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IX. PROBLEMS
"CLASSIC"
AND "NEW" PHYSICS

Leonov N.N.

Abstract

Failures in solving a number of physical problems associated with the structure of the microworld began due to
two fundamental mistakes made in the old "classical" physics, when interpreting the results of the experiments of
Oersted (1821) and Fizeau (1851). Because of them, it was not possible to develop a detailed understanding of the
true structure of the atom; this was due to the inability of physicists to eliminate the indicated fundamental errors.
Blaming the “classical” Newtonian methods for this failure, physicists proceeded to build a “new” physics -
quantum theory and theories of relativity. Without realizing this, they brought into the "new" physics old
fundamental errors that entered the paradigms of the "new" physics and made them inadequate. This is illustrated
with specific examples.
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IX.1. Introduction

"New" physics "- quantum theory, special theory of relativity - SRT, general theory of
relativity - GRT. Some unsolved problems of the "new" physics, which were solved by the
theory of nonlinear oscillations - TNK using the "classical" Newtonian methods, are described in
[1].

At first glance, the inability of the "new" physics to obtain solutions to these problems by its
own methods indicates the insufficient professionalism of those who deal with these problems in
the "new" physics. However, having familiarized yourself with the general situation in physics,
you begin to understand that everything is somewhat more complicated.

First of all, it turns out that not only in the “new”, but also in “classical” physics, failures are
explained by the unsatisfactory ability to speak with Nature in its language. One of the founders
of TNK - academician L.I.Mandelstam called it the ability to “translate physics into
mathematics” [2]. Now it is called the ability to construct adequate mathematical models that
correctly reflect the properties of the objects under study.

In connection with the existing inability to speak with Nature in its language, Mandelstam, in
order to prevent scientific failures, considered it necessary to introduce training courses on the
construction of adequate mathematical models in educational institutions of the corresponding
level. But he was not heard. Then Mandelstam and Andronov began building a precedent
system for teaching adequate mathematical modeling within the framework of TNC, in the form
of a system of simple, but fundamental, specific examples. The construction of this precedent
system of teaching the construction of adequate mathematical models and the education of
scientific physical intuition was successfully continued by their students and followers. As a
result of such upbringing of physical intuition, TNK managed to get solutions to unsolved
physical problems that did not succumb to the "new" physics for a long time [1].

By the way, the magnificent A.Christie managed to fill the vague term “intuition” with clear,
to direct clarity, meaningfulness: “Intuition is like the habit of reading words without adding
them into letters. The child does not know how - he has too little experience. But an adult
recognizes the word at first sight, because he has seen it hundreds of times. "
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The analysis of the general physical situation showed that all the troubles, all the failures of
theoretical physics arose even before the appearance of the "new" physics. The reason for this
turned out to be an unsatisfactory level of physical intuition.

IX.2. How did it begin
the last troubles in physics



The most notable mistakes and troubles occurred in the "new" physics [1]. True, the reasons
for this appeared in the old "classical" physics, when the "new" physics had not yet appeared.
However, this does not in any way justify the "new" physics.

When 1 got acquainted with the situation in which the quantum theory appeared, I was
amazed that the old, and, perhaps, lost interest in science and life, physical masters did not
understand the reasons for the search for a new theory, claiming that all physics had already been
built and nothing a new one cannot be invented. It was then that all the non-professionalism of
the old "classical" physics manifested itself. After that, it was not surprising that two most
unpleasant errors appeared in the old physics, which in our time have become the causes of
errors and failures in understanding the structure and functioning of objects of the material
World.

These were theoretical mistakes made in the interpretation, when translating from the
language of Nature into human language, the results of the experiments of Oersted and Fizeau.
These errors led to the construction of erroneous in general quantum theory and theories of
relativity.

In the "new" physics, there was neither physical intuition, nor the desire, nor the ability to
correct these mistakes so far - here you have evidence of the unsatisfactory professionalism of
the "new" physicists.

IX.3. The nature of magnetism
As a result of a hasty, erroneous interpretation of the experiment of Oersted (1821), the idea
of the secondary nature of magnetism in comparison with electricity, i.e. about its origin from
the movement of electric charges, and that the functions of magnetic interactions are
simultaneously performed by electrical interactions. Therefore, physicists made a "strong-willed
- strictly not substantiated" decision to refuse to take into account magnetic interactions between
micro-objects in the theory of the microworld.

IX.3.1. Oersted's experiment

Oersted discovered experimentally that the current flowing in a conductor excites around the
conductor a "circular", in physical terminology, magnetic field. Ampere, without further ado,
decided that this magnetic field is excited by the flow of electric charges of current carriers -
electrons. Physicists still consider this Ampere's conclusion to be ingenious [3]

But this conclusion of Ampere, as established by TNK, turned out to be erroneous.
Erroneous, caused by too naive perception of physicists, was the idea that this magnetic field is
"circular". In fact, it turned out to be vortex [4].

Ampere's mistake led to the decision not to take into account the magnetic interactions
between micro-objects in physics - to one of the grossest, most absurd errors that have not yet
been corrected in the theory of the microworld, which turned out to be guilty of many other
errors [1].

Ten years later, an event occurred in physics that led to the proof of the fallacy of Ampere's
conclusion.

IX.3.2. Faraday's experiment

Faraday discovered experimentally (1831) that a vortex magnetic field excites the movement
of electrons in a conductor located in it, i.e. movement of electric charges.

This phenomenon turned out to be related to the Oersted effect - connecting electricity and
magnetism, only the direction of the connection turned out to be opposite to the direction of the
connection discovered by Oersted.

Oddly enough, physicists did not notice this special commonality of the experiments of
Oersted and Faraday. There was no new Ampere who, like the previous Ampere, would have
made, by analogy, a conclusion that electricity comes from magnetism, that it is secondary to



magnetism, and would not recommend refusing to take into account electrical interactions
between micro-objects.

If such a conclusion were made from the results of the Faraday experiment, then it would be
too unprofessional even for acting physicists.

Nevertheless, the discovery of a possible inconsistency of Ampere's conclusion from the
results of Oersted's experiment and the proposed conclusion, by analogy with Ampere's
conclusion from Faraday's experiment, forced TNK to draw attention to the unsolved problem of
the nature of magnetism.

Having found a solution to this problem, TNK discovered that magnetism and electricity
have their own natural roots, that both magnetism and electricity are independent, independent
phenomena that cannot replace each other in scientific theories. At the same time, it turned out
that the electric charges of electrons - current carriers, in both experiments play the role of only a
random companion, and are a simple decoration element that distracts from the creature that is
happening on the "scene of real life". The true "prima" in these physical performances is, not
striving to occupy the most spectacular place on the stage, completely satisfied with his role, his
own magnetism of electrons.

It is interesting that the physicists, acting under the banner of high professionalism, did not
even notice this.

IX.4. Ether
Refusal to take into account the ether, with its resistance to the movement of micro-objects,
is the second gross mistake that caused many failures in the "new" and "classical" physics.
There were two experimental attempts to find out whether there is ether in Nature - a material
carrier of light waves. The experiments of Fizeau (1850) and Michelson (1881) were aimed at
this. These experiments are believed to have shown negative results. And what is it really?

IX.4.1. Fizeau's experiment
In Fizeau's experiment (Fig.1), light from one source was split into two streams, which were
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Fig.1

passed through the water in parallel tubes, and, having passed the same distance, were again
aligned, creating an interference pattern [5].

With immobile water, the ether in the tubes was also immobile, therefore the densities of the
opposite, for light, streams of water and ether, in different tubes were the same. Therefore, the
speed of light, relative to the tubes, in different tubes had the same magnitude.

With immobile water, the ether in the tubes was also immobile, therefore the densities of the
opposite, for light, streams of water and ether, in different tubes were the same. Therefore, the
speed of light, relative to the tubes, in different tubes had the same magnitude.



With flowing water, the directions of propagation of light and flow of water in tube No.1
were the same, and in tube No.2 - opposite. And since the ether is a material carrier of light
waves, it was carried away by the flowing water, then in tube No.1 the light accelerated, and in
tube No.2 it slowed down. Because of this, the interference pattern experienced a shift
depending on the speed of the water flow.

Physicists, for some unknown reason, tried to disavow this result, but TNK found the
reasons why these attempts were unsuccessful [4].

