BO3MOXHBIM TOJBKO TMOCIE OOHApPYKEHUsS OIMMOOYHOCTH
dbusznyecKkux MpelncTaBiIeHUd 00 OTCYTCTBUMU 3(upa B MaTepuaabHOM MHUPE U O TOM, 4YTO
MAara€TusmM MNpoUucCxoauT OT MABHWIKCHUA OJIICKTPUYCCKUX 3apsa10B. OmubOYHOCTh  3THUX
busznyecKuX MpeCTaBICHH ObUIa BISBICHA TeOpUEH HEMMHEHHBIX KoneOaHul, onepupyromiei
«KJIaCCUYCCKUMU», HreroronoBeiMu METOAdaMMU.

XI11.1.1. KopnyckyJISIpHO-BOJIHOBOIi 1yaIu3m

[TepBpIM BOTIPOCOM, ¢ KOTOPBIM CTOJKHYJACh TEOPUS HETMHEWHBIX KOJNECOaHM, B MOMBITKAX
JOCTHKEHHUS] TIOHMMAaHUS YCTPOMCTBA OOBEKTOB MHMKPOMHUpPA, C MoMolmbio HbroToHOBa
dopmanu3ma, OblIa TPUPOJA IKCHEPUMEHTATBHO OTKPBITOTO KOPIIYCKYJISIPHO-BOJTHOBOTO
JTyaau3Ma JIBKYIIUXCS MUKpOOOBbEeKTOB. He mMmes BO3MOXKHOCTH BBISIBUTH NPUPOILY 3TOTO
nyanu3Ma, Gu3MKa MocuuTaia, 9YTo ITHM TyalTu3MOM 00JIafaeT 0ObEeKT, CIIOCOOHBINH MPOSBIATH
KaK KOPIYCKYJSIpHbIE CBOICTBAa JIOKQJIbHO OrPAHUYEHHBIX OOBEKTOB, TaK W BOJIHOBBIE —
CBOICTBa JIOKAIbHO HEOTPAHMYEHHBIX OOBEKTOB. OTy HENENOCTh MbITAUCh YCTPAHUTHh
HECKOJbKO mokoJieHnd ¢pusznkoB — ot JI. [le bpoitns, A.Dinmrelina u JI.boma 10 coBpeMeHHBIX
(U3UKOB, HO BCE TMOMBITKM OKAa3aJUCh HEYAAYHBIMU M3-3a TOTO, YTO OHH MPEANPUHUMAIIUCH B
paMKax KBaHTOBOU MapaurMsl.

N3-3a HeHaO/1101aeMOCTH OTAETBHBIX MHUKPOOOBEKTOB, UCTUHHBIE PE3yJbTaThl MOTYT OBITH
JIOCTUTHYTHI C TIOMOIIIBIO METO/Ia AaHATIOTUH ¢ SIBICHUAMU MakpoMupa. OnHako, GU3HKU YIIOPHO
OTPHUIAIOT TaKyl0 BO3MOXHOCTb, YTBEPXkAasi, YTO B MUKPOMHpPE HET HEOOXOJIMMBIX HOCHTENEH
BOJIHOBBIX CBOWMCTB [1.2].

OnmHako, MBI BCE C JIETCTBA 3HAEM, UTO JICTSIIHE ITYJIH CBUCTST, a JICTAIINAE CHAPSABI 1 OOMOBI
BOIOT. B3pocibie Manp4MKy 3HAIOT, YTO CYIIECTBYET «{(uarrep» - paspyllariue KojeOaHus
CaMOJIETHOTO Kpblja, ¥ YTO B (PU3MYECKON NUCHUIUIMHE - a3pOJAMHAMUKE XOPOLIO M3BECTHO O
BO30YKICHUH 3BYKOBBIX BOJH JICTSIIMM TBEPABIM TEIOM.

XI11.1.2. 3¢up. Ixcnepument Puso
CymectBoBanue >¢upa B MaTepuaibHoM Mupe B 18511 OBIJI0 KCIIEPUMEHTAIBLHO JOKA3aHO
¢dpanmysckum ¢uzukom A.MJL.Ou30 [3]. DTOT SKCIEpUMEHT ObUI YpE3BBIYAWHO MPOCTOH U
SJeTaHTHBIA. B HeM wu3ydanmoch pacnpocTpaHeHHME CBE€Ta B BOJAE, JABWXKYHIICHCA B
MPOTUBOMOJIOXKHBIX HAMpPaBICHUSX B JIBYX TNapalieIbHBIX TpyOKax. JIBmkeHHe cBeTa
MIPOUCXOIIIO, B OJTHOM TpyOKe, B HaIllpaBJIICHUU JBUKEHHS BOJbI, B IPYroil — B HANpaBJICHHH,
IIPOTUBOIOJIOKHOM HAIIPABJICHUIO IBUKEHUS BOJIBI.



B sToM skcnepumeHTe Mpeanoiaraioch, 4TO MAaTepUaIbHBIM HOCUTEIEM CBETOBBIX BOJIH
aBisercss 3GUp U MPOBEpsUIaCh MCTUHHOCTh 3TOM THIOTE3bl. DKCIEPUMEHT IOKa3all, 4TO
CBETOBBIC BOJIHBI, ITPOIIEAIIUE Yepe3 TPYOKH ¢ TEKYIIeH BOAOH, MEXTy COO0H MHTEPHEPUPYIOT.

U3 storo crnengoBan OGecCOpHBIN BBIBOA O TOM, UYTO 3(UP CYLIECTBYET, ABIISETCS HOCUTEIIEM
CBETOBBIX BOJIH M YACTHYHO B3aMMOJICUCTBYET C BOJAOM, YBJICKASCH €10 B €€ TCUCHUH.

.

Ouzukn 3TOT BbIBOA He mpuHsM [3]. OHU 3asBWIM, YTO MPHYMHON HAOIIOIaeMOTO
pe3yibTaTa sIBISIETCS SIBJICHUE MPEJIOMIICHHs CBETa Ha rpaHule IByX cpen. s o6ocHOBaHUS
CBOETO BBIBOJIAa OHM OOpAaTHIUCh K MCXOAHBIM cooTHomeHusM CTO — crnenuanpbHON Teopuu
OTHOCUTENIbHOCTH. HO, TPy 3TOM OHU BHOBB JIBaXKIbl OKOH(Y3UITUCH.

.

Bo-niepBbIX, SKCEpUMEHTHI € MHKPOOOBEKTaMHM Ha YCKOPHUTENSX MOKa3aliH, YTo
KoruecTBeHHBIM cooTHomeHussM CTO moBepsTh Hemb3s. JlelcTBUTENBHO, UCXOIS U3 0a30BBIX
cootHomrenuit CTO, Obu1a mojy4eHa 3aBUCHMOCTh MacChl MUKPOOOBEKTa OT ero ckopoctH (*):

m(v)=m(0)(1-v’c ) . *)

OTO COOTHOILIEHHE B (PU3MKE CUUTAETCS CHPABEAJIUBBIM, O€3 UCKIIOUEHUH, KaK Ui 3JIEKTPOHOB,
TaKk W A HyKJIOHOB. OIHAKO, SKCIEPUMEHTHI MO Pa3roHy MHUKPOOOBEKTOB MOKa3alld, YTO B
OJIHOM M TOM JK€ JIMana3oHe CKOpPOCTEeHl pa3roHa, Macchl HYKJIOHOB yBeJIMYMBAIUCh B 1,5 pasa,
TOrJa, Kak MAacchl AJIEKTPOHOB YBEIMUMBAINCHL Ha 2+3 mopsaka! Pa3Huna coBepiieHHO
HEeTEepHUMasi.

.

Bo-BTOpBIX, NpH aHanu3e NPUPOAbI SBICHUS MPEIOMIICHUS CBETa HA IpaHMIE ABYX Cpel,
¢u3ukn oOHapyxwnu [3], 4TO 3TO SBJIEHWE CYHIECTBYeT Onarojmaps pa3HbIM BEITUYMHAM
«ONTHYECKHX MI0THOCTEH cpea». Ho B sxcnepumente @u3o agup Kak pas3 ¥ BHICTYNAET B POJIU
«OTNTHYECKON Cpenbl». A Tak Kak, B Pa3HBIX TPYOKax ¢ TEKYyIIEH BOJOH, MIOTHOCTH BCTPEYHBIX,
JUIs CBETa, IOTOKOB 3(upa pas3Hble, TO 3SKcIepuUMeHT @DPH30 HaIMAIHO JEMOHCTPUPYET
COJIepKATENbHYIO TMPUYUHY CYIIECTBOBAHUS SIBICHHUS NPEIOMIICHHUS CBETa, COBEPIICHHO HE
NoHATYI0 (pusukamu. HBIMU crioBaMu, B 3kcriepuMenTe @u30 (GU3MKK nepenyTaiu CieCTBUE C
IIPUYUHOM.

XI1.1.3. D¢up. Ixcnepument MaiikeabcoHa

OkcnepuMeHT MaiikelbCoHa BO BceX yUeOHUKaxX XxapakTepusyercs Kak oOpasel (hru3nyeckoro
AKCIEPUMEHTAIbHO HCKyccTBa. OpHAaKO, CTOUT BKJIIOYUTH CO3HAHME, KaK BbISABISETCS
yIuBUTENbHEHIAs a0CypIHOCTh BCEH CUTYAIMH, CBI3aHHON C 3TUM SKCIIEPUMEHTOM.

Bo-nepBbIX, 3aueM HyXeH ObUI ATOT SKCIEPUMEHT, €ciau (PU3MKaM IO0Ka3aJoCh, YTO OHU
JIe3aByUPOBAIM IKCIIEPUMEHTANIBHBINA pe3ynbraT @u3o? OHM 3TO 3a0bLIH, 32 MPOLIEIIINE C TEX
IIOp MOJICTONETUA?

Bo-BTOpBIX, anpuOpHBIE MPEANONIOKEHUSIMH O CBOMCTBAaX 3(Hpa, MPEALIECTBYIOIINE 3TOMY
HKCIIEPUMEHTY, BOCIIPUHUMAIOTCS TakK, OyJITO UX CAENald COBEPUIEHHO HEKBATH(PHUIIMPOBAHHBIE
moau. JIeHCTBUTENbHO, (PU3UKU TpEAronaraiy, yTo 3¢up, Oyaydn MaTepualbHbIM HOCHTEIEM
CBETOBBIX BOJIH, HE B3aMMOJEHCTByeT ¢ BemecTBOM. Ho MbI camMu BC€ COCTOMM M3 pa3HBIX
BEIIECTB M €XEJHEBHO Ha ceOe oIlylaeM BO3JEHCTBHE cBeTa 0€3 MOMOIIM CHEelHaTbHbIX
HKCIIEPUMEHTOB. A TaK KaK CBETOBAasl BOJIHA SIBISIETCA, 1O (PU3NYECKOMY OMNPEEIIEHUIO, BCETO
JMIIB CTIEUATBHBIM BHJIOM JBM)KEHUS MAaTEPUAIILHOTO HOCUTEJS 3TOM BOJIHBI — 3(upa, TO OHA
MOKET B3aUMOJICHCTBOBAThH C BEIIECTBOM TOJILKO Yepe3 CBOM MaTepHAbHBIM HOCUTENH — IPHUP.
HeynuBurenbHO, 4TO IKCIEPUMEHT TaKOTo 3pupa He OOHAPYKHUIT

B—TpeTrbux, npeanonaoxkeHrue o ToM, 4yTo 3(Up C BEIIECTBOM B3aWMOJEHUCTBYET, 3aCTaBISET
Cpa3y K€ BCIIOMHHUTH O «IIPUCTCHOYHOM 3(PQeKTe», XOpouo 3HAKOMOM B (PU3UKE, COTJIACHO
KOTOPOMY B OKpecTHocTH mnpubopa Maiikenbcona »3¢up HenoapmwkeH. CraeaoBaTenbHO,



YCTpOMCTBO MalKeinbcoHa U B 3TOM Cily4ae HE MOXET HM IOATBEPAUTb, HU OIPOBEPIHYTH
CylIecTBOBaHME dpupa.

WubiMu  croBaMu, «o0Opasel; (U3NYECKOTO SKCIEPUMEHTAIBHOTO HMCKYCCTBAa» OKazajcs
COBEpILEHHO Oecroie3HON MycThIIKOW. Kak 3To HM yaUBUTENBHO, HO (U3UKU YXKe BTOpOE
CTOJIETHE OKA3aJIMCh HECTIOCOOHBI 3TO OOHAPYKUTH.

.

[To mepe 3HaKOMcCTBa ¢ (PU3MUYECKUMH TPEACTABICHUSAMH 00 yCTPOIHCTBE MaTepUajIbHOTO
Mupa, 51, c TeueHHEeM BpeMeHH, Bce Oosiee u Ooiiee yOexkaaics B HeI0CTaTOYHON KBalnu(pUKanuu
MHOTHX (u3uKOB. [locrnenHOl0 TOYKY B 3TOM BOMpOCE A MEHS IOCTaBWJIa CHTyalus C
skcrniepuMmeHTaMu Ou3o u MaiikenbcoHa.

XI11.1.4. KopnycKkyJsipHO-BOJTHOBOM 1yaJu3M MHKPOOOHEKTOB

Wtak, ¢usuku mpaBbl — OHM HUYETO HE 3HAIOT O CYIIECTBOBAHWU B MHUKPOMHPE CpEbl,
KoTopass Morjia Obl OBITh MaTepHUaTbHBIM HOCUTEJIEM pealbHOW BOJHOBOW KOMIIOHEHTHI
JBIDKYIIETOCST MUKpOOOBbekTa. OHM 00 3TOM HE TOJBKO HE 3HAIOT, Y HUX CYIIECTBYET OYEHBb
CTOMKOE mpeny0exAeHHe M0 MOBOAY CYIIECTBOBAHMS Takou cpelibl. OUH U3 HUX JaXKe 3asiBUI O
TAaKOM TMpeayOeKJIeHNH B CBOCH y4eOHOW MOHOTpaduH, - YTO «3APaBBIA CMBICI» (PHU3UKOB
BOCCTAeT MPOTHB TaKUX Mpeanoioxenuit [2]. OHu, B 3TOM Bompoce, BeayT cedsi Tak, OyATo
3aHUMAIOTCS HE TIO3HAaHUEM PEaIbHOT0 MaTepuaibHOro Mupa, a 3auTol IIEPKOBHBIX KAHOHOB.

Jaxe A.DiHIITEH noanan moj 3Ty (oduro — oH cuuTal, 4Tto 3¢up, eciiv Obl CYIIeCTBOBA,
TO 3aMeis1 Obl BpaleHue mianetT Bokpyr CoJiHIla, HO YTBEpKAall, YTO 3TO HE HaOII0JaeTCs
[4]. TlonnepxuBas ero, coBpeMeHHbIC (HU3MKH OTPHUIIAIOT CYIECTBOBaHUE 3(pupa, cUnTasi, 4TO
OH, JIOJDKEH ObUT OBl CKa3bIBAaThCS HA TOBEJICHUU MHUKPOOOBEKTOB B HAOIIOMATEIHHBIX
ycraHoBKax. Ho 3T 3asBieHus DWHIITEWHA U COBPEMEHHBIX (DU3MKOB — BCETO JIMILIb ITYCThIC
«COTPSICEHUS BO3/yXa», TaK HUKAKUX KOJMYECTBEHHBIX OIICHOK OHU MPEJOCTABUTH OKA3AJIUCh HE
CIOCOOHBI.

Teopuss HENMUHEWHBIX KOJEOAHHMM, C TMOMOIIBIO KOJWYECTBEHHON WACHTU(HUKAIIMOHHON
MpOLEAYpHl, BBIICHHIA, YTO KOX(D(GUIIUEHT COMPOTUBIEHHUS 3(Hpa IBUKEHHUIO AIIEKTPOHA B
aZICKBaTHOM «KJIACCHUECKOI» MOJIeTTH HEBO30YXKJIEHHOTO aToMa MPOTHsl paBeH 1,5'10_]51(1“'0_1.
MoxHo 11 3P deKT Takoi BeTUIMHBI HAOII0AaTh HEMOATOTOBICHHBIM BU3YalbHBIM CIIOCOOOM?

.

KopnyckynsapHo-BOJIHOBOW — Jyaliu3M B MHUKPOMHUpE CYIIECTBYET NpH  ABUKEHUU
MUKpPOOOBEKTOB, KOrja HX OOTeKkaHHEe H(PUPOM MPOUCXOJUT B TMEPUOJUYECKOM pPEXKUME
BO3HUKHOBEHHUS 3(DUPHBIX BUXPEBBIX 00pa30BaHHUIl C MOHMKEHHBIM BHYTPEHHUM JaBJICHUEM.
Bo3nukHOBeHHE Takux 00pa30BaHM, COMPOBOKIAIONIUX MUKPOOOBEKT, MPUBOIUT K BOJHOBBIM
BO3MYILEHUSIM B 3(Upe, PACIPOCTPAHSIONIMMCS CO CKOPOCTHIO, MPEBBIMIAIOIIEH CKOPOCTh
JBUKEHHUS] MUKPOOOBEKTOB.

[Tpotiecc 0b6pazoBaHusi TaKMX BO3MYIIECHHUI MOJHOCTHIO aHATIOTHYEH MpoIleccy 00pa3oBaHus
BO3MYIIIEHUH B MaKpOMHpE, MPHU JIBIKCHUH TBEPABIX Tel B atMocdepe. Ho stum anamorus
KOHYaeTcsi. B MakpoMupe BOJIHOBBIE BO3MYILIEHHS PACIIPOCTPAHSIOTCS CO CKOPOCThHIO, MEHbIIIEH
CKOPOCTH JIBIDKCHHSI TBEPIABIX TEN; IMOATOMY OTH BOJHOBBIC BO3MYIIEHHUS OTCTAlOT OT
Bo30Oyxkmarommx wux Ted. [loctaudpakimonnas uHTephEpeHIHsT ATHX YHUCTO BOJHOBBIX
00pa3oBaHUil MPOMCXOAUT 3a CUYET MPOCTOTO CIOXKEHHS WX WHTEHCHBHOCTeW. Ha moBeneHuun
BO30Y)KIAIOIIMX UX TBEPJBIX TEN 3Ta HHTEPPEPEHIINUS HE CKa3bIBACTCSl.

B wmukpomupe ke, uHTEp)EpUPYIOT HE UYHCTHIC BOJHOBHIE OOpa30BaHUs, a BOJHOBOE
o0Opa3oBaHHe, OTATOLICHHOE MMOPOXKAAIONIEH €ro KOPMYCKYJISIPHONH KOMIIOHEHTOH, M YHCTO
BOJTHOBOe oOpaszoBanme. M3-3a a3TOrO, HMHTEpQEpeHIMs o0pa3yeTcss 3a CUeT CIIOXKEHUS
WHTECHCUBHOCTEH HE YHCTHIX PEaJbHBIX BOJH, a a0CTPAKTHBIX - TaK HA3bIBAEMBIX «BOJH JI€
Bpoiinsay.

XI1.1.5. Marserusm



Marnetu3m Haien HIMPOKOE€ NPUMEHEHHE B MPAKTHUUECKOM KU3HM YeJIOBEYECTBA, HO
buznyeckue npeAcTaBIeHUsl O €ro IPUPOJIE U €ro KOJIMYECTBEHHOE OMHCaHue B (PU3UKE 0 CUX
MOp OIIMOOYHBI.

XI11.1.5.1. MardHeTusMm. JKciepuMeHT JpcTeaa

X.K.9pcren skcnepumentanbHo (1821) oOHapyxuii, 4TO BOKPYr IPOBOJHHMKA C TOKOM
BO30yXaaetrcss MaraHuTHoe 1osie. CTpyKTypa 3TOro Mojisi OblIa BBISIBJICHA C MOMOLIBIO MEJIKHX
MAarHUTOAKTUBHBIX OINWIOK HA IUIOCKOCTH, OPTOTOHAJIBHOM NpoBOAHUKY. llo «BekTOpHOMY
MOJIFO» OMHJIOK CTal0 SICHO, YTO HA ATOW TUIOCKOCTH MArHUTHBIC JTUHUH TPEICTABIISIIOT COOOM
KOHI[EHTPUYECKUE OKPYKHOCTH C OOIIMM IIEHTPOM B CpeAuHe MNnpoBogHuKa. 3-3a sroro,
(GU3MKY HAa3BAIM ATO MArHUTHOE TOJE «KPYTrOBBIM», W, C TE€X TMOpP, OTH MPEACTABICHUS HE
W3MEHWINCh — MAarHUTHBIE JIMHUM 3TOrO NOJIA 10 CHUX IOP HAaMBHO CYUTAKOT IUIOCKMMHU U
KPYTOBBIMU.

OpnHako, 3TO MoJIe HE KPYTrOBOE, a CIIUPAIbHOE — €ro JIMHUKM HaXOJATCA Ha HUIMHAPUYECKHUX
MOBEPXHOCTAX, MapaJlJIeIbHBIX MPOBOJAHUKY. B 3TOM HETpyaHO YOEAUTHCS SKCIEPUMEHTAIBHO,
pPacoJIOkKUB ITPOBOIHUK TOPU3OHTAIBHO U MTOJABECUB MAarHUTHYIO CTPEJIKY HaJl IPOBOJHUKOM.

N3 skcnepuMeHTANbHBIX pe3ynbTaToB Jpcrena A.M.Ammep caenan BBIBOJ O TOM, 4YTO
MarHeTU3M HE SIBJISIETCS CaMOCTOSTENbHBIM SIBIICHUEM, YTO OH IPOUCXOJUT OT JABUKECHUS
IEKTPUICCKUX 3apsJIOB, M YTO €ro He CJICAyeT YYHUTHIBaTh B (DU3MYECKHX TEOPHUAX. DTOT
«MYApPBI» BBIBOJA pabOTaeT 10 CHX MOp. Y COBPEMEHHBIX (PU3MKOB HE BO3HUKIIO COMHEHHUS B
HMCTUHHOCTH ATOT'O BBIBOJIA AK€ MOCIIE OTKPBITUS COOCTBEHHBIX MAarHUTHBIX TOJIEH Y HOCUTENEH
TOKAa — 3JIEKTPOHOB.