IX.4.2. Michelson's experiment

After 30 years, the first Michelson experiment took place. Its result was negative - it was
not possible to record the expected shift of the interference pattern, despite a number of
repetitions of the experiment with more and more sophisticated instruments,

The main reason for these failures was the low theoretical literacy of physicists who were
concerned with the problem of the existence of the ether.

In connection with the interpretation of Michelson's experiment, a whole bunch of evidence
of the unsatisfactory professionalism of physicists has accumulated.

First, it turned out that physicists have little knowledge of such physical disciplines as
aerodynamics and hydrodynamics. In these disciplines there is such a thing as "wall effect". It
seems indecent to remind physicists of the existence of such an effect. But what if the physicists
themselves did not remember about it when setting up the Michelson experiment, and all the
time they placed these devices near the Earth's surface, where, according to the wall effect, there
are no winds with a constant direction, i.e. there is no directional movement of the ether.

Despite a number of repetitions of this experiment, physicists failed to do what Fizeau
managed to do long before them, with French elegance - to organize two directed streams of
ether, thereby proving its existence.

Secondly, surprisingly enough, physicists, in the a priori elaboration of this experiment,
assumed that the ether, which is the material carrier of light waves, does not interact with matter.
At the same time, they again forgot their own definition of the wave not as a special material
substance, but only as a “special type of movement of its material carrier”. But every person,
including physics, consists of matter, and every day, without special experiments, he feels on
himself that light interacts with matter. And since a light wave can interact with matter only
through its material carrier, the ether interacts with matter.

Showing, in the situation associated with this experiment, such unprofessionalism, physicists
were not ashamed to characterize it, until now, in all textbooks, as an ideal exemplary
experiment.

IX.5. Consequences of refusal
in "classical" physics
from taking into account ether and magnetic interactions
between micro-objects in the theory of the microworld

In real Nature, all processes are dissipative - all material objects experience various
resistances to their movement, causing energy losses in the movement of objects. One of the
reasons for such losses is the ether resistance to the movement of micro-objects. Refusal to take
into account the ether in the theory of the microworld leads to the fact that theories of the
microworld, which do not take into account the ether. become conservative, i.e. approximate,

incapable of studying the behavior of objects of the microworld.
The structure and functioning of material objects is regulated by four types of interactions,
one of which is magnetic interaction. It is as universal as gravitational, since all material objects,



without exception, have masses and their own magnetic fields. Refusal to take into account
magnetic interactions makes it impossible to achieve an understanding of the true structure of
material objects.

Due to the refusal to take into account the ether and magnetic interactions, a complete
solution to the problem of atomism did not take place. This problem was only partially solved -
the composition of unexcited atoms and their elements - atomic nuclei and the "electron shell"
was revealed, but a clear detailed understanding of the structure of the nucleus and its influence
but the shape of the "electron shell" was not achieved. A detailed, complete understanding of the
bonds between the atoms of chemical elements has not been achieved. The understanding of the
structure of the photon, the structure of the excitation of the atom and the form of its stable
existence was not achieved. The existence of two types of electromagnetic radiation of atoms -
wave and photon - has not been established. The true mechanism of the formation of the
frequency spectrum of the wave atomic electromagnetic radiation has not been identified,....

The inability of physicists to eliminate any of the above errors led to the emergence of a
"new" physics - quantum theory and theories of relativity and to the emergence of new, no less
unpleasant errors and not only theoretical, but also very serious experimental failures.

IX.6. Quantum theory

The most unpleasant quantum failures are more than half a century widely publicized, but
fruitless experimental attempts to solve "neutrino" and "thermonuclear" problems [6].

Erroneous ideas about the existence of "neutrinos" were caused by an incorrect interpretation
of the reaction of conversion of a neutron into a proton, which consists in the assumption that the
proton is a product of the spontaneous decay of a free neutron. With this interpretation, the
tracks of the proton and the electron observed as a result of the reaction indicated an imbalance
in the energy balance. To restore the balance of energies, the "neutrino" was invented.

TNK has discovered the true procedure for the transformation of a neutron into a proton. It
turned out that the proton is a composite, neutron-antielectronic micro-object resulting from
neutron-photon fusion, which consists in the collision of a photon - an electron-antielectron
dipole, with a neutron, followed by the decay of a photon into a free electron and an antielectron
and the fusion of an antielectron with a neutron. When colliding with a neuron, the dipole
transmitted its impulse to it. And since, in the collision of a photon with a neutron, the angle ¢
between the vector of the neutron magnetic moment pun and the dipole axis could take on
different arbitrary values, this influenced the nature of the observed system of electron and
proton tracks, creating the appearance of a violation of the energy balance that does not take
place in reality. No attraction of the mystical "neutrino" is required here.

This clearly shows that mistakes do not like to walk alone.

As for the "thermonuclear" problem, TNK has discovered the reasons for half a century of
failures in attempts to build power reactors on light nuclei.

Due to the refusal to take into account the magnetic interactions between micro-objects, the
fusion reactions leading to the release of energy, occurring, according to quantum physicists, on
the Sun and in the "hydrogen" bomb [7], turned out to be unrealizable. To implement these
reactions, it is necessary that the nuclei of deuterium and trititum come closer to the distances of
nuclear fusion reactions less than 10~ *m. But calculations showed that the nuclei of deuterium
and tritium, due to their diamagnetism, are destroyed, not even getting close to 10 *m.

And since experimental reactors are designed on the basis of these ideas about the reactions
of the release of "thermonuclear" energy, then all the continuation of such work on the creation
of power reactors is meaningless.



TNK discovered that the construction of power reactors on light nuclei is possible only with
the implementation of "cold" nuclear fusion. In [6], it is described what, in fact, “cold” fusion,
how it works, that the decay energy of light nuclei is released only during the fusion of unstable,
instantly decaying 5Li and 8Be nuclei, and what technologies can these reactors use.

IX.6.7. Theories of relativity
The theories of relativity SRT and GRT are so "beautiful" that physicists hardly understand
them. Let us show that this is not an unfounded statement.

IX.7.1. Special theory of relativity
The SRT paradigm consists of two provisions [6]:
1. In all inertial systems, the same laws of Nature are true.
2. The speed of light does not depend on the movement of either the light source or the
"observer" - the light receiver.

There are no questions about the first provision of the SRT paradigm. The second position
can be treated in two ways - as an element of the scientific type or as religious canons. But since
SRT is considered a scientific physical theory, then we will treat SRT the way it positions itself.
Accordingly, we will ask the accumulated questions based on scientific interests.

First of all, let us agree to ask questions in the TNK style. This means that you first need to
clarify what “light” is, in order to avoid ambiguity in trying to reach an understanding of the
answers. As you know, light is a specific form of electromagnetic radiation. The main
electromagnetic emitters are atoms and their elements, which have electric charges and their own
magnetic fields.

TNK established [8],

- that electromagnetic radiation of atoms is wave and photon,

- that the material carrier of light, and in general electromagnetic waves, is
ether,

- that one of the types of photons is an electron-anti-electron dipole,

- that the electron and antielectron are composed of huge sets of ether elements
and have etheric tornado-like structures,

- that wave and photon radiation can exist and propagate only in

the etheric environment,

- that the speed of propagation of light waves depends on the density of the ether on their way,
- that the steady-state velocity of the electron-antielectron dipole depends on

resistance, i.e. from density, ether.

This is the role that ether plays in the structure of the material World.

So, the first statement of the SRT paradigm is beyond doubt. The statement that the speed of
light does not depend on the movement of the emitter is also true, since the speed of movement
of light waves and photons is not constant - it depends only on the density of the ether on the
path of light.

The assertion that the speed of light does not depend on the movement of the "observer"
turned out to be erroneous, since it was made on the assumption that there was no ether.

Einstein, trying to save SRT, which does not take into account the ether, first referred to
Michelson's experiment, and then, let's not guess why, began to assert that the resistance of the
ether to the movement of the Earth would affect the nature of its motion, but observations do not
reveal this [9]. At the same time, he could not give any quantitative assessments confirming his
correctness and could only rely on his own authority.