XI11.1.5.2. Marnerusm. JxkcnepumenT Dapajes

M.®apaneit skcniepumentanbHo (1831) oOHapykuia, 4TO B 3aMKHYTOM IIPOBOJIHUKE,
HaxoJsIlIeMCs BO BHEIIHEM MAarHUTHOM II0J€, NpPH HU3MEHEHUM 3TOro TMOJis, BO3HUKAET
anekTpuueckuii Tok. Crenmys Joruke Amriepa, MOXHO ObLIO Obl, W3 PE3yIbTaTOB 3TOTO
AKCIIEPUMEHTA, ClieJaTh BBIBOJ O TOM, 4YTO 3JIEKTPUYECTBO HE SIBIAETCS CaMOCTOATEIbHBIM
SIBJICHHEM, YTO OHO TMPOUCXOJUT OT M3MEHEHHM MarHUTHOTO TOJIs, U YTO €ro He CJeayeT
YUUTHIBATh B PU3NYECKUX TEOPHUSIX.

Jrobat xe Qu3uku, HE 3aMeuasi dTOTO. BHICTABJIATh HANOKa3 HEJOCTATKU CBOEH Hay4YHOU
kBanuuxamyu!

®u3NKK Ha MPOTHBOPEYMBOCTH ATUX JIBYX HEJEMBIX BBHIBOJOB, HE oTpearupoBanu. CrenaTh
3TO MPHILIOCH TEOPUH HETMHEHHBIX KOJIEeOaHUN.

XI1.1.6. Teopusi HeJTHHEHHBIX KoJIe0aHUH
0 MpUpoO/ie MAarHeTU3Ma

[IpoTUBOPEYMBOCTh yKa3aHHBIX BBIIIE BHIBOJIOB O MPHUPOJE MArHeTHU3Ma U 3JIEKTPUUYECTBA
noTpedoBajga BRISIBICHUS UCTUHHON Mpupoabl MarHeTu3Ma. COMHEHHs] B ICTHHHOCTH BBIBOJA
AMIiepa O TPOUCXOXKJIEHUU MarHeTU3Ma OT JIBHKEHHUS DIEKTPUYECKUX 3apsSoB OCOOEHHO
YCWIHJIUCh B PE3yJbTaTe BBISABICHUS COOCTBEHHBIX MAarHUTHBIX TOJIEH Yy BCEX AJIEMEHTApPHBIX
MUKpPOOOBEKTOB, H. TPEXKAE BCErO Yy DSJIEKTPOHOB — HOCUTENEH DSIEKTPUUECKUX 3apsoB U
ANEKTPUIECKOTO TOKA U Y HEHTPOHOB. JIMIICHHBIX JJICKTPUUECKUX 3apsIIOB.

Jlst BBISIBIICHUS UCTHHHOW MPUPOIBl MarHEeTU3Ma HYXHO ObUIO HAalTH OTBET Ha BOIMPOC —
yeM BO30y)KIaeTcs CHOHPaJbHBIH MarHeTH3M B OKCIEPUMEHTE OpcTena — JIBIDKCHHEM
AIIEKTPUYECKUX 3apsI0B HOCUTENEH TOKA WM JBMKCHHEM X COOCTBEHHBIX MArHUTHBIX TMOJICH.
UccnenoBanusi, neTaqbHO W3JI0KEHHBIE B [5], TMOKa3adW, 4YTO CHUPAIBbHBIA MarHeTu3M B
IKCIIEPUMEHTE DpcTea Bo30YKIaeTcsi TOTOKOM COOCTBEHHBIX MATrHUTHBIX TOJIEH 3JEKTPOHOB,
0€3 yJacTHsi uX IEKTPUIECCKUX 3apsIO0B.

Tak OBUIO TOMYYEHO JOKA3aTENbCTBO TOTO, YTO MATHETH3M SIBISETCS TaKUM  JKe
CaMOCTOSITEIIbHBIM SIBIICHHEM, KaK U JICKTPHUIECTBO.



NnenTuduKamoHHbIe TPOLEAYPHl, IO M3BECTHBIM JKCIEPUMEHTAIBHBIM 3HAYCHUSIM
MOTEHIIMAJIOB MOHU3AIIMH aTOMOB M IO HM3BECTHBIM 3KCIIEPUMEHTAIBHBIM 3HAUCHHSIM YacTOT
AJIEKTPOMArHUTHOT'O M3JIyueHHs aTOMOB [ 6], mokasainu, 4to

- HanpspKeHHOCTh H(I) MarHUTHOTO TOJIE MUKPOOOBEKTA Ha PACCTOSHUM I OT HCTOYHUKA TTOJIS,
00paTHO MPONOPIIMOHATBHA TPEThEH CTENIEHU BEIMYMHBI I'; CIICIOBATEIIBHO, IIPUPOA
MarHeTh3Ma He TOKOBas M He TUTIOJIbHAS,

- OTHOLIEHMS BEJIMYMH MAarHUTHBIX MOMEHTOB 3JIEKTPOHA [, IPOTOHA /U, U HEUTPOHA iy

OTHMCBIBAIOTCS PAaBEHCTBAMM: yp=071,ue, 0=8/372, ,un:3-1074,up,

- HEHTPOH — MapaMarHeTHK, MPOTOH U 3JIEKTPOH — TUaMarHeTUKH,

- HAIPSDKCHHOCTH MarHUTHBIX TI0JIeH HEUTPOHA M AJIEKTPOHA OMUCHIBAIOTCS BHIPAKCHHUSMU:

Ho(N)=(rp2) () =yant >, Ho(1)=(r+y1) (uen)r *[cos@ 0t —pir pe.

XI11.1.7. AnekBaTHafl «KJaccHYecKass» MOJeJIb
HEeBO30Y/KICHHOI0 ATOMA NPOTHUS

Tak B Teopuu HEIMHEHHBIX KoyieOaHWI ObUIa MOATOTOBJICHA WH(OPMAIHS, MO3BOJISIFOIIAS
MOCTPOUTh MAaTEMaTUYECKYIO aJEKBaTHYI0 MOJIeJb MPOCTEHIIEro aroma - MPOTHS, BEPHO
OOBSICHAIONIYI0O BCE W3BECTHBIE CBOMCTBA MPOTUSA. OTOT HEBO30YXKIEHHBIH aTOM, IO
MPEJICTABICHUSM KBAaHTOBOM (U3MKH, COCTOUT W3 SApPA-MPOTOHA M DBJIEKTPOHA, CBI3aHHBIX
MEXIy COO0H TOJBKO IEKTPUUIECKUMHU B3auMoAeHCTBHsIMUA. Ho sTol mH(OpMaIy He XBaTaio
JUISL TOCTUKEHUSI BEPHOTO MOHMMAaHUS JEHCTBUTEIBLHOIO YCTPOMCTBA 3TOTO aToOMa, Tak Kak, ¢
TOYKH 3PEHUSI «KIACCHYECKOI» (U3UKH, B TAKOM aromMe ObUl Hen30eXeH KOJUIarcC MpPOTOH-
AJIEKTPOHHOW CHUCTEMBI, TaK HAMyraBIIUN (PU3UKOB, YTO OHU HE CMOTJIM HAWTU BBIXOJ U3 ATOU
CUTYallUH.

MaruuTHble  B3aUMOJEWUCTBUSL MEXKIY JJIEKTPOHOM M  IMPOTOHOM,  SIBJIIFOIIMMUCS
JUaMarHeTUKaMy, IPUBOAST K MAarHUTHOMY OTTAJIKMBAHUIO MEXIY AJIEKTPOHOM U MPOTOHOM,
IPEMATCTBYIONIEMY  KOJUIANICY MPOTOH-IEKTPOHHOW CUCTEMBI. B cuminy  MarHuUTHOro
OpUEHTAIIMOHHOTO 3(pdekTa [ 7], cxema 3TOro aroma MOXKeT OBbITh Mpe/iCTaBIeHa PUCYHKOM 1.

Puc.1. Cxema aroma npoTust

Tak Kak cwmiIa DJIEKTPUYECKOTO MPHUTHKEHUS OOpaTHO MPOMOPIHMOHAIBHA KBaApaTy
pacCTOsHUs, @ MAarHUTHOTO OTTAJKWBAaHUS — KyOy pacCTOSHUS, TO MHTYUTUBHO SICHO, Y4TO 3Ta
NPOTOH-3JICKTPOHHAS CHUCTEMa O0O0JalaeT yCTOWYHBBIM COCTOSTHHEM paBHOBecHs. OHaxo,
UHTYUIMS MOXKET M 0OMaHyTb. [103TOMY MOJY4YeHO CTPOroe aHAIUTHYECKOE JI0KA3aTebCTBO
TOTO, YTO 3TO COCTOSIHUE PAaBHOBECHS - €IMHCTBEHHOE U TJI00AIBHO YCTOWMIUBOE.

WnenTudukanonHas IMpoueaypa IokKas3aja, YyTo, B COCTOSHHUM DPAaBHOBECHUS, PACCTOSHUE
MESKLY TIPOTOHOM H JIEKTPOHOM paBHO x*=5,302:10 ''m. B KBaHTOBOH (M3KKe 3HAUCHHE HTOIH
BEJIMUMHBI HM3BECTHO C 0Oojiee BBICOKOW TOYHOCTHIO. OHO paBHO 5,2917706:10 ' 'm. [Ipu
CpaBHEHHMH BBIYMCICHHOTO HAMH «KJIACCHYECKOTO» 3HAUCHHs X* C €ro KBaHTOBBIM 3HAUYCHHUEM,
HEOO0XO0MMO HUMETh B BHJY, YTO TOYHOCTh BBIYMCICHUS «KJIACCHUECKOTO» 3HAuYeHHs x*
JUMHATUPYETCS TOYHOCTHEO HM3MEPEHHS BEIWYMH e — DJIEMEHTApHOTO EeIWHUYHOTO
ANEKTpUYUECKOro 3apsina u A(H) — moTeHnmana MoHM3aMH aroma mpotus. C yd4eToM 3TOro
¢dakTa, cpaBHEHHE MOKA3bIBAECT BEJIMKOJIEITHOE COBMAJCHUE «KJIACCUYECKOT0» U KBAHTOBOIO
3HAUYCHUM X™*.

X11.2. BUXPEBASI ®OPMA .
MAT'HUTHbBIX B3AUMOJEUCTBHUU



Ota ¢opMa MarHUTHBIX B3aUMOJICHCTBUI OblTa OTKPHITA TEOpUEH HEMUHEHHBIX KOJeOaHui
IPU MCCIEOBAHUU COCTaBa M CTPYKTYpPbI 3JE€KTpoHa. M3-3a HEHaO/II01aeMOCTH OTIENIbHOIO
AIIEKTPOHA, €ro CTPYKTypa BPSAJ Jin Obuia ObI OTKPBITA, €CU Obl METOJ] aHAJIOTUH HE MPHUBEN K
U3YyYEHHIO MEXaHU3Ma CTA0MIIBHOTO CYLIECTBOBAHMSI aTMOC(HEPHOT0 cMepya.

XI11.2.1. MarHuTHBIH cMep4Yenoa00HbIiH BUXPD -
NpUYHHA
CTa0MJIBHOIO CylleCTBOBAHUS
aTrmocgepHOro cMepya

OOHapy>XUTh MEXaHHU3M CTa0WJIBHOTO CYHIECTBOBAHUS aTMOC(EpPHOTrO cMmepya YIaloch
TOJIBKO Ye€pe3 JBECTH JIET IOCJe IMPOBEIACHUS SKCIEPUMEHTa DpCcTela M IOCIEe BBISIBICHHS
WMCTUHHOW MHTEPIIPETALMU €T0 pe3ysibTaroB. Jla u 3To caenana He ounMambHas — BO MHOTOM, B
MOCIIeIHEE BpeMsi, BOYCTYIO (GuHAHCHUpyemas (U3MKa, a TEOpHUs HEIMHEHHBIX KOJICOaHWH —
MIPEEeMHHUIIa METOJIOB «KiIaccuueckoi», HeroToHoBoi ¢usuku. Oxazanoch, YTO MarHUTHOE I0JIe
BOKPYT IPOBOJHUKAa C TOKOM BO30YXIaeTCs TOTOKOM COOCTBEHHBIX MAarHUTHBIX IIOJICH
3JIEKTPOHOB — HOCUTENIEH TOKa, 0€3 yuacTHs JIEKTPHUUECKHUX 3apsI0B JIEKTPOHOB.

W3-3a HeucnpaBlieHHOM, 1O cuX IMOp, OWMOKKM Ammepa — CUYUTaTb MarHeTU3M He
CaMOCTOSITENIbHBIM, a MPOUCXOSIIUM OT JJEKTPUYECTBA SBIIEHUEM, HCTUHHAs MpPUYUHA
CTaOMIIBHOTO CYIIECTBOBAHMS aTMOC(EPHOTO cMepya, 0 BMEMIATEIbCTBA TEOPUN HETMHEWHBIX
KojeOaHuii, Obula HE H3BeCTHA. ATMOC(EpHBI CMeEpY NPEACTaBIICT COOOW CTAOMIBHBIN
BO3JYIIHBIA BHUXpPb, COCTOSIIMH W3 NPSMOM CTPYyH M MHOKECTBA HABUBAIOIIMXCS HA HEE, C
JICBOBUHTOBOM 3aKpYyTKOH, criupalbHbIX cTpyil. Kak mpaBuio, oH 3apoxaaercs HajJ BOAHBIMU
POCTOPaMU C CHIIBHO HOHU3HPOBAHHBIM BO3IYXOM,

MarneTrsM MOHU3HPOBAHHBIX JIIEMEHTOB BHEUTHETO BO3/1yXa, IBUKYIIUXCS B LIEHTPAILHOM
KaHaJle cMepyYa, BO30YXKIaeT, COTIacHO DPCTeNy, CIUPATbHOE MarHUTHOE TI0JI€ C ICBOBUHTOBOM
3aKpyTKOHM, JMHUM KOTOPOTO HABUBAIOTCS Ha LEHTpaiIbHbIN KaHai. CrupaibHOE MarHUTHOE
MOJIe 3aCTaBISIET DJIEMEHTHI BO3JyXa JBHTAaThCs BIOIb €ro JIMHWH, 00pasysl CHHpallbHBIC
BO3AYyIIHbIE CTpyH. OHM3MpOBaHHBIE 3JIEMEHTHI BHEIIHETO BO3AyXa, MIBIKYLIUECS B
CHHMPAIBHBIX KaHAJIaX, COTJIACHO DPCTeNny, TakKe BO30YKITAIOT BOKPYT STHX KAaHAJIOB HOBBIE
CIUpaIbHbIE MarHUTHBIE TOJISl, CyMMa KOTOPBIX 3aCTaBIsieT JABUTaThCS BO3IYX B LIEHTPATbHOM
KaHaJe.

o

MHOXeCcTBO MarHUTHBIX TMOJIEH, BO30YXK/TaeMBIX JBIKYIIMMCS BO3YyXOM B KaHAJIax CMepua,
o0Opa3yeT cmepuenojo0HOe BHMXPEBOE MarHUTHOE Toje, oOecreunBaroliee CcTabuiIbHOe
CYIIECTBOBaHHE aTMOC(EpHOTO CMepYa B HOHU3UPOBAHHOM Bo3xmyxe. IIporonssi uepes cebs
BHEIIHUI BO3JyX, MAarHUTHBIM BUXPh €0 CHJIBHO YCKOpSET M YIUIOTHSET, cO3[aBasi IUIOTHYIO
PEaKTHBHYIO BO3IYIIHYIO CTPYIO, AHAIOTUYHO TYPOMHHOMY KOMIIPECCOPY B PEaKTHBHOM
JBUTATEIE.

XI11.2.2. MarHuTHbIii cMep4Yenoa00HbIii BUXPB -
Nnpu4YuHa
CTAa0MJIBHOIO CyLIeCTBOBAHUS

3JIeKTPOHA
YCTpoiCTBO 3J7EKTpOHA aHAJOTHMYHO YCTPOMCTBY aTMocdepHoro cmepya. PasHuna mexmay
aTMOC(EepHBIM CMEPUYEM U AJIEKTPOHOM 3aKJIFOUAETCs, MPEX]IE BCEro, B TOM, YTO aTMOC(EPHBII
CMep4 MOXeET CYIIECTBOBATh TOJBKO B ra3onoa0HON aTMocdepe, a JIeKTPOH, U3-3a TOTO, UTO
a¢up TIOTHO 3amoHsAeT BClo Beenennyto, - B moboit Touke Beenennoit. CKOpOCTh U TIIOTHOCTh
PEaKTUBHOM BO3IYIIHON CTpyH aTMOC(epHOro cMmepua AeNaroT €ro OYeHb pPa3pyIIUTEIbHBIM.
MoIHOCTb 3JIEKTPOHHOTO MarHUTHOTO BUXPS XapaKTepU3YETCsl TEM, YTO CKOPOCTh 3JIEKTPOHA B

«CoHEYHOM BETpe», HECMOTPS Ha COMPOTUBIIEHHUE 3(rpa, UMEET CpeHee 3HAaUCHUE, OJIM3K0e K
-1
600xkMm'c .



«Bpems xu3HU» aTMoc(epHOro cMepua 3aBHUCUT OT CTEMEHHW HOHU3ALUU OKPYKAIOIIETO
BO3ayxa. «BpeMs JKHM3HHM» OJJIGKTpOHA, C TOYKH 3pPEHHUS JKU3HH YeJOBEKa, NPAKTHUYCCKU
OECKOHEUHO.

XI11.2.3. Pojib MAarHUTHOTO CMep4enog00HOTr0 BUXPS
B YCTPONMCTBE MaTepuaibLHOro Mupa

Marepuanpaelii Mup B Hamedd BceeneHHol 007agaeT MHOTOYPOBHEBOW CTPYKTYPOH.
COCTOSAIICH M3 OECKOHEYHOr0 MHOKeCTBa ypoBHei opranm3anuu Ly, k=0,1,2,...[]. Hanomuum,
9TO YpoBeHb L BKiIOUaeT B ce0s OOBEKTHl MakpoMUpa W MHKpoMupa, L; — ypoBeHb
cymecTBoBaHus 3¢upa.... . Kaxaslii aneMeHTapHbIii 00beKT YpOBHS Lk COCTOMT M3 MHOKECTBa
AIIEMEHTAPHBIX 00BEKTOB YPOBHA Li+1; OH COAEPIKUT CBOM MarHUTHBIN CMEpUYEOA00HbIN BUXPb,
HENPEPHIBHO MTPOKAYUBAIOLIUH yepe3 cedsi OKpykarone 00beKThl YPOBHS Ly+1 U yIIIOTHSAIOMUN
9TH 00BEKTHI YPOBHSI Li+1 B 00BEKT ypoBHS L.

Bce anemenTapHbie 00beKThI Kaxa0ro ypoBHs L, K=1,2,... cyiiecTByroT 61aroaapst TOIbKO
MarHUTHBIM B3aUMOJICHCTBUSAM, TOYHEe — Ojaromaps CBOMM MAarHUTHBIM CMEPYEIog00HBIM
BUXPSIM, 0€3 y4acTHsl SJEKTPUYECKUX B3aMMOEHCTBUI. B cocTaBHBIE CTaTHUYECKH YCTOWYHMBBIC
00BEKTHI OHU HE OOBEIUHSIOTCSL.

DNeKTpUYecKue B3aUMOJCHCTBUS HCHOJIb3yIOTcs [lpupomoit nans co3maHus COCTaBHBIX
00BEKTOB TOJIBKO Ha ypoBHE L.

.

Kak wHTepecHo! Bcesi mmpoBas Qusmyeckas 3auTa yXKe IMapy CTOJETHH CUYUTACT, 4YTO
MarHeTu3M He SBIISETCS CaMOCTOSTEIbHBIM SIBJICHHEM M 4YTO €ro He HYXHO Y4YUTHIBaTh B
¢usnueckux Teopusix. OKa3pIBaeTCs, BCS 3Ta JIMTAa — HEAOCTATOUHO TpodeccuonanbHa. Ecmm
Obl OHa ObLIa MpaBa, TO BOOOIIE HE CYIIECTBOBAIM Obl HU MaTepHsl, HU 3Ta PU3nvecKas dauTa

XI1.2.4. IIpakTnyeckue NpuMeHeHHs
MATHUTHOTO CMep4enog00HOoro BUXps

[TpakTHyeckoe MpUMeHEHHEe MarHUTHOI'O CMEPUYENnoA00HOT0 BUXPS, B Halllel LIMBUIM3ALINY,
HA4aJIoCch ¢ co3aHus cojaeHouaa. ConeHoM I MPeACTaBIsAET COOOM KAaTyIIKy C TOKOIPOBOJAIIEH
O0OMOTKOH.

HoBoe cnoBo B 310l mpoGieMe ObUIO CKa3aHO B Hauyajle ABaALATh IIEPBOrO BeKa, KOIr/a
AHTTTHHCKHUIA a’dpoKocMudecKuil nrxeHep R.Shawyer uzobpen peaktuBHbIi aBuratens EmDrive
0e3 nBmwKymmxcs dvacted. Pomb kommpeccopa B EmDrive,co3nmaromero peakTUBHYIO THATY,
UTpaeT MarHUTHBIN cMepuyenog00HbII BUXPb.

Uepes Heckosbko JeT crajno u3BecTHO, 4rto coTpyaHuk HUM Kocmumueckux Cucrem
(r,Kopones, P®) B.JleoHoB pa3paboTan peakTUBHBIA JBUTAaTElb B KOTOPOM, IO
HENOJTBEP)KJIEHHOW  MH(OpMAalMM,  KOMIIPECCOPOM  TaKXKe  SIBISIETCd  MAarHUTHBIN
CMepuero00HbINA BUXPb.