If what has been said seems unconvincing, let's go from the other side. One of the most
famous in SRT is the relation (1). But TNK found [8] that the relation SRT - (1) is wrong. SRT
believes that this ratio is valid for all micro-objects, including protons and electrons. But

m(v)y=m(0)(1-v*¢ 3. (1)

experiments on accelerators showed that, in the same ranges of acceleration rates, the masses of
electrons increased by three orders of magnitude, while the masses of protons increased by only
one and a half times! In addition, measurements of the masses of micro-objects on mass
spectrometers and on mass-spectrographs found that the increments of the masses of micro-
objects depend not only on the velocity, but also on the angle between the velocity vector and the
vector of the magnetic moment of the micro-object, and not only quantitatively, but can even
change increment sign.

And since the "culprit" of this surprise is again the ether, SRT will have to go under
Chopin's funeral march.

IX.7.2. General theory of relativity

What can be expected from GRT, if even a simpler SRT turned out to be unviable?

Of all the problems of general relativity, let us consider the problem of identifying the
characteristics of a "black hole". According to Kolder's Encyclopedia, an object of mass M and
radius r surrounded by a surface with the property of a unidirectional membrane is called a
“black hole”: matter and radiation freely fall through it into a “black hole”, but nothing can
escape from there. This surface is called the "event horizon".

Based on the formalism of general relativity, K, Schwarzschild found that the density of
matter P in the "black hole" is equal to P=3¢°(32zM>G’) ', where G is the gravitational constant,
M is the mass of the “black hole”, c is the speed of light. According to this ratio, the density of
matter in a "black hole" decreases with an increase in its mass.

This conclusion seems implausible. Let's try to consider this problem using the "classical"
Newtonian methods.

Suppose that an object O, of mass m moves away from an object Oy of radius » and
mass M with an initial velocity ¢, starting from the surface of the object Oy and moving along a
line passing through the center of the object Oy. If we denote by x the distance from the center
of the object Oy to the object O, then the equation of motion of the object O, will be written as
follows:

mx"=—GmMx 2, or s0: x"=—GMx ", 2)

where the prime above x denotes time differentiation.
Equation (2) has a simple solution:

0,5(x")’=GMx "' +0,5¢~GMr . (3)

Suppose that x'=0 at x=r,, where r, is the radius of the event horizon. Then the expression for
the radius of the "event horizon" takes the following form: rgZ(fLB)fl, where B=2GMc ).

This means that any material body, starting at the speed of light ¢, from the surface of an
object of mass M and radius 7, cannot go beyond the sphere of radius r,. If r<2GMc?, then rg 18
finite, and an object of mass M and radius r is a "black hole". If 1>2GMc 2, then rg=00, and this
object is not a “black hole”. Consequently, the relation rg=2GMc_2 is the equation of the
boundary of the region of existence of the "black hole" in the plane Mr,.

In real "black holes" r«ry and the density of matter is characterized by the value
1\/1[(4/3)7rr3 1", which is much higher than the value 3cf’(327rM2 G3)71.



This means that physicists are mistaken, believing that the density of matter in a "black
hole" decreases with an increase in its mass.

Consequently, there are some flaws in the formalism of general relativity. Poor physicists,
how much time and effort they have wasted.
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IX. IPOBJIEMbI
«KJIACCUYECKOM»
" «<HOBOW» ®U3NKU

JleonoB H.H.
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IX.1. Berymiienue
«HoBasi» ¢usmka» - KBaHTOBas TeOpusi, CleluaibHas Teopusi oTHocutenbHocTH — CTO,
obmas teopusi otHocutenbHOCTH — OTO. O HEKOTOPHIX HEPEUICHHBIX MpoOJeMax «HOBOW



(U3KUKH, KOTOpBIE YAAJOCh PEUINTh TEOpUH HenuHeHHbIX kojebanuit — THK ¢ momormrsio
«knaccuueckux» HpI0TOHOBBIX METOI0B, paccka3aHo B [1].

Ha mepBblit B3I, HECIIOCOOHOCTh «HOBOW» (DU3MKM MOJYUYUTH PELICHUS ITUX MPOoOJeM
CBOMMH METOJaMH, TOBOPUT O HEJOCTATOUYHOM NMPO(ECCHOHATIM3ME TeX, KTO B «HOBOW» (pHU3UKE
3aHUMaeTcsl 3TUMH TpoOnemamu. OJHAKO, O3HAKOMHBIIUCH C OOWIeH cuTyanued B (u3MKe,
HaYMHAELIb [IOHUMATh, YTO BCE HECKOJIBLKO CIIOKHEE.

[Ipexye Bcero, BBISICHSETCS, YTO HE TOJIBKO B «HOBOW», HO M B «KJIACCHUYECKOW» (U3HKE
HEyHa4l OOBSCHIIOTCS HEYAOBICTBOPUTEIHHBIM YMEHHEM roBopuTh ¢ [Ipuposoit Ha e€ s3bIke.

Omnn w3 ocHosareneir THK — akagemux JIL.M.ManaensmraM Ha3biBal 3TO YMEHHEM
«mepeBoauTh (GuU3MKy Ha MaremaTuky» [2]. Ceiuac 3TO Ha3bIBAIOT YMEHHEM CTPOUTH
aJiecKBaTHbIE, — BEPHO OTpaXKalollUe HCCIeAyeMble CBOWCTBA H3y4aeMbIX OOBEKTOB,

MaTeMaTHYECKUE MO/IEIIH.

B cBs3u ¢ cyniecTByromuM HeyMeHUEM roBopuTh ¢ lIpuponoii Ha e€ s3pike, ManzenbiTam,
JUIS TIPEOTBPALCHNs] HAYYHBIX MPOBAJIOB, CYMTAT HEOOXOIMMBIM BBEJICHHE KYpPCOB O0y4YEeHUS
MOCTPOCHUIO a/IeKBAaTHBIX MaTEMaTHUYECKHMX Mojeleld B 00pa3oBaTeNbHBIX 3aBEICHHIX
cooTBercTBytomiero ypous. Ho on nHe Obut ycneiman. Torma MannpensmramM U AHIPOHOB
HaYald TIOCTPOCHUE NPEHEeNEeHTHON CHUCTeMBbl OOYYeHHUS aJeKBaTHOMY MaTeMaTHYECKOMY
MozenupoBanuio B pamkax THK, B Buae cucreMbl NpoCThIX, HO IPUHIUIHATBHBIX, KOHKPETHBIX
npuMepoB. [locTpoeHne 3TOW TpENEeNeHTHOW CHCTEMBbl OOYYEeHHs TOCTPOCHHUS aIeKBAaTHBIX
MaTEeMaTHYECKUX MOJeJIeH W BOCHHUTAHUSA HAyYHOW (PU3NYECKOW WHTYULMHU, YCIICUIHO
MPOJOIDKWIIM UX YYCHUKH W TOCieqoBarend. B pe3ynpTaTe Takoro BOCHUTAHHS (U3NYECKON
untynuuy, THK ynamock moiayduTs pemieHusl HepelleHHbIX (pu3nyeckux mnpobdisiem, J0Jiro He
MOIIABABIINXCS «HOBOM» ¢usuke [1].

KcraTtn, HanmoaHUTH pacIIbIBUATHI TEPMUH «MHTYUIHS» YETKOH, 10 MPSIMON HATJISIHOCTH,
COJZIEPKaTeNIbHOCTBIO, ynanock BeiaukojenHod A.Kpuctu: «MHTynuus — 3TO Kak NpHUBBIYKA
YUTATh CIOBA, HE CKJIAABIBAs UX MO OyKOBKaM. /IUTsS 3TOro He yMeeT — y HEro CIUIIKOM Majo
onbiTa. HO B3pOCIbIi UeI0BEK y3HAET CJIOBO C MEPBOrO B3IJIsLAA, OTOMY YTO BHJAET €ro COTHU
pas».

.

Ananu3 oOuieil pu3ndeckor CUTyalnu MoKasaj, 4To Bce Oe/bl, Bce HEeylaul TeOPETUUECKOM
(U3UKK 3apOJMIINCh elle /IO TOSIBICHUS «HOBOW» ¢u3uku. [lpuumHON dTOro OKazaics
HEYJIOBJIIETBOPUTEIBHBIN YPOBEHb (DU3MUECKON HHTYHIINH.