XI11.2.4.1. Conenoung —
NMPOCTEHIINI HCKYCCTBEHHbIH HCTOYHUK
3(¢upHON peaKTUBHOM CTPYH

AHanmu3, TPOBEIECHHBI METOJAMH TEOPUU HEIMHEHHBIX KoJieOaHWH, TOKa3ay, 4YTO, B
DKCIIEPUMEHTE DpCcTefa, MarHeTH3M BOKPYT MPOBOJHUKA C TOKOM BO30YKIaeTCs HE TTOTOKOM
ANEKTPUIECKUX 3aps0B, KaK MPOBO3TJIACUI «TE€HUATBHBIN) AMIIEp, a MOTOKOM COOCTBEHHBIX
MarHUTHBIX MOJIEH HOCUTENEH 3JEeKTpUUYecKoro Toka. Oka3anoch, YTO JIMHUM 3TOTO MarHUTHOTO
MIOJISl HE «KPYTOBBIEY, & CHUPATBHBIE - OHU PACHOJIOAKEHBI Ha KOAKCHAIBHBIX «IAJIAHAPUYECKUX»
MOBEPXHOCTAX, OCEBBIC JIMHUHM KOTOPBIX COBIAJAIOT CO CpPEJHEH JUHUEH MPOBOJHUKA. ODTHU
MarHUTHBIC JIMHUU 00J1aal0T JIEBOBUHTOBOM 3aKPYTKOH.

[ ]

O0 5TOM paccKa3bIBAIOCH YK€ HE OJHAXKbI. HO M3BECTHO, UTO «IydIlle OJAWH pa3 yBHUJETh,

YeM CTO pa3 ycuablmatb». [lo3ToMy, mpowiumtocTpupyeM cKazaHHOE. JIMHMM MarHUTHOTO MOJIA,



BO30Yy)KIaeMOr0 BOKPYT MPOBOJAHMKA, ObLTH BU3YATH3UPOBAHBI C MMOMOIIBI0 METKUX JKEIE3HBIX
onmwinok (puc.2: 3ro puc.96 w3 [7]). OTM onuiaku OBUIM pacChITaHbl Ha IUIOCKOCTH,
OPTOrOHAJILHOU

Puc.2

BEPTHKATBHOMY MPOBOTHUKY. CXeMa caMoro dKCIEpUMEHTa DpcTeaa n3oopaxkeHa Ha puc.3 (3To
puc.8 u3 [7]). KpyroBoie nuHum, H300paskeHHbIC HAa PUC.3, 3TO HE CaMU JTMHUHU BO30YKIaeMOT0O

Puc.3

BOKPYI' IIPOBOJHMKA MAarHMTHOIO IIOJIS, & YCJIOBHBIE WIUIFOCTPATUBHBIE IMPOEKIUU PEATBHBIX
TPEXMEPHBIX CIUPAIBHBIX JIMHUM Ha INIOCKOCTh, OPTOrOHAJIBHYIO MPOBOJHHUKY M COAEPKALLYIO
MarHUTHYIO CTPEJKY.

.

[IpuurHy cnupanbHOCTH JHHUKA BO30Y)KJA€MOTO TOKOM MArHUTHOTO TIOJST MOJKHO
OOHapyXHUTh, UCXOJ M3 PHUCYHKa 2. DTOT PUCYHOK TOBOPUT O TOM, YTO MAarHUTHBIE MOJIS
HocuTeneil Toka, BO30YXKAAIOLIME MarHUTHOE II0JI€ BOKPYI NPOBOJHHKA, JBHXKYTCS
IIOCTYIATEIbHO BJOJIb IPOBOJIHHUKA U OJTHOBPEMEHHO BPAILIAFOTCS BOKPYT ATOTO HAIIPABJICHMUS.

.

Te, xomy TpeOyercsi yOeqUTEIbHOE SKCIEPUMEHTAIBHOE IMOATBEP)KICHHE 3TOTO, MOTYT
paccMoTpeTh HeOOJNbIIOe BUAOM3MEHEHHE SKCIEPUMEHTa DpCTela, PacHoIOKUB MPOBOJHUK
TOPU30HTAJIBHO BJIOJIb Teorpaduueckol mapajiend, U MOJABECHB MAarHUTHYIO CTPEIKY MPsSMO
Haa mpoBoAgHUKOM. Ilpu oTcyTcTBHM TOKa, CcTpeika OyIeT OpTOrOHaJbHA MPOBOJHUKY.
BrutoueHne Toka 3aCTaBHUT €€ MOBEPHYTHCsI, 0003HAUMB HAIIPABICHHE MAarHUTHOW JIMHUU B 3TOU
TOYKE.



Paboraromuii conenonp (puc.4; 31o puc.98 u3 [7]), Kak u 371eKTpoH (puc.5), reHepupyer,

Puc.4. JIuHMy MarHUTHOTO ITOJIS COJICHOKNJa

COTJIACHO DPCTeNly, MarHUTHbIE BUXPH. DT MarHUTHbIE BUXPH AJIEKTPOHA U COJICHOUA, CIIOBHO
KOMIIPECCOPhl B PEAKTUBHBIX JIBUTATENSX, IMPOTOHsS uepe3 ce0f M 3HAYMTENIbHO YIUIOTHSIS
BHEIIHHE Macchl 3(upa, Co30at0T dPUPHBIE PEAKTUBHBIE CTPYH.

PRI AR

Puc.5. Cxema snexkTpoHna

MaTepI/IaJII)HI)IMI/I HOCUTCIIIMHU J3THUX HUCXOAHBIX MArHUTHBIX HOHeﬁ, B ClIy4dac DJJICKTpOHA,
SIBIISTIOTCSL  DJIEMEHTBI ~ OKPYXKAroIlero 3¢upa, HEMPEepbIBHO MPOTOHSIEMbIe uepe3 cels
SJICKTPOHHBLIM MAarHuTHBIM CMep‘-ICHOI[O6HBIM BUXPEM.

Hukakoro crnenuMansbHOrO WCTOYHMKA JSHEPrHHM, KpOMe OKpyKaromiero 3dupa, s
CYIIIECTBOBaHUS TAKOTO AJIEKTPOHA, HE TpeOyeTcs. A Tak Kak d(pup MIOTHO 3aMOHSET BCIO HAIILY
Bcenennyto W HempepbIBHO TMOMOJHSETCS HOBBIMU J(PUPHBIMH MaccaMu H3-3a cdepbl
[IBapummnapga, TO 3JEKTPOH, HENPEPHIBHO TIeHepupys dS(UPHYIO pEaKTUBHYIO CTpYIO,

IPEBpAIAETCs B «BEUHBIN» MUKPOCKONUYECKUIA S(UPHBIA PEaKTUBHBINA ABUTaTENb.
To ke camoe mMeeT MECTO U JUIA 3J'I€KTpOHOHOZ[O6HBIX DJICMCHTAPHBIX 00BEKTOB Bcex 0OoJjee FJ'IY6OKI/IX
YpOBHEN OpraHu3ali MaTEpPUH.

B cnywae coneHousa, HOCUTEISIMH HCXOJHBIX MArHUTHBIX TOJIEH SIBISIOTCS DJIEKTPOHBI,
Oerymuie TO TOKOMPOBOJAIIEH o0OMOTKe coneHouja. I[IOTOK HSTUX MAarHUTHBIX TIOJIEH,
JBUKYLIUICS MO AJIEKTPONPOBOIALICH 0OMOTKE COJIEHOMAA, BO30YK/IaeT BOKPYI MPOBOJHUKA,
KaK ¥ B DKCIIEpUMEHTE DpcTelia, CupaibHOe MarHuTHOE moje. Ha pucyHke 4 sTa cnupaibHOCTh
He omrymaerca. OHa MpOSBISETCA TPH JOCTATOYHO OOJBIIIOM IIIare HaBUBKH OOMOTKH
COJIEHOUIA.

XI1.2.4.2. EmDrive
P.loiiepa

EmDrive mnpencrasisier co0oil MyCTYIO TIIOJIOCTh, OTPAaHUYEHHYIO 3aMKHYTOW METHOMN
000710uKOli B (hopMe yCEUEHHOTOo KOHyca. B 3Ty mosiocTh BOpachiBaeTCs dSJIEKTPOMArHUTHOE
noje, BO30YyXJIEHHOE MarHeTPOHOM — CBEPXBBICOKOYACTOTHBIM TIeHepaTopoMm. B pesynbrare
3TOro0, BO3HUKAET HeOObIIas, HO peajbHasi, peaKTUBHAs TATa.

HACA, na cBoux sx3emiuisipax EmDrive, npoBepuiio ¥ moaATBEpAUIO HATMYKE ITOM TATH Ha
3emiie u B kocMoce. [loaTBepxkaeHust 3TOH TSIy Takyke ObUTH MOJTY4YeHbl HIKCIIEPUMEHTATOpPaMU B
Kurae, Pymbiaun u I'epmanun.

.

OpnHako, Bce MHpPOBOE (HU3NUYECKOE HAYYHOE COOOIIECTBO 3TUM 3KCIEPHUMEHTAIBHBIM
JI0Ka3aTeNbCTBAM HE JOBEpSET, CUMTas UX OUIMOOYHBIMH M TNPUAYMBIBAas pa3Hble MPUYUHBI
cBOeMy HefloBeputo. M ux HeTpyaHO moHATh. Benp mMerammnueckuit koprnyc EmDrive 3amMkHyT,
T..,, N0 WX MpPEACTaBICHUAM, COAEPKUMOE 3TOr0 amnmapara HOJHOCTBIO H30JUPOBAHO OT



BHCITHETO MHUpPa, W HUKaKMe MarepHaibHble 00BeKThl BHYTpu EMDrive He cnocoOHBI
B3aMMO/ICHICTBOBATh C BHEIIHUMH O0BEKTaMH, OTTAJIKUBASCh OT HUX M CO3/aBasi PEAlbHYIO TATY.

JlelicTBUTENbHO, HUKAKHE HaIpaBJICHHbIE TIOTOKH M3BECTHBIX (PM3MKaM BEIIECTB U HUKAKUE
3JIEKTPOMArHUTHBIE U3ITyYeHUs, BO30YXKAE€HHbIE BHYTPU 3aMKHYTOIO0 METAJUIMYECKOTI0 KOpIlyca,
BBINTH W3 3TOr0 KOpIyca HE CHOCOOHBL. DJTO, B Halle Bpems, - a30yuHble MCTUHBL JIr000i,
HOJY4YMBIIUH (U3nUecKkoe 0OpazoBaHue, YEIOBEK 3TO 3HaeT. Ho, MOXKHO 1M cuuTaTh (PU3NYECKU
00pa30BaHHBIM 4EJIOBEKA, BTOPYIO COTHIO JIET HAWBHO U CIJENO BEPYIOLIETO B TO, YTO
JI0Ka3aTelbCTBO CYLIECTBOBAHUS 3(uUpa, MOIydeHHOE B 3KcrepuMeHTe Pu3o, ommboYHO, 4TO
Oecrione3Hblii M OCCCMBICICHHBIN ASKCIepuMeHT MaiikenbcoHa JIeHCTBUTEIIBHO —SIBIISCTCS
00pa3loM HKCHEPUMEHTAIIBHOTO HCKYCCTBa, M 4YTO AMIep IpaB, I'OBOpsS O BTOPUYHOCTH
MarHeTusma, 1o OTHOLIEHUIO K AJIEKTPUYECTBY?

Koneuno, DUWHIMITEHH — 4dYeloBeK (U3HYECKH OOpa30BaHHBIA, HO OH TOJIOCJIOBHO U
Oe3nokazatensHO yTBepkaan [4], uto a¢up orcyrcrByeT B Ilpupone, Tak Kak, B MPOTHBHOM
cilydae, ero COIpPOTHUBIIEHUE JIBUKEHHUIO IUIAHET MOXKHO ObLJIO Obl OOHApYXUTh BU3YyallbHO, 0€3
CTPOTMX KOJHMYECTBEHHBIX OLEHOK. CoBpeMeHHble (U3MKU CUUTAIOT, 4YTO OTCYTCTBUE
BU3YaJIbHBIX CBHUJIETENILCTB BJIMSHHUS CONPOTUBICHUS 3(pUpa Ha IOBEIEHHE MHKPOOOBEKTOB
TaKXKe CBUACTENBCTBYET OO0 OTCYTCTBHM pEIbHOTO 3(pupa, HO ONHPAIOTCS TOJBKO Ha
TOJIOCJIOBHBIE YTBEPXKICHHsI, Oyayuyd HPUHIUIHAIBLHO HECHOCOOHBIMH IPHUBECTH CEPbE3HbIC
KOJIMYECTBEHHBIE OLIEHKM TaKOro BIUsAHUA. M 4TO &Ke — MX MOXXHO CUUTaTh JIOCTAaTOYHO
¢u3nyeckn 0Opa3OBaHHBIMHU I TAKOTO T'OJIOCIOBHOTO OTPHULIAHUS CYLIECTBOBaHUS 3(pupa B
MaTtepuaibHoM Mupe?

.

OTtka3 ¢usnyeckoll TeopuH OT ydera 3pupa, C €ro COMPOTHBIECHHUEM JIBUKECHHUIO OOBEKTOB
MHUKpPOMHpa M OT y4yeTa MarHUTHBIX B3aUMOJECHCTBUI MeXIy MHUKPOOOBEKTaMHM, NMPUBEIU K
TOMY, 4TO (pU3MKa oKa3anach MPUHLIMINAAIBLHO HECHOCOOHA MOHSTH, KaK B JEHCTBUTEIBLHOCTU
yCTPOEHBl aTOMbl M MOJIEKYNbI BEIECTB. BciencTBue 3TOro, OHa OKa3anach HECIOCOOHa
BBISIBUTH OOBEKTUBHBIM TNPUYMHHO-CICJACTBEHHBIH MEXaHHW3M (OPMHUpPOBAHUS aTOMaMU
YaCTOTHOI'O CIIEKTpa IEKTPOMATHUTHOrO M3iydeHusa. M3-3a 3TOro, oHa He cymena IOHATh
OOBEKTUBHBII XapakTep 3JEKTPOMAarHUTHOTO HU3IY4YEHHs «a0COJIOTHO YEPHOIO Tena», U e
[OKa3aJloch, YTO OHA JOCTUIJVIA ATOr0 TOHUMaHMsS B pe3yibTare oOpallleHHs K TUIoTe3e
CYILIECTBOBaHMs HEIEIMMbIX KBaHTOB 3Hepruu. Ho B 1979r B poccuiickoM IEHTpaibHOM
(Gu3nueckoM akameMH4yeckoM okypHaie [8] ObUIO OMyONMKOBAaHO OSKCIEPUMEHTATBHOE
JI0Ka3aTeNbCTBO OTCYTCTBUSI B MaTepHalbHOM Mupe HelenuMbIX KBaHTOB. M Bcsi mMupoBas
¢u3uKa, MPOBO3IJIACUBINAs TPUOPUTET IKCIIEPUMEHTA Ha/l TeopHei [9], 3TOT BenuKoIeMHEeNIINN
pe3ynbTaT MpOCTO MPOUTHOPUpOBaia, Ha Jejie MPOJEMOHCTPUPOBAB CBOIO HCTHHHYIO
KB (PHUKALHIO.

.

B nocnennee BpeMs cTamo U3BECTHO, YTO aTOMBI U MOJIEKYJIbI BOJOPOJa CIIOCOOHBI, XOTh U
OUY€Hb MEJIEHHO, TPOXOJIUTh YepPe3 CTEHKU COJIEPKAIINX UX COCYIOB. DTO MPOUCXOIUT IOTOMY,
YTO IPOTOHBI U JIEKTPOHBI B KaXJAOM M3 HUX PACIOJIOKEHbI Ha OJHOW M TOW e NpPsSMOH, T.€.
aTOMbl M MOJIEKYJBl BOJIOPO/Aa «OJHOMEpHBI». M3-3a 3TOro, WX MoONepevyHble pa3Mephbl He
IIPEBBIIIAIOT JAMAaMETpa MPOTOHA, PABHOTO, COIIACHO IOCIEIHEN SKCIIEPUMEHTAIBHOW OLIEHKE,
1.662:10 °wm. OpaHako, 3Ta TPOHUIIAEMOCTh BOJIOPOJA HACTOIBKO HHU3KA, YTO TIOSBIICHUE
PEAaKTUBHOM TATH 00ECIEYNTh HE MOXKET.

3aro a1eMeHTHl 3(upa Ha HECKOJBKO MOPSAKOB MEHbIIE MPOTOHOB, U MAaKPOCKOIMUYECKHE
CTeHKH MM He mperpazga. CiegoBaTenbHO, MAarHUTHBINH BUXPb, C(POPMUPOBAHHBIN B 3aMKHYTOM
nonoctu EmDrive,MoxeT co3math, Kak B 3JCKTPOHE, YPHUPHYIO CTPYI, KOTOpas, BBIHIA 3a
IpezieNbl KopItyca, MPEeBpaIaeTcs B CTPYIO, 00J1a1al01yI0 PEaKTUBHOM TATOH.

.

AmepukaHckue (PU3MKH, TO SKCIEPUMEHTAJIBHBIM H3MEPEHHUsM, M300pa3smiii MarHUTHOE
noje B 3aMKHyToi nosioctu EmDrtve, B HTepHeTe, B Bue BEKTOPHOTO MOJS KacaTeJbHBIX K
JMHUAM 3TOT0 MAarHUTHOIO IOJIA. DTO MarHUTHOE IOJI€ OKa3aJoChb BECbMAa XAaOTUYHBIM, HO B



9TOM BEKTOPHOM Xaoce MPOTJISIABIBANIA COCTABIISIONIAsE, OOpa3yroliass MarHUTHBI BUXPB,
CIIOCOOHBIN CO3/1aTh HANPABICHHYIO PEAKTUBHYIO d3(PUPHYIO CTPYIO.
L]
HuTepecHo Obu10 OBl CPaBHUTH, N0 BEIMYMHE pa3BUBaeMol peakTHBHOU TsArH EmDrtve u
IPOCTOH COJIEHOU]T, MOTPEOIIAIONINE OHO U TO XK€ MIEKTPHUECKOE TUTAHUE.

XI11.2.4.3. KAHTUTPABUTALNMOHHBIN» - KKBAHTOBBII»
asurareans B.JleonoBa

Uro mnpeacraBiasier  coboil  3TOT  nBUrarens?  ABTOp  HasplBaeT  €ro  TO
«AQHTUTPABUTALMOHHBIM», TO <«KBAHTOBBIM». [l0 JOCTYNHBIM CBEIEHHUSIM O €ro yCTPOMCTBE,
MOXHO y3HaTh TOJBKO TO, YTO OH, Kak U EmDrive, 3akitoueH B 3aMKHYTBIH METaJUTMYCCKUIA
KOpIIyC W CO3/aeT peakTUBHYI TAry. CnocoO co3maHust 3TOM TArM, aBTOp TIIATEIbHO
3amamuuBaetr. OpHako, kak ¥ B EmDrive, sta Tsra MoxeT co31aBaThbCs TOJBKO S(PUPHON
PEaKTUBHOM cTpyeid, GopMHUpPyeMOil BHYTpH KOpITyca IBUTaTeNIsi MAarHUTHBIM BUXPEM.

.

To, uro B.JleoHOB paccka3plBaeT O NPUHIMIAX PabOThl CBOETO JBUIATEls, CEPhE3HO
BOCIIPUHHUMATh HEBO3MOXKHO. OH YTBEp)KIaeT, 4yTo pa3paboTan CBOW JBUraTelb, IOJYy4YUB
peuieHue ¢puzndeckoi npodiemMsl «Benukoro oobeAHEHU» pa3HbIX BUI0B B3aUMOICHCTBUI.

['unoTe3y o TOM, 4TO pa3Hble B3aMMOJICHCTBUS MEXKIYy MaTepUaJbHbIMU OOBEKTAMU HMEIOT
€AMHYIO NIPUPOAY, NIPUHAUICKUT DUHIITENHY. OH BBICKA3al UACH0 O CYIIECTBOBAHUU HEKOETO
(¢u3HYECKOro noJsl, pa3HbIMU KBAHTOBBIMU COCTOSIHUSIMU KOTOPOT'O U SIBIISIFOTCSI MaTepUalbHbIE
HEPEeHOCUYMKH 3THX B3aUMOJICHCTBUI.

X11.2.4.3.1. «Beaukoe 00beauHEHNE» B3aUMOAECHCTBUM —
BeJinKas pusnyeckas Gukuus

[Tpobnema «Benukoro oObeqMHEHHS» EKTPOMATHUTHBIX, CIA0bIX U CHJIBHBIX HYKJIOHHBIX
B3aMMOJCHCTBUI siBigeTcs (QUKLIMEH, NpexIe BCEro, NOTOMY, 4YTO cjadble HYKJIOHHbBIE
B3aUMOJICUCTBUS SIBIISIOTCS, HA CaMOM Jielie, MarHUTHbBIMU. C TOUYKH 3PEHHS «KIIACCUUYECKOW)
GU3MKM W TEOpUM HEIUWHEHHBIX B3aUMOJIEHCTBUH, 3TO — mpobieMa «O0ObEeAUHEHUS»
ANEKTPUYECKUX, MATHUTHBIX U HYKJIOHHBIX B3aUMOJICHCTBHII.

Wneeit DitHmnTeliHa GU3UKH BOCIIOJIB30BAINCH, HHTEPIPETUPYS PE3yJbTaThl, HAOII01aeMbIe
IPU pa3TOHE MEKTPUUECKU 3apPsHDKEHHBIX MUKPOOOBEKTOB Ha YCKOPUTENSAX. DTH IKCIEPUMEHTHI,
npexae Bcero, noarsepauian npeackazanuss CTO — CrneuunansHoit Teopun OTHOCHUTEIBHOCTH,
YTO MacChl MUKPOOOBEKTOB JIOJDKHBI YBETMYUBATHCS MPHU YBEIMUEHUU CKOPOCTU MX JABH)KECHUA.
KonmuyectBenno B CTO »3TO omuchIBaeTcs, Kak TMOKa3aJd SKCIEPUMEHTHI, OIIWOOYHBIM
cooTHoIeHueM (*).

Bmecre ¢ Tem, B OTHUX OKCHepUMeHTaxX ObulM 3a(UKCUPOBAHBI MHUKPOOOBEKTHI,
MHTEpIIPETalUsS KOTOPBIX pa3fenuia (PU3MKOB Ha «IIParMaTHKOB» U «POMAHTHKOBY». ITH
OOBEKThl OKa3aJUCh HEYCTOMYMBBIMU — OHHM OBICTPO, IOYTH MIHOBEHHO, HCHBITHIBAIN
M3MEHEHUs, 3aBEPILIABIINECS IPEBPAIIEHUEM B UCXOHBIE JIEKTPOHBI U IPOTOHBI.