IX.2. C gyero Hayajauce
NOCJICIHAE HeNPUSITHOCTH B (pU3HNKe

Cawmble 3aMeTHbBIE OMMOKN M HEMPUATHOCTH B (PU3MKE MPOU3ONILIA B «HOBO» (usuke [1].
[IpaBaa, MPUYUHBI ATOTO MOSBUIHNCH B CTAPOH «KIIACCHYECKOI» (hr3mKe, KOTaa «HOBas» (pU3NKa
ere He nosBmiIack. OHAKO, «HOBYIO» (DPM3UKY 3TO, HA B KOCH Mepe, HE ONPaBbIBACT.

Korma s 3nakomumiics ¢ curyanueil, B KOTOPOW MOSIBUJIAch KBAaHTOBas TEOPHs, TO OBLI
MOpa)KeH TeM, YTO CTapble, U, MoKy, MOTEPSIBIINE HHTEPEC K HayKe M K KU3HU (Pu3nueckue
MOTpbI, HE TIOHMMajll MPUYUH TOWCKOB HOBOW TEOpPWH, yTBEpXKJaas, 4To BCS (U3HKaA YyKe
IIOCTPOEHa M HUYEro HOBOro u3o0pectw He yaacrtcs. BoT Torma u mposBHICS BecCh
HernpodeccuoHaInu3M cTapoil «xiaccuueckoi» (usuxu. Ilocie 3Toro crano HEyAMBUTEIBHBIM
MOSBICHHE B CTapoil (u3uke IBYX HENPUATHEHIIMX OIIMOOK, CTaBHIMX B HAlle BpeMs
IpUYMHAMHU OMIMOOK M HEylad B MOHMMAHHM YCTPOMCTBAa M (PYHKIIMOHUPOBAHUS OOBEKTOB
MarepuaibHOro Mupa.

D10 OBLTM TEOPETHYECKHE OMIMOKH, JOMYIICHHBIC NMPH HHTEPIPETALH, TPU NEPEBOJE C
s3pika [Ipuponbl HA YenoBeUeCKHil SI3bIK, PE3yJIbTAaTOB AKCIEPUMEHTOB Opcrena u Puzo. Itu
OIIMOKKA TPHUBENIM K TOCTPOCHHUIO OIIMOOYHBIX B IIE€JIOM KBAaHTOBOW TEOPUU M TEOPHUM
OTHOCHUTEIBHOCTH.



B «HOBOI» Qu3MKe HE XBaTWIO HU (PU3MYECKON WHTYHIIMU, HU JKEJAHWsI, HU YMEHHS ITH
OomMOKM [0 CUX TMOp MCIpaBUTh — BOT BaM M cBuaeTenbCTBa HEYAOBJIETBOPUTEIHHOIO
npodeccuoHanu3Ma «HOBBIX» (PU3HKOB.

IX.3. llpupona marneTusma
B pesynerare mocmemrHo#, ommOOYHONW HMHTepHpeTanuu dKkcrepuMenta Dpcrena (1821r)
MOSIBUJIOCH TIPEJICTABICHNE O BTOPHYHOCTH MarHeTU3Ma, 10 CPAaBHEHUIO C 3JIEKTPUYECTBOM, T.€.
0 ero TPOWUCXOXKICHHH OT JBIKCHHS DJICKTPHUCCKUX 3apsAioB, U O TOM, 4YTO (QYHKIUH
MarHUTHBIX B3aMMOJICHCTBHI OJHOBPEMEHHO WCIIOJIHSIOT JJIEKTPUYECKHE B3aMMOJICHCTBHS.
[TosTomy ¢u3uKamMu OBLIO MPUHSTO «BOJEBOE - CTPOTO HE 0OOCHOBAHHOE) pelIeHHe 00 OTKaze
OT y4eTa MarHUTHBIX B3aUMOJCHUCTBUI MEXy MUKPOOOBEKTaMH B TECOPHH MHUKPOMHUPA.

IX.3.1. DxcnepumenT Jpcrena

DpcTell IKCIePUMEHTAILHO OTKPBLI, YTO TOK, TEKYIIHH B MIPOBOJIHUKE, BO30YXKIaeT BOKPYT
MPOBOJHHUKA «KPYroBOe», MO (U3MUECKON TEPMHUHOJIOTHM, MAarHUTHOE T1oje. AMIep, He
MYJIPCTBYSI HAIIPACHO, PEIIHII, YTO 3TO MAarHUTHOE IT0JIC BO30YKIAACTCS MMOTOKOM DJICKTPUICCKHIX
3aps/I0B HOCUTENEH TOKa — 3JEeKTPOHOB. DHU3MKHM JO CHUX MOP CUUTAIOT STOT BHIBOA Amrepa
TeHHATBHBIM [3]

. Ho stor BBIBOI Ammnepa, kak ycranoBwia THK, oxazancs ommOouHbM. OUIMOOYHBIM,
BBI3BAHHBIM CIIMITKOM HAaWBHBIM BOCHPHUATHEM (U3UKOB, OKA3aJIOCh W TPEJCTABICHUE O TOM,
YTO 3TO MarHUTHOE ToJIe «KKpyroBoe». Ha camoM jiene, oHO 0Ka3anoch BUXPEBBIM [4].

Ommbka AMIiepa MpuBena K PelIeHUI0 HE YUYUTHIBATh MarHUTHBIEC B3aUMOJICHCTBUS MEXIY
MHUKpPOOOBEKTaMH B (PU3MKE — K OJHOW M3 IrpyOeHINX, HENENeHIuX OmuOoK, 10 CUX MOp He
WCIIPABJIEHHBIX B TEOPUU MHUKPOMHpPA, KOTOpPbIE OKa3aJMCh BHUHOBHBIMH B MHOTUX JPYTHUX
ommOKax [1].

.

Uepes gecarb jeT B (U3MKE MPOU3OIUIO COOBITHE, KOTOPOE MPHUBEIO K JIOKA3aTEIbCTBY

ommO0YHOCTH BBIBOZIA AMTIEpa.

IX.3.2. DOxcnnepumenTt Papajes

Dapajeit sxciepuMeHTaTbHO OTKPBUT (183 1r), 4TO BUXpEeBOE MarHUTHOE TOJIe BO30YKIAeT B
HaxXoJSIIeMCsT B HEM TIPOBOJIHUKE JIBYKEHHE DJIEKTPOHOB, T.C. JBW)KCHHE OSJIEKTPHUUECKUX
3aps0B.

OTO SIBICHHE 0KA3aJI0Ch POJICTBEHHBIM 3((eKTy DpcTesia - CBSI3bIBAIOLINM 3JIEKTPHUECTBO U
MarHeTu3M, TOJBKO HAIpaBICHUE CBS3M OKa3aJoCh OOpaTHBIM HAIPaBICHUIO CBS3H,
0OHApYXEHHOU DPCTEIOM.

Kak 310 HM cTpaHHO, HO (U3UKH 3Ty OCOOYI0 OOIIHOCTH 3KCIIEPUMEHTOB OpcTena u
dapanes He 3ameTmiau. He Hamutoch W HOBOTO Amrepa, KOTOPBIH, MOJOOHO MPEIbIIYIIEMY
Awmriepy, caenai Obl, HAPAIIUBAIOIIMICS 110 AaHAJIOTHH, BBIBOA, YTO AJIEKTPUUYECTBO MPOUCXOAUT
OT MarHeTu3Ma, YTO OHO BTOPHUYHO, IO OTHOUICHHIO K MarHeTU3My, U HE MOPEKOMEHI0BAI ObI
OTKA3aThCs OT y4eTa IEKTPUUECKUX B3aUMOJICHCTBHI MEX Ty MUKPOOOBEKTAMHU.

.

Ecnu 6bl mogoOHBIN BBIBOA U3 pe3yinbTaToB 3kcrepuMeHTa dapanest Obll cAenaH, TO 3TO
OBLIO OBI CITUIIIKOM HEMpo(heCCHOHATBHO JaKe /s ICUCTBYIOMINX (PU3UKOB.

Tem He MeHee, oOHapyKeHHE BO3MOXKHOW NPOTHBOPEYMBOCTU BBIBOJA AwMrepa u3
pe3yJIbTaTOB 3KCHEPUMEHTa DpcTela U MPEeANoaraeMoro BbIBOJAA, 110 aHAJIOIMM C BBIBOJOM
Awmmnepa, u3 skcriepumenta ®Dapazes, 3acraBmio THK oOparuTs BHUMaHuWE Ha HEPEHIEHHOCTh
POOIIEMBI IPUPO/IBI MATHETH3MA.