«[IparMaTuku» CUMTaNIM, YTO 3TU HEYCTOMUMBBIE OOBEKTHI SBISIOTCSA «BO30YKIECHHBIMU
NIEKTPOHAMM M TPOTOHAMH, MAacChl KOTOPBIX M3MEHSUINCh, B 3aBUCHUMOCTH OT CKOPOCTHU
JBIDKEHUS V, cOTJIacHO cooTHomeHuro (*). OmxHaKo, COrIaCHO COOTHOMICHUIO (*), TpH OJHUX U
TE€X € CKOPOCTAX, OTHOCHUTEIbHBIE H3MEHEHHsS MAacC JODKHBI OBITh OJWHAKOBHI KakK IS
AIIEKTPOHOB. TaK U JUIsI MPOTOHOB. DKCIEPUMEHTHI K€ IMOKa3ajdd, YTO, B OJHUX U TEX K€
JMana3zoHax CKOpOCTed, MacChl POTOHOB U3MEHSUIUCH BCETO B MOJITOPA pasa, TOTa, KaK Macchl
AJIIEKTPOHOB U3MEHSIUCH Ha 2+3 nopsiaka! M3-3a 3T0ro, «1parMaTUKN» MOTEPIIENN TOPAKEHHE.

«PomanTukn» Ha 3TOM HTame mnobemwnu. OHU, ciemys DUWHINTEHHY, MMOCYUTAIH, YTO
oOHapyXeHHbIE HEyCTONYMBBIE OOBEKTHI SBJSIOTCS KBAaHTAMHU B3aUMOJACHCTBHI, Ha3BaHHBIMU
MMH MIOOHAM, IMOHAMH. . .. .



TOpKecTBO ~ «POMAHTHKOB» JJIMJIOCH 1O TeX TMOp. TOKa He ObUIM TOJYYEHBI
9KCIIEPUMEHTANILHBIE JJOKA3aTEeIbCTBA OTCYTCTBUS B MaTepualbHOM Mupe HeleTuMBbIX KBAHTOB
snepruu [8]. MupoBasi (u3HKa, B IONBITKE COXPAHUTh «IUIO» M (PUHAHCHPOBAHHUE, ITOTO
JTIOKa3aTeNbCTBA «HE 3aMETHIIay», 00HAXUB CBOIO HAYUHYIO KBaJIU(UKAIIHIO.

.

Wtak, HU «@IparMaTUKW», HU «POMAHTUKH» HE MPOJAEMOHCTPUPOBAIU B STOW CHUTYyalUH
JOCTaTOYHOM KBanu(uKanuu. «POMaHTHKWY» HAaWBHO TOBEPHIN B CYIIECTBOBAHUE HEACITMMBIX
KBaHTOB »Hepruu B Ilpupone, XOTs rumore3a CyIIECTBOBaHHS HEAEIUMBIX KBAHTOB SBHO
OPOTHBOPEYMJIA YPE3BBIYAHO IUIOJIOTBOPHOM uaee aromu3Ma U e€ 0000IIeHHI0 — wujee
OecripeiennbHON nenuMocTH Matepun. «lIparMaTuku» HE CyMeNnu BBIIBUTH UCTUHHbBIC MPUYMHBI
YBEIMYEHUSI MAacC JJIEKTPOHOB W TPOTOHOB, INPH YBEIUYEHUH HX CKOPOCTU - MPUUYHMHEI
HENPUJINYHON JUCIPONOPIMK B OTHOCHUTENBHBIX MPHUPOCTAX, MPH pasroHe, ux macc. M3-3a
3TOr0, OHM HE CYMEIH BBIIBUTh KOJMYECTBECHHYIO OIIMOOYHOCTH oOTHowmeHus (*), a,
CJIEIOBATENbHO, U OIIMOOYHOCTh UCXOAHBIX cooTHomeHuit CTO.

.

Tak kak (u3HKa 3TO cAenaTh HE CyMmela, TO «KJIACCHYECKHMH» METOJaMH — METOAaMH
HeroToHA, 3T0 yAanoch cienarb TeOpUU HEJIMHENHBIX KOJIEOaHH.

Oxkazasioch, UTO OOpallleHHe K TUIIOTE3€ CYIIECTBOBAHUS HEJEIUMbIX KBAHTOB SHEPTUU OBLIO
CIPOBOLIMPOBAHO OIMMOOYHBIMH HMHTEPIPETAMUSIMH PE3yJIbTaTOB dKcliepuMeHTOoB Duzo u
Opctena, uz-3a koropbix kBaHToBast Gu3uka u CTO oTkazanuck OT ydera 3upa, a KBaHTOBas
TEOPHsI OTKA3aJIach €€ U OT y4eTa MarHUTHBIX B3aUMOJICHCTBUN MEKIY MUKPOOOBEKTaMHU.

.

AHanu3 cuTyalluy, MPOBEACHHBIN Teopuell HEIMHEMHbIX KosieOaHui, OOHapyXWi, YTO
pe3yNbTaThl SKCIIEPUMEHTOB C AJIEKTPOHAMH M MPOTOHAMHU HA YCKOPUTENSIX HE MOJITBEPKAAIOT
MHEHHE (U3UKOB O TOM, YTO 3TU MUKPOOOBEKTHI 00Jaal0T CTPYKTypamu TBepaoro tena. Ho
AJIEKTPOH CTa0MIIeH. A Tak Kak OH He o0JlafjaeT TBEPJOTENbHON CTPYKTYpOH, TO €AMHCTBEHHO
BO3MOYKHOM JJISI HETO MOKET OBITh TOJIBKO Ta3000pa3Has popma.

OTH npeanoaraeMble CBONCTBA JIEKTPOHA PEaIbHO COBMECTUMBIMU MOIJIH OBITH TOJBKO B
TOM cllydae, eciid Obl Hallelcsl aHaJol B BUJE XOPOLIO HU3BECTHOIO OOBEKTa, 00J1aJaroliero
cTabunpHON Ta3000pazHoit gopmoii. Ho ra3000pa3HbIii 0OBEKT CTATMYECKUM PaBHOBECUEM
0o0nanaTh HE MOXKET. A TakK Kak JIEKTPOH CTa0WIEH, TO €ro YCTOHYMBOCTh MOXKET ObITh TOJIBKO
JUHAMHYECKOH.

Oxkazasioch, 4TO ra3000pa3HbIii IMHAMUYECKH YCTONUYMBBIA OOBEKT Ha 3emile CYIIECTBYET, U
OH XOpOLIO M3BECTEH — 3TO aTMOC(EepHBI CMepd, BIIOJHE JIOCTYNHBIM BH3yalbHOMY
HaOmogeHuo. Ero MokHO ObUTO OBl MCIOJIB30BaTh B KA4yeCTBE aHAJOra ISl JTOCTHKEHUS
NOHUMAaHMs YCTPOUCTBA AIIEKTPOHA, ecau Obl (PM3MKa 3HajTa MEXaHU3M ero (PYHKIIMOHUPOBAHMS.
OpnHako, 5To He OBIJIO U3BECTHO.

Mexanu3M (yHKIHOHUPOBAHUS aTMOC(EPHOro cMepyua yJaloch YCTAHOBUTH TOJIBKO IOCIIE
BBISIBJICHHASI MCTMHHOM COJEP/KATEIBHOCTH pPE3yJIbTaTa 3KCHEepUMeHTa Opcrena. JleTanbHbIN
MOCJIEIOBATENbHBIM aHaJIN3 JTOr0 SKCIEPUMEHTa IMO3BOJIMI TEOPUM HEIMHEHHBIX KOJeOaHui
BBISICHUTB, YTO «KPYrOBO€» - CHHPAIBHOE MarHUTHOE IMOJie BOKPYT MPOBOJHHKA C TOKOM
BO30Y)XJaeTcsi MOTOKOM COOCTBEHHBIX MarHMUTHBIX TOJEH MaTepUalbHbIX HOCHTEIEH TOKa —
DIIEKTPOHOB, 0€3 YUaCTHS MIEKTPHUECKUX 3apsIIOB IJIEKTPOHOB.

AHanu3 TOKaszaJg, YTO CYIIECTBOBaHHE aTMOC(HEPHOro cMmepya MOAJIEPKUBAETCH,
COJIepKaITMCS B HEM, MAarHUTHBIM CMEPUYETIOA00HBIM BHXPEM, HETIPEPHIBHO MPOKAUYNBAIOLIIM
yepe3 ce0s1 MacChl OKPYXKAIOIIEr0o HOHU3UPOBAHHOTO BO3AyXa. ATMOC(HEPHBIN BUXPh C TAKMMHU
CBOWCTBAMH OKa3aJICs BIIOJHE MPUTOMHBIM JUIS WCIIOJHEHHS POJIM aHajora NpW BBISIBICHUU
CTPYKTYPBI 3JIEKTPOHA.

Jlyig cipaBeUIMBOCTH TaKOW aHAJIOTHH, HY>KHO OBLIO 3HATh, KAKUE MAaTepUAIbHBIE 00BEKThI
UTPAIOT, JUIS JIEKTPOHA, POJb aTMochepHoit cpeabl. OYeBHIHO, YTO 3T OOBEKTHI TOKHBI OBITh
HAMHOTO MeEJbY€ DJJIGKTPOHOB. TakuMu OOBEKTaMH MOIJIM OBITH JJIEMEHTHl 3(dupa,
CYIIIECTBOBaHME KOTOPBIX OBUIO JI0Ka3aHO B 3kcrepuMenTe Pu3o. A Tak Kak B IKCIEPUMEHTaX



Ha YCKOPUTESIX HE YNalIOCh OOHAPYXUTh OOBEKTHI C MaccaMH, MEHBIIMMH JJIEKTPOHA, TO, B
3aj1aue BBISIBJICHUS CTPYKTYPBI AJIEKTPOHA, 3(hUp BBIIIEN Ha MIEPBYIO POJIb.

Tak Obula ycTaHOBJIEHA MPABOMOYHOCTH AHAJIOTUM MEXIY CTPYKTYpOH aTMOC(hEpHOro
cMep4Ya U CTPYKTYpO# 3iekTpoHa. CoriiacHO 3TOM aHaJIOTHH, dJIEKTPOH COCTOMT U3 OTPOMHOIO
MHO>KECTBa 3JIEMEHTOB d(upa u 001agaeT cMepUueno00oHol Gpopmoii (puc.S).

.

Teopuss HenuHEWHBIX KojeOaHW OOHapyX uia. dYTO (OTOH SIBISETCS  AJIEKTPOH-
aHTHINeKTpoHHbIM unoneM [10]. brnaromapst 3ToMy, yaanoch HMOHSTh, YTO HEUTPOH SIBISIETCS
AIIEMEHTAPHBIM O0BEKTOM MHKPOMHpPA, a MPOTOH — COCTABHBIM, HEHTPOH-aHTHAJICKTPOHHBIM
00beKTOM. HEHWTpOH, KaK M 3JIEKTPOH, OKa3alcs CMEPYEIOA00HBIM, COCTOSIIIUM M3 OTPOMHOTO
MHO>KECTBa 3JIeMeHTOB 3¢upa (puc.6).