Haiigs pemienne stoii mpo6nemsr, THK oOHapykuia, 4TO MarHeTu3M M 3JIEKTPUUYECTBO
UMEIOT CBOM COOCTBEHHBIE MPHUPOJHBIE KOPHHM, YTO M MArHeTU3M, M 3JIEKTPUUYECTBO
MPEJICTABISIIOT COO0M CaMOCTOSTENbHBIE, HE3aBUCUMBIE JPYT OT Jpyra SIBJICHHs, HE CIIOCOOHBIC
3aMEHUTH JPYT Apyra B Hay4YHBIX Teopusx. [Ipu 3ToM, 0Ka3anock, 4TO 3IEKTPUUECKHUE 3apsi/Ibl



JIEKTPOHOB — HOCHUTENEH TOKa, B 00OMX 3KCIEPUMEHTaX HUIParoT pPOJib TOJBKO CIIy4aiiHOro
MONYTYHKA, M SBIIIOTCA IPOCTBIM 3JEMEHTOM JEKOpPALMU, OTBJIECKAIOIIUM OT CYILECTBa
MIPOMCXO/ISIEr0 Ha «CLIEHE pealbHOM kU3HM». VICTUHHON K€ «IpUMOI» B 3THX (PU3MUYECKHX
CIEKTAKJISX SIBISIETCSI, HE CTPEMSLIUIICS 3aHATh caMO€ 3PEIMUILHOE MECTO Ha CLIEHE, OJHOCTbHIO
Y/IOBJICTBOPEHHBIN CBOCH POJIbIO, COOCTBECHHBIN MarHETH3M 3JIEKTPOHOB.

WnTepecHo, uto (pu3mMKH, BBICTYMAIOUIME IO/ 3HAMEHEM BBICOKOTO MNpO(EecCHOHATN3MA,
9TOTO AK€ HE 3aMETHIIN.

IX.4. Dpup
Otka3 ot ywera 3Qupa, ¢ €ro COMPOTHUBIECHUEM JBMKCHHIO MHUKPOOOBEKTOB — BTOpas
rpyOeiitnast ommOKa, cTaBilas MPUYMHONW MHOTHX HEyJIad B «HOBOW» W B «KJIACCHUYECKON»
¢usuke. bpimym ABe dKCHIEpUMEHTANILHBIC MONBITKA Y3HATh, CyliecTByeT Ju B [Ipupone apup —
MaTepuaIbHBIA HOCUTENb CBETOBBIX BOJH. Ha 3T0 OblM Harenensl sxkcnepumeHTsl @uzo (1850r)
n Maiikenscona (1881, ). Cumraercs, 4TO 3TH OSKCIEPUMEHTHI IOKA3ajll HETaTHBHEIC
pe3yibTaThl. A 4TO Ha caMoM jene?

IX.4.1. Oxcnepument ®u3o
B sxcnepumente @u3o (puc.l), cBET U3 0IHOTO UCTOYHUKA, pa30UBaiICs Ha JBa MMOTOKA,
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KOTOpBIE MNPONYCKAJIMCh Yepe3 BOJAY B MapajuleNbHBIX TPyOKax, M, HPOHAS OJAMHAKOBBIC
paccTosiHus, BHOBb COBMEILATIHCH, CO3aBasi MHTEP(PEPEHIIMOHHYIO KapTUHY [5].

[Ipn HenoaBuxHON Boje, 3pup B TpyOKax Tak ke ObLI HEMOJBUKEH, MOAITOMY IJIOTHOCTH
BCTPEYHBIX, AJIS1 CBETA, MOTOKOB BOJBI U 3(hUpa, B pa3HbIX TpyOKax ObLIM OJUHAKOBEL [loaTOMY
CKOpPOCTH CBETa, OTHOCUTEJILHO TPYOOK, B pa3HbIX TPyOKax UMeNIN OJUHAKOBYIO BEITUUYHHY.

[Ipu Texymielt Boje, HaNpaBJICHUsT PACTIPOCTPAHEHUS CBETa M TeUEHHUs BOJBI B TpyOke Nel
ObUTM OIMHAKOBBIMH, a B TpyOKe No2 — IMpOTHBOMONIOKHBIMU. A Tak Kak 3(up — MaTepuanbHbINA
HOCHUTEJIb CBETOBBIX BOJIH, YBJIGKAJICS TeKylled Boxoil, To B TpyOke Nel cBer yckopsuics, a
TpyOke Ne2 szamemmsuics. M3-3a 3Toro, mHTepdEepeHIMOHHAs KapTHHA WCIBITHIBAJA CIIBUT,
3aBUCSIILIMN OT CKOPOCTH TE€UEHHUS BOJBI.

.

@uU3NKHK, MO0 HEM3BECTHOW NPHYMHE, MBITAIUCH 3TOT pe3yibTaT Jae3aBynpoBarh, HO THK

0oOHapyXuJia TPUYUHBIL, IO KOTOPBIM 3TH MOTBITKA OKA3aJIMCh HEyIauHbIMU [4].

IX.4.2. JxcnepumenT MaiikenbcoHa
Yepez 30 mer cocrosuics TepBbIM 3KcniepuMeHT Maiikenbcona. Ero pesymbrar ObLT
OTPHUILIATENIFHBIM — OXHJAEMOTO CIBUTa HMHTEP(EPEHIIMOHHONW KapTHUHBI 3a(UKCHpPOBaTH HE
yIIalnoCch, HECMOTPSI Ha sl TIOBTOPEHUH JKCIEpUMEHTa ¢ Bce Oonee M Oojiee COBEPIICHHBIMH
npudopamu,



OCHOBHOW NPUYHMHOW ATHX HEylIad SBHJIAch HU3Kas TEOPETUYECKash TPAMOTHOCTH (DU3HKOB,

KOTOPBIX Kacajach pobiemMa CyIiecTBOBaHus dpupa.
.

B cBs3m ¢ wuwHTepnperanuel dSKcrnepuMeHTa MaiikenbcoHa HaOpalics 1enbliid  OykeT
JI0Ka3aTeIbCTB HEYIOBJIETBOPUTEIHHOTO PO eccroHam3Ma (hPu3nKOB.

Bo-nepBbIX, OKkazanoch, 4To (M3UKM IUIOXO 3HAIOT Takue (U3NYECKHe NUCHUIUIMHBI Kak
a’poAMHAMUKAa W THAPOJMHAMHUKA. B 93TMX JUCHMIUIMHAX €CTh TakKoe IOHATHE, Kak
«TIPUCTEHOYHBIN P dexT». HamoMuHaTh Gu3uKaM 0 CyIIECTBOBAaHHH TaKOTro dPQeKTa Kaxercs
HenpwiMYHbBIM. Ho 4To nmenars, ecnmu camu (U3MKHM O HEM HE BCIIOMHWIJIA TIPH TIOCTaHOBKE
IKCIIepUMeHTa MaiiKkenbCcoHa, U BCcE BpeMs pa3Memlaid 3T MPHOOpHl BOJIM3M MOBEPXHOCTH
3emiH, T/I€, COTJIAaCHO NPUCTCHOYHOMY 3((dEKTy, OTCYTCTBYIOT BETpPbl C TOCTOSIHHBIM
HarpaBJeHUEM, T.€. OTCYTCTBYET HalpaBJIeHHOE JIBIKEHHE ddupa.

HecmoTpss Ha ps MOBTOPOB 3TOr0 IKCHEPUMEHTA, (PU3MKaM HE yJalloch CHAENaTh TO, YTO
3aJ10JIr0 10 HHUX, C (PPaHIy3CKOM 3JIEraHTHOCTBIO YAAJOCh caenarth Pu30 — OpraHu30BaTh JBa
HarpaBJIeHHBIE IOTOKA 3(upa, J0Ka3aB, TEM CAMBIM, €T0 CYIIECTBOBaHHE.

Bo-BTOpBIX, Kak HH yIUBUTEIBHO, HO (U3MKH, TPU ampHOPHOW MPOPadOTKE HSTOTO
AKCTIEPUMEHTA TPEATIONIOKIIN, YTO dPHP, SBISIONINICS MaTepHATLHBIM HOCHUTEIIEM CBETOBBIX
BOJIH, HE B3aMMOJICHCTBYET C BellecTBOM. IIpu 3TOM, OHM OMSTH 3a0bUIH CBOE e COOCTBEHHOE
ONpENIeICHUE BOJIHBI HE Kak O0COOOH MaTepualbHOW CyOCTaHIIMM, a BCEro JHIIb Kak
«CIIEIUAJIBHOTO BUJA JBHKEHHUS €€ MaTepHalbHOrOo HocuTessd». Ho kaxzaplil 4eloBeK, B TOM
yuciae U (U3MKU, COCTOMT U3 BEIIECTBA, U TMOBCEIHEBHO, 0€3 CHEelMabHBIX IKCIEPUMEHTOB,
YyBCTBYET Ha ceOe, 4TO CBET C BEILIECTBOM B3aMMOJEHCTBYET. A Tak Kak CBETOBasi BOJHA MOYKET
B3aMMOJICHCTBOBATL C BEIIECTBOM TOJBKO 4YEpe3 CBOW MaTepHANLHBIM HOCHTENIh, TO 3PHUp C
BEILIECTBOM B3aUMOJIEHCTBYET.

.

[IposiBiss, B cUTyanuu, CBSI3aHHOM C 3THUM JKCIIEPUMEHTOM, TaKOW HENMpO(eCcCHOHAIN3M,
(GU3UKM HE TOCTHIIWINCH XapaKTepU30BaTh €ro, 10 CHX TOp, BO BCEX YUEOHMKax, Kak
uJeanbHbIi 00pa3OBBIA IKCIEPUMEHT.

IX.5. IlocaeacTBus 0TKa3a

B «KJIacCHYecKOoiD> Gpusuke
0T y4eTa 3(¢ypa 1 MATHUTHBIX B3auMO/AelCTBHIA
MeXKITy MUKPOOObeKTAMH B TEOPUM MUKPOMHUPA

B peamphoit [lpupome Bce mpoliecchl JWCCHUIIATUBHBI — BCE MaTepUalbHbIE OOBEKTHI
WCITBITBIBAIOT PA3JMYHBIE COMPOTHUBICHUS CBOEMY JBIKEHHUIO, BBI3BIBAIOIINE TIOTEPU IHEPTUU
IBIDKEHUS 00bekTOB. OMHONW W3 TMPHYMH TaKWX TIOTEph SBISIETCS COMPOTHBICHUE 3(dupa
JBIKEHUIO MUKPOOOBEKTOB. OTKa3 OT ydera 3(hupa B TEOPUM MUKPOMHUpA MPHUBOAHUT K TOMY,
YTO TEOPUM MHUKPOMHpA, HE YYHUTHIBAIOUIMEe d(UpP. CTAHOBATCSA KOHCEPBATUBHBIMH, T.C.
MpUOIMKEHHBIMU, HE CIIOCOOHBIMU K U3YYEHHUIO MOBEACHUS 00BEKTOB MUKPOMUPA

YCTpolcTBO M PYyHKIIMOHUPOBAHUE MATEPHAIBLHBIX O0OBEKTOB PETIIAMEHTUPYETCS YETHIPHMSI
BHJIaMH B3aMMOJIEUCTBHUM, OJHUM M3 KOTOPBIX SIBJISETCS B3auMOeiicTBUE MarHuTHoe. OHO
Takoe K€ YHUBEpcallbHOE, KaK M TPaBUTAIIMOHHOE, TaK KaK BCe MaTepuaibHbIE OOBEKTHI, 0e3
WCKITIOYeHMsI, 00Ja/IatloT MaccaMu U COOCTBEHHBIMH MarHUTHBIMH TofisiMu. OTKa3 oT y4era
MarHUTHBIX B3aUMOJICHCTBUN JUIIAET BO3MOXKHOCTH JIOCTHIKEHHUS TOHWMAaHUSI HCTUHHOTO
YCTPOHCTBA MaTepHAIbHBIX OOHEKTOB.

.

U3-3a oTkaza or ydera 3upa W MarHUTHBIX B3aMMOCHCTBHI HE COCTOSUIOCH IIOJIHOE
perieHue mpoodJeMbl aToMU3Ma. JTa TpodiemMa Oblia perieHa TOJIhKO YaCTUYHO — OBLT BBISBICH
cocTaB HEBO30YKJIEHHBIX aTOMOB M HX DJJEMEHTOB — aTOMHBIX SJIEp U «IJEKTPOHHOU
000JI04YKH», HO HE OBUIO JOCTUTHYTO UYETKOE JIeTalbHOE MOHMMAaHUE CTPYKTYPHI Sipa U €ro



BIUSHUSL HO (HOPMY «3JEKTPOHHOM 000s10ukm». He ObLIO JOCTUTHYTO JI€TAIBHOTO, IMOJHOTO

MOHUMAaHHU CBA3EH MEXy aTOMaMHM XUMHUYECKUX 1eMeHTOB. He Obu10 10CTUTHYTO MOHMMAaHue

CTPYKTYpbl ()OTOHA, CTPYKTyphl BO30YXIeHMS atomMa U (GOpPMBI CTAOMIBHOTO €ro

cyuiecTBoBaHus. He OBLIO yCTaHOBJIEHO CYIIECTBOBaHME JIBYX BHJIOB 3JIEKTPOMAarHUTHOTO

U3TY4YEeHUS aTOMOB — BOJIHOBOTO M (oTOHHOro. He ObuI BBISBIEH HCTHHHBIA MEXaHU3M

(bopMHpOBaHUS YACTOTHOTO CIEKTPa BOTHOBOTO aTOMHOTO 3JIEKTPOMArHUTHOTO U3JIy4eHHUS,. . . .
.

HecmocoOHOCTE (pU3UKOB yCTpaHWTh HU OJHY M3 TEPEUYHCICHHBIX OMIMOOK, MpHBENa K
TIOSIBIICHHUIO «HOBOW» (DM3MKH — KBAHTOBOW TEOPHU U TEOPHI OTHOCHTEIBHOCTH U K TIOSBIICHUIO
HOBBIX, HE MEHEE HEMPHUSITHBIX OMMOOK W HE TOJIHKO TEOPETHUECKHUX, HO U OYEHb CEPhE3HBIX
AKCIIEPUMEHTAIBHBIX TPOBAJIOB.

IX.6. KBantoBasi Teopust

Haunbonee HempusTHbIE KBAaHTOBbIE Heynayun -  Oojiee, YeM IMOJYBEKOBBIE IIHPOKO
pa3pekjIaMHpOBaHHBIE. HO Oe3pe3yibTaTHbIE OSKCIEPUMEHTAIbHbIE TONBITKA  PEIICHUs
KHEUTPUHHOI» U «TepMOsIEPHOI» mpodiieM [6].

.

OmmOouHbIe TPEICTABICHUS O CYLIECTBOBAHWU «HEHUTPHUHO» ObUIM BBI3BAHBI HEBEPHOM
WHTEpIpETAllEl peakiWu MpEeBpalleHUusT HEUTpOHA B MPOTOH, 3aKJIIOYAIOIIEHCS B
MPEIOJIOKEHNH, YTO MPOTOH — MPOJYKT CaMOTPOU3BOJILHOTO pacnaja CBOOOJHOIO HEHTpOHA.
[Ipu Tako¥ MHTEpIIpEeTalMU, TPEKHU IPOTOHA U AJIEKTPOHA, HAOII0JaeMble B PE3YyIbTaTe PEaKIIHH,
TOBOPWJIM O HapylleHMM OanaHca sHepruid. st BoccTaHOBIeHMs OajaHca SHEpruil M ObuI
HNPUIYMaH «HEUTPUHOY.