5 A

Puc.6. Cxema HEeHTpOHA U IPOTOHA
.

[Tocne monyueHus 3Toil MHPopMauu o0 yCTPOMCTBE 3JIEKTPOHA, HEUTPOHA U IPOTOHA
noTpedoBaIoCch yOeIuThcs B €€ UCTUHHOCTU. DTO yIAJlOCh CIeNaTh, BBISBUB, C IOMOIIBIO ATON
uH(pOopMalnu, CBeIEHUs, HeIOCTyHbIe kBaHTOBOM Teopuu u CTO.

.

Bo-niepBbix, ynaizoch OOHapyXUThb MEXaHU3M HCKPUBJIEHHMSI TPACKTOPUU DSJIEKTPOHA,

JBIKYIIETOCS TMONEPEK JIMHUAM BHELTHETO MAarHUTHOTO T0JIA, B dKcniepuMeHTe JIopeHna.
.

Bo-BTOpBIX, yAa10ch 10CTHYb HE(HPOPMAIBHOTO MOHUMAHUS IPUYUHBI YBEITMUEHHS MAcChI
AJIEKTPOHA U HYKJIOHA IPH YBEIWYEHHHM HX CKOpOcTH. DU3MKE XOpOLIO M3BECTHO, UTO, MPHU
JBIDKEHUM OOBEKTa B Ta30MOJO0HOM cpele, IUIOTHOCTh BCTPEYHOI'O IOTOKAa 3TOH Cpejibl
YBEJIMYUBAETCSI C POCTOM CKOpPOCTH OOBEKTa. A Tak Kak Macca CMEepuernojoOHOro oObeKTa
3aBHCUT OT IUIOTHOCTH CpeJibl, TPOKAauMBAeMOW 4epe3 3TOT OOBEKT, TO Macca 3TOro oOBbEeKTa
YBEJIMYUBAETCS C POCTOM €0 CKOPOCTH.

.

B-TpeTbux, Bce cnupanbHble U IpsMas 3PUPHBIE CTPYU 3JIEKTPOHA OTKPBHITHI BHEUIHEMY
apupy (puc.5). BHemHemy 3(upy OTKPBITHI TOJNBKO BHELIHHE >(QHUpHBIE CTPYH HEHTpOHa,
BHYTpEHHHUE e ero >(QHUpHble CTPyH OT BHEIIHEro >(QHpa H30JIMPOBAHBI €r0 BHEIITHUMHU
cTpysiMu. [I03TOMy 4yBCTBHUTENBHOCTH 3JIEKTPOHA M HYKJIOHA, [0 OTHOLIEHUIO K M3MEHEHHIO
IUIOTHOCTH BHEIIHEro 3¢upa, OTINYAIOTCS Ha MOPSAKU APYT OT APYyra, U MO3TOMY BO3HHMKAIOT
«HETIPUWJINYHBIE JUCTPONOPIIMI IPUPAIIEHUNH MAcC 3JIEKTPOHA U HYKJIOHOB.

W13 storo daxta cinenyer, 4To COOTHOIIEHUE (*), OJJMHAKOBOE KakK JUIs 3JIEKTPOHA, TaK U JUIS
HYKJIOHA, omrbo4Ho. CiietoBaTeIbHO, OMTMOOYHBI U ucxoaHble cooTHOmeHus: CTO.

.

B wurtore, B naBHeM crope IpaBbl OKa3alUCh BCE K€ «IparMaTHUKW». CUUTABIIME, YTO Te
O0BEKTBI, KOTOpPHIE «POMAHTHUKW» CUMTAIM IEPEHOCUMKAMH B3aUMOJCHCTBUN (MIOOHBI,
IIUOHBL,...) HA CaMOM J€Jie SBISIOTCS «BO30YKIAEHHBIMU», T.€. YCKOPEHHBIMU 3JIEKTPOHAMHU U
HYKJIOHaMHU. J[€MICTBUTEIILHO, HEJIETIO CUUTATh, YTO HETOABUKHBIN U JBUKYIIUNCS JIEKTPOHBI
CyOCTaHIIMOHAIBHO OTIMYAKOTCS APYr OT Apyra TOJbKO M3-3a TOTO, YTO OAMH HEMOJBUXEH, a
JIpYrof Iepemelaercs, Tak )K€, KaKk HEJIENO CYUTaTh, YTO HENOJBMKHOCTb 4YEJIOBEKAa U €ro
NEPEMELICHNE ABJIAIOTCS PU3HAKAMY NTPUHAJICKHOCTH €r0 K Pa3HBIM YEJIOBEYECKUM pacaM.



DTO jomMH M3 MPH3HAKOB TOro, 4ro «Benwkoe oO0beIUHEHHE» Pa3HBIX B3aMMOJCHCTBUIA
BCETO JIUILb TeOpeTudecKas puzndeckas GuKIus.

X11.2.4.3.2. BzaumopeiicrBus
MeKIy MaTepUaJbHBIMU 00beKTaMM

Hama Bcenennas 3amojHEHa «BEIIECTBOM»® U «IIOJIEM» - MEPEHOCYMKOM B3aUMOJICHCTBUI
MeX1y 00beKTaMH BellecTBa. M BelecTBo, U noje MaTepraibHbI.

CoBpeMeHHas (hU3MKa CUMUTAET, YTO BEUIECTBOM SBIISIOTCS 3JCKTPOHBI M HYKIJIOHBI, U BCE
COCTOSIIIIME M3 HUX MaTepHualibHble O0BEKThl. DTa MHOpMaIus MoixydyeHa Ojarogapsi IpeBHeE
uaee arommusMma. M3 riyOuMHBI BEKOB 10 HAac JONUIM CBEACHHUS O THIOTe3e OecrpeneiabHOR
nenumoct  marepur. CoBpemMeHHas (¢u3MKa OSTy THUIOTE3y OTBepriia, 3aMeHUB €€
MIPOTUBOIIOJI0KHOM THUIIOTE30M CYIIECTBOBAaHUSA HEIEIMMBIX KBAHTOB 3Hepruu. M3-3a 3Toro,
bu3KuKKM He cyMenu BeIpaboTaTh HICTUHHOE MIPOJOIKEHHE CBOUX MPECTABICHUN O BEIIECTBE U O
B3aUMOJICHCTBUAX MEXIY €ro »JieMeHTaMH. Bo BTOpOil TOJOBHMHE NPONIUIOrO BeKa OBLIO
MOJIyYEHO IKCIEPUMEHTAIBHOE 10Ka3aTeIbLCTBO OTCYTCTBUS B MaTepUATbHOM Mupe HeAeTUMBIX
kBaHTOB dHepruu [8]. ®Pusmka okaszajgach HecnocoOHa, JO CHX IOp, HIpPU3HATH CBOE
TEOPETUYECKOE MOpPAKEHHE B IMPEACTaBICHHUSIX O CTPYKType MaTepUd W B3aUMOACHCTBHSIX
MEXY €€ DIIEMEHTAMU.

Teopusi HeMWHEHHBIX KONEOAHWN — TEOpUs JUHAMHYECKOTO MOJEIMPOBAHUS PpPealbHbBIX
SIBJICHU, «B35SB HAa BOOPYKEHHE» HACI0 OecnpeleNbHOU NENIMMOCTH MAaTepUH, SBISIFOIIYIOCS
€CTECTBEHHBIM O0OOIICHHEM Ype3BbIYAITHO TJIOJOTBOPHOM M€ aTOMU3Ma, OOHApYXKHIIA, YTO
MaTepHsi COCTOUT M3 OCCKOHEYHOI0 MHOXKECTBA pasHbIX ypoBHeH opranmsanuu Ly, k=0,1,2,...
(cmotpwu Bbiie). [Ipr 3TOM 0Ka3ai0Cch, 4TO JIEMEHTapHbIe 00BEKTHI ypoBHEH Ly, k=1,2,..., T.e.
ypoBHE 2¢upa u Bce 6oiiee u 0osiee MEIKUX 0O0BEKTOB IJIOTHO 3aIOHSIOT BCIO Beenennyto, He
ocTaBisisl B HeMl mycTtoro mnpocTtpaHcTBa. ClieoBaTeNbHO, MPOCTPAHCTBO BO BceenenHoi
MaTepHabHO.

DneMeHTapHble 00BEKThI KaXKI0r0 ypoBHs Ly, k=1,2,...00/1a1a10T CTIOCOOHOCTSIMU K TEM K
YEThIPEM B3aMMOJCHCTBHAM, YTO M JJIEKTPOH C HEUTPOHOM. Bmecre ¢ 3araakod HpupoJbl
MaTepuu, B e€ OecrpeenbHbIe TTyOUHBI YXOAUT U 3arajika MpUpoAbl B3aUMOICHCTBUN.

UM kak ke Ha 3TOM (GoHE CMOTpHUTCA mpodieMa «Benmnkoro o0bennHEHH», ONpeeIeHHas
TOJIbKO Ha ypoBHE Lo?

XI11.3. BAKJIIOYEHHUE

B MutepHeTe nosBUiIoch cOOOIIEHHE, YTO eUI€ B IPOILIOM BEKE OBbLIIM CO3/1aHbl YCTPOHCTBA,
coJiepKallie CHUCTEeMbl MarHuTOB, BpallleHHs KOTOPBIX HPUBOIWIM K BBIPAOOTKE SHEPTHH
(®omun, Pomun, IN'ogun, Cépm,...). DTH ycTpolCTBa HE MOJYUWIM MPU3HAHUS TaK XKe, Kak U
EmDrive, n3-3a HeOCTaTOYHOH KBATM(PHUKAMH MUPOBOTO (PU3MIECKOTO HAYYHOTO COOOIIECTBA.
OU3MKH, TPU OIIEHKE 3TUX YCTPONUCTB UCXOIMIN U3 OIINOOYHOTO MPEACTAaBIECHUS 00 OTCYTCTBUU
B MaTepHagbHOM Mupe 3¢upa 1 HeJJOOIIEHUBAIN POJIb MarHeTH3Ma B yCTPOHCTBE MaTepHUH.

Teopuss HenMHEMHBIX KoJIeOaHWHM YCTAHOBHJIA, YTO BpallarolIMecs CHCTEMbl MarHUTOB
CO3/IaI0T CMEpPYenoj00Hble MarHUTHBIE BUXPH, CIOCOOHBIE CO3/1aBaTh 3(UpPHbIE PEaKTUBHBIC
ctpyun. Ucnbiranus yerpoiicts Cépia (1946) mokaszanu, 4To CKOPOCTh BPAIICHHS YBEIUYHNBAIACh
U cTaOWiIM3MpoBajiach Ha BBICOKOM YPOBHE, MPHU 3TOM, MOTPEOHOCTh BO BHEIIHEM MUTaHUU
yCTpoicTBa Mcye3ana, MOUIHOCTh 3(GUPHON CTPyH MO3BOJIAJA YCTPOWCTBY MOJHUMATHCS B
BO3JyX U JJaXK€ yJIETaTh.