THK o0Hapyxuia UCTUHHYIO TIPOLEAYPY TpaHcopMaliy HeHTpoHa B poToH. OKa3anoch,
YTO TPOTOH — COCTAaBHOW, HEUTPOH-aHTHAJICKTPOHHBIH MHKPOOOBEKT, MOJNYUYAONIUICS B
pe3yibpTate HEUTPOH-(POTOHHOTO CHHTE3a, 3aKIIOYAIONMIEroCs B CTOJKHOBEHMHM (OTOHA —
AIIEKTPOH-aHTHAJIEKTPOHHOTO IO, C HEWTPOHOM C IOCIEAYIOIIUM pacmagoM (oToHa Ha
CBOOOJHBIC JIIEKTPOH W AHTHRJCKTPOH W CIHSHHS AaHTHUDJICKTpOHa ¢ HeWTpoHoMm. [Ipm
CTOJIKHOBEHUM C HEHPOHOM, IUMOJbL NepeaBall €My CBOHM HMIyIbC. A Tak Kak, MHOpH
CTOJIKHOBEHUH (HOTOHA C HEUTPOHOM, YTOJI () MEKIY BEKTOPOM MarHUTHOTO MOMEHTa HEHTpOoHa
My ¥ OCBIO JMIOJNSI, MOT NMPUHUMATh pPa3Hble TPOW3BOJIBHBIE 3HAYEHHUS, TO 3TO BIMSIIO HA
XapakTep HaONI0IaeMO CHUCTEMBbl TPEKOB DJIEKTPOHA M MPOTOHA, CO37aBas BUAUMOCTD
HapylleHus OanaHca »HEpruif, He HUMEIoIero Mecra B JelcTBuUTeNbHOCTH. Hukakoro
MPUBJICUYCHHUS] MUCTUYECKOTO «HEUTPHUHOY 3/1€Ch HE TpedyeTcs.

OTO ¢ 0YEeBUHOMN HATTISAHOCTBIO IOKA3BIBACT, YTO OIIMOKH B OJTMHOYKY XOJUTH HE JIFOOST.

.

Uro kacaercsa «repmosiepHoin» npodsemsl, T0 THK obnapyxuia npuduHbl MOTYBEKOBBIX
HEyJla4 B MMOMNBITKAX MOCTPOCHHS SHEPTETUUECKUX PEAKTOPOB Ha JIETKUX AIpaXx.

M3-3a oTKa3za OT ydera MarHUTHBIX B3aMMOACHCTBUN MEXIYy MHUKPOOOBEKTaMH, PEaKIuu
CHUHTE3a, NPUBOMSIIME K BBUICICHUIO HHEPIHM, MPOUCXOJSNIME, MO MHEHHUIO KBaHTOBBIX
¢uzukoB, Ha CoJHIIE U B «BOJIOPOIHOI» 6omOe [7], okazamuch Hepeannuzyemsl. s peanuzanun
ITUX peakluil, HeOOXOAUMO, YTOOBI siapa AeHTepus U TPUTHS COMU3WINCH /0 PACCTOSIHUM
peakluii siIepHOTO CUHTE3a, MEHBIIUX, YEM 10"*m. Ho pacyeTsl MoKa3aiu, YTo Apa AeUTepus u
TPUTHS, H3-3a UX JUAMArHETH3Ma, Pa3pyLIAIOTCs, He COMM3MBIIACH Aaxe 10 107 M

A Tak Kak 3KCIIepUMEHTAJIbHBIC PEAKTOPBI MPOSKTUPYIOTCS, HCXO/S U3 ITUX NPEACTABICHUI
0 pEaKkIMsX BBIICICHHUS «TEPMOSACPHON» SHEPIUH, TO BCE MPOJODKEHUS TakUX pabdoT Mo
CO3JIaHUIO SHEPTETUUYECKUX PEAKTOPOB OECCMBICTICHHBI.

THK oOnapykuiia, 9TO MOCTPOSHHE YHEPTETHIECKUX PEAKTOPOB Ha JIETKUX SIPax BO3MOYKHO
TOJBKO TIPU peaNH3allii «XOJOIHOTOY» sIEpHOTO cHMHTe3a. B [6] pacckazaHo, 4TO Takoe, Ha
caMOM JieNie, «XOJOAHBIW» CHHTE3, Kak OH padoTaeT, YTO HHEpPrusl pacmaja JEerKuxX sjaep
BBIIEISCTCS TONBKO TIPU CHHTE3¢ HEYCTONUHMBBIX, MTHOBEHHO PACIIafarommxcs sep ~Li u *Be, u
[0 KaKUM TEXHOJIOTUSAM MOT'YT paboTaTh 3TH PEAKTOPHI.



IX.6.7. Teopru OTHOCUTEIBLHOCTH
Teopun otHOocuTenbHOCTH CTO u OTO HACTONBKO «KPacHBBI», YTO BPSA-TU (QUBHKH HX
noHumaroT. [lokaxem, 4To 3TO HE TOJIOCIOBHOE YTBEPIKICHHUE.

IX.7.1. CneunajibHasi TEOPUsI OTHOCUTEIbHOCTH
[Mapanurma CTO cocTouT U3 IBYyX MOJIOKEHUH [6]:
1. Bo Bcex nHepuuanbHbIX CHCTEMaX CIPaBEIMBbI OJIMHAKOBBIE 3aKOHBI [I[pupobl.
2. CKOpoCTh CBeTa HE 3aBHCUT OT JBW)KCHHS HHM MCTOYHMKA CBETa, HU «HAOIMIOJaTens» -
MpPUEMHHKA CBETA.
L]

K nepBomy nonoxxenuto napagurmel CTO HeT HUKakux BorpocoB. Ko BTopomMy MOJI0KEHUIO
MOKHO OTHOCHTBCS ABOSIKO — KaK K JIEMEHTY Hay4HOI'O THIIAa WIM KaK K PEJIUTMO3HBIM KaHOHAM.
Ho tak kak CTO cunraercs HaydHOU (hr3mueckoit Teopueii, To 1 oTHOcUThes K CTO Oymem Tak,
Kak oHa ce0st mozunmonupyer. COOTBETCTBEHHO, U HAKOMMBILHKECS BOMPOCHI OyJaeM 3ajaBarth,
UCXOJS1 U3 HAYYHBIX HHTEPECOB.

IIpexne Bcero, ycmoBumcst 3amaBaTh Bompockl B ctuine THK. Dto 3HaumT, uto cHavama
HY)XKHO YTOYHHUTH, YTO TaKO€ «CBET», 4TOOBI HM30€XKaTh HEONPEICNCHHOCTEH B IMOIBITKAX
JOCTIDKEHHSI TOHMMaHHWS OTBeTOB. Kak W3BEeCTHO, CBeT — 9To chnenupudeckas dopma
AJNIEKTPOMArHUTHOTO M3Ty4eHHUs. OCHOBHBIMHM AJIEKTPOMArHUTHBIMHU HM3JTy4aTesIMU SBIISIOTCS
aTOMbl M WX DJIEMEHTHI, O00JaJaloIInue dJICKTPUUECKUMHU 3apsgaMu M COOCTBEHHBIMU
MarHUTHBIMU HOJISIMH.

THK ycrtanoBuna [8],
- YTO 3JIEKTPOMArHUTHOE U3JIyYeHHE aTOMOB OBIBAET BOJIHOBBIM U (DOTOHHBIM,
- YTO MaTepUAIbHBIM HOCUTEJIEM CBETOBBIX, U BOOOIIE AIEKTPOMArHUTHBIX BOJIH, SBISIETCS
o¢up,
- YTO OJMH U3 BUIOB (POTOHOB SIBISIETCS SJEKTPOH-aHTHAIEKTPOHHBIM JTUTIONIEM,
- YTO 3JIEKTPOH U aHTUDJIEKTPOH COCTOSAT M3 OTPOMHBIX MHOYKECTB DJIEMEHTOB d(upa

1 00J1a1at0T Y3PUPHBIMHA CMEPUETIONOOHBIMU CTPYKTYpPaMH,

- YTO BOJIHOBOE U (DOTOHHOE M3ITydYeHUE MOKET CYIIECTBOBATh U PACIIPOCTPAHATHCS TOJIBKO B
a¢upHOI cpene,

- YTO CKOPOCTh PAaCIPOCTPaHEHUS! CBETOBBIX BOJIH 3aBHCUT OT TUIOTHOCTH 3(pupa Ha UX MYTH,

- YTO YCTaHOBUBLIASICSI CKOPOCTh ABM)KEHUS IEKTPOH-aHTUAJIEKTPOHHOTO IUII0JISI 3aBUCHT OT

COIIPOTHBIIEHHUS, T.€. OT MJIOTHOCTH, dPupa.

Bot kakyto ponb urpaet 3gup B ycTpOHCTBE MaTepruaibHOTO Mupa.

°

Wrak, nepBoe nonoxxenue u3 napagurmbl CTO coMHEHU HE BBI3BIBACT. Y TBEPXKIEHHUE, UTO
CKOPOCTh CBETa HE 3aBHCHT OT JABIKEHHUS M3JIydarelsi Tak e BEPHO, TaK Kak CKOpPOCTh
JIBIDKEHUS CBETOBBIX BOJIH M (DOTOHOB HE IMOCTOSIHHA — OHA 3aBUCHT TOJBKO OT TUIOTHOCTH 3(pupa
Ha TTYTH CBETA.

YTBepKIeHHE JKe, UTO CKOPOCTh CBETAa HE 3aBUCHUT OT JIBMKEHUS «HAOIIOIATENS, OKa3aJI0Ch
OLIMOOYHBIM, TaK KaK OHO C€JIaHO B NPEAIOJI0KEHUN OTCYTCTBUA dpHpa.

(]

OviamreiiH, neiTasce cnacth CTO, He yuuThiBaroIyl0 3¢upa, cHavala CChUIAICS Ha
IKCIepUMeHT MaiikenbcoHa, a 3areM, He OylneM rajaaTh HOYEeMy, CTaj YTBEpXkAaTh, YTO
COIIPOTHBIIEHHE A(Hpa IBIKEHUIO 3eMIIM cKa3ajJoch Obl Ha XapakTepe €€ ABIKCHHS, HO
HaOoJIleHust 3Toro He oOHapyxuBaioT [9]. Tlpu 3TOM, OH HE MOT MPHUBECTH HUKAKHX
KOJIMYECTBEHHBIX OLEHOK, MOATBEPKIAIOUINX €r0 MPAaBOTY M MOT HAJESAThCS TOJIBKO Ha CBOM
ABTOPUTET.



Ecnu ckazanHoe moKakeTcss HEYOCIUTENbHBIM, 3aiJieM C JAPYyro CTOpoHbl. OOHUM U3
n3BectHermmx B CTO, sBusercs cootHomenue (1). Ho THK o6napyxkuna [8], uto
cootHomeHnue CTO - (1) ommbouno. CTO cuuTaet, 4TO 3TO COOTHOIICHUE CIIPABETMBO JJIsI

m(v)y=m(0)(1-*¢ 2%, (D

BCEX MHUKPOOOBEKTOB, BKJIIOYAs MPOTOHBI M DJEKTPOHBIL. HO 3KCIeprMEHTHI Ha YCKOPHUTEISIX
MOKa3ajh, 4YTO, B OJHMX W TeX JK€ JHarna3oHax CKOPOCTEH pasroHa, MacChl 3JIEKTPOHOB
YBEJIMUMBAINCH HAa TPU MOPSJKA, TOI/Ia KaK MAacChl MPOTOHOB YBEIWYMBAIHMCH BCErO JIMIIL B
nontopa pasa! Kpome Toro, usmepeHuss Mmacc MUKPOOOBEKTOB Ha MacC-CIIEKTPOMETpax U Ha
Macc-crekTporpadax oOHapyKUIIH, YTO TPUPAILIEHUSI MacC MUKPOOOBEKTOB 3aBHCAT HE TOJBKO
OT CKOPOCTH, HO M OT BEJIMYMHBI YIila MEXIY BEKTOPOM CKOPOCTH M BEKTOPOM MAarHUTHOTO
MOMEHTAa MUKPOOOBEKTA, IPHUEM HE TOJILKO KOJIMYECTBEHHO, HO MOYKET U3MEHUTHCS J1aXkKe 3HAK
MIPUPALLIECHHUS.

A Tak Kak «BHHOBHHMKOM) 3TOTO CIOpIIpH3a SBIsIeTCS omsTh ke adup, To CTO mpuaercs
yiTH oz TpaypHslii Mapi [Hlonena.

IX.7.2. O61as TeoOpus OTHOCUTEJIBLHOCTH

Uro w™oxHO oxumate oT OTO, ecnu maxe Oomee mnpocras CTO oxazamachk
HEXHU3HECTIOCOOHOI?

U3 Bcex mpobaem OTO, paccMoTpuM 3a1a4dy BBISBICHUS! XapaKTEPUCTUK «UEPHOU JBIPHD).
Cornacao «OQunuknoneann Kombaepay, «4epHOR AbIpOi» Ha3bIBAIOT OO0BEKT Macchl M u
paamyca 7, OKPYKCHHBIM ITOBEPXHOCTHIO CO CBOMCTBOM OJJHOHAIIPABICHHOW MEMOpaHBI:
BEIIECTBO M M3JIy4eHHUE CBOOOJIHO MAajaf0T CKBO3b HEE B «UEPHYIO JBIPY», HO OTTY/la HUYTO HE
MOJKET BBIUTH. DTy MMOBEPXHOCTh HA3BIBAIOT «TOPU3OHTOM COOBITHIN.

Ucxons u3 gopmammzma OTO, K IlBaprmmnsy Hamienr, 4TO IJIOTHOCTH BemiecTBa P B
«YEpHOU IBIpe» paBHA P=3c6(327rM2G3)71, rae G — rpaBUTalMOHHAs NOCTOsIHHAs, M — macca
«YEPHOU HBIPBI», ¢ — CKOpOCTh cBeTa. COracHoO 3TOMY COOTHOMIICHHIO, TUIOTHOCTH BEIIECTBA B
«UEPHOH ABIPE» YMEHBIIACTCS C YBEIMUCHUEM €€ MACCHI.

DTOT BBIBOJ KaXeTCs HempaBaonoao0HsM. llompoOyeM paccMoTpeTs 3Ty 3amady C
MOMOIIBIO «KJIACCUYECKUX» HbIOTOHOBBIX METO/IOB.

[Ipennonoxum, uTo 00beKT Oy, Macchl m yaansercs oT oobekta Oy paauyca r u Macchl M ¢
Ha4YaJlbHOW CKOPOCTBIO ¢, CTapTysl C TOBEPXHOCTH 00bekTa Oy W JBUTAsICh BJAOJIb JIMHUW,
MPOXOJsIIel 4epe3 1eHTp oObekta Oy. Ecnm depe3 x 0003HAUMTH PACCTOSIHME OT IIEHTpa
oowekta Oy g0 oObekTa O , TO ypaBHEHHE JBIKEHUST oObekTa Oy, 3aluIIeTcs Tak:
mx"=—GmMx*, wm Tak: x"=GMx > | Te WTpux Hax x 0003HauaeT au(dEpPEHIUPOBAHIE O
BPEMEHH.

DTO ypaBHEHHE HMMEET MPOCTOE peEIIeHUE: 0,5(x')2=GMx_1+0,502—GMr_1. [Ipeamomoxum,
yro x'=0 mnpu x=ry, TO€ 1y — paauyc ropuzoHra coObiTuil. Torma BeIpakeHHMEe Ul paauyca
«TOPU30HTA COOBITHIT MPUHUMAET CICAYIOIINHA BU/I: rg=(r_l—B_1)_1, e B=2GMc .

DT0 o3Hayaer, 4To J0O0E MaTepualbHOE TENO, CTAPTYIOIIEE CO CKOPOCTBIO CBETa ¢, C
HOBEPXHOCTH 00BEKTa Macchl M U pajauyca r, He MOKET BBIITHU 3a Ipeesbl chepbl paguyca r,.
Ecmn r<2GMc 2, To ¥y KOHEYHO, U 0OBEKT Macchl M U paauyca r SBISETCA «IEPHOH IBIPOI».
Ecmu xe r22GMcfz, TO 7g=00, U ITOT OOBEKT «UEPHOH ABIpoi» He siBisieTcs. CienoBareiabHO,
cooTHoleHue 7e=2GMc = SBIsETCA ypaBHEHHUEM I'DaHUIBl OONACTH CyLIECTBOBAHMS «YEPHOM
JBIPBI» B TIOCKOCTH M.

B peanbHBIX «UepHBIX ABIPAX» '« U INIOTHOCTb BELIECTBA XapAKTEPH3YETCs BEIMYMHON
M[(4/3)7rr3 1", mamuoro MIPEBOCXOISIICH BETMUNHY 36’6(327L'M2 G3)_1.

D70 03HaUaeT, 4To (PU3UKH OMMOAIOTCS, CIUTAS, YTO TUIOTHOCTH BEIIECTBA B «UEPHOM JBIPE»
YMEHBIIAETCS C YBEIMUEHUEM €€ MACCHI.

CrnenoBatenbHo, 1 B hopmanuzme OTO ecTh Kakue-TO U3bSHEI.



