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XII. THE MECHANISM OF BIRTH
MAGNETIC DEATH-LIKE VORTEX

Leonov N.N.

Magnetism exists in the form of an indissoluble unity with its material carrier at any level of organization
of matter. Therefore, a magnetic vortex can be born, at any level, only together with its material vortex
"body". Each free elementary object of any level, due to its tornado-like nature, continuously generates a jet
stream, forcing it to constantly be in motion. Since many free elementary objects, the level of ether and
smaller levels, are located in the Universe rather densely, the movement of these free objects, due to constant
collisions, is chaotic. Because of this. local vortex funnels can appear at each level. Depending on the
parameters of the movement of free elements, such a funnel can be unstable or stable. The unstable "seed"
funnel disappears and disintegrates into chaotically moving elements. A stable "seed" funnel grows into a
stable free elementary object of its level.

XII.1. Introduction

Both in our Universe and outside it, matter consists of infinite sets of levels of its
organization [1]. Elementary objects of each level exist exclusively thanks to magnetic
tornado-like vortices, continuously pumping through themselves many external similar
elementary objects of lower levels, strongly compacting them. when pumping, and thus
creating the "bodies" of their elementary objects. If not for these magnetic tornado-like
vortices, material objects would not exist.

While I was working on this, I could not understand. how all these elementary objects
are formed. The mechanism of their destruction, into smaller elementary objects, was
highlighted as a result of the discovery of "black holes" and the mechanism of their
formation. But with the mechanism of their formation met "face to face" more than once,
but passed by, not recognizing. And I saw only now.

XIL.2. Long road
to understanding the mechanism of education
tornado-like magnetic vortex

This road began when [, having gained experience in the theory of nonlinear
oscillations - TNO, decided to try my training in the theory of the microworld.

For a long time [ admired the extraordinary talent of physicists who discovered a very
unusual arrangement of objects in the microworld. But the longer my consciousness
penetrated into this sphere, the more my admiration was replaced by bewilderment.

One of the reasons for this was the statement of physicists about the fundamentally
probabilistic structure of the objects of the microworld. But the objects of the microcosm,
together with the objects of the macrocosm, form the same indivisible level of organization
of matter. At the same time, they, with an accuracy of mn, form a continuous mass
spectrum, and their structure is regulated by four interactions described by deterministic
laws - gravitational, electric, magnetic and nucleon.

But the most important reason was the experimental result [2], from which the absence
of indivisible quanta of energy in Nature inevitably followed.

After that, all the confusion disappeared. There was no reason to reject all the results of
quantum theory. But blind trust also became a great stupidity.



Quantum theory arose due to the fact that physicists failed to build a true true
mathematical model of even the simplest atom - protium. The reason for this was poor
knowledge of "classical" Newtonian methods.

"Excavations" showed that in the paradigm of quantum theory there was no allowance
for the ether. Because of this, the quantum theory was conservative - it lacked such
concepts of "classical" dynamics as stability and transient motions, and in general it did not
even "smell" of dynamics. That's the theory! In addition, it did not take into account the
magnetic interactions between the objects of the microworld.

But the refusal to take into account the ether, with its resistance to the movement of
material objects, and the refusal to selectively account for magnetism, took place even in
pre-quantum physics. The compilers of the quantum paradigm refused to take these two
factors into account, not on their own initiative - they were just poking around.

The reasons for the refusal in physics to take into account the ether and magnetism
were two fundamental mistakes made in the interpretation of the results of the
experiments of Fizeau (1851) and Oersted (1821).

[ ]

Taking into account the ether and magnetic interactions made it possible to construct a
simple adequate model of the unexcited protium atom, which turned out to be beyond the
power of physicists. Thus. the ancient problem of atomism, which did not completely
succumb to physicists. has been resolved.

On this, the problem of atomism lost its relevance and gave way to the more general
problem of the infinite divisibility of matter. The problems of identifying the structures of
elementary objects of the microworld - electrons and neutrons - came to the fore.

However, experimental attempts by physicists to achieve a solution to this problem
have been unsuccessful. Diffraction methods in physics proved to be very effective, but
they could not reveal the structure of the electron. It was also not possible to "split"
electrons into solid-state fragments smaller than electrons. But they are made of
something.

The analysis of possible variants of the structure of the electron, taking into account the
experimental results, led to the unexpected conclusion that the electron must have a
gaseous structure consisting of a huge variety of ether elements [3].

At first this surprised and disbelieved me. since all physical practice has shown that the
electron has an unusually high stability, which can hardly be possessed by gaseous
structures. However, this mistrust was dispelled when the subconscious mind extracted
from the depths of memory information that there was only one real object with similar
properties - an atmospheric tornado.

An atmospheric tornado could serve as an analogue for identifying the properties of an
electron, if it were possible to understand by what laws its structure is formed and what
processes guarantee its stable existence. The true reasons for this in physics are not
known. It is only known that it originates and lives, as a rule, in an environment of
sufficiently ionized air. Ionized air, on the other hand, is composed of ionized atoms with
distinct electric charges and their own magnetic fields. During its life, an atmospheric
tornado drives through itself huge amounts of external ionized air, creating inside itself
streams of atoms with electric charges and their own magnetic fields.

[ ]

The result of the movement of a stream of electrons with electric charges and their own
magnetic fields, studied in 1821, in his famous experiment, Oersted. Passing an electric
current through the conductor, he discovered that a magnetic field is created around the



conductor (Fig. 1, this is Fig. 8 from [4]). With the help of iron filings scattered on a plane
orthogonal to the conductor, it was possible to achieve visualization of the projections of

Fig.1. Oersted experiment scheme

the lines of the magnetic field excited around the conductor (Fig.2, this is Fig. 9b from [4]).

Fig.2.

Apparently, based on these pictures, physicists called the magnetic field around the
conductor "circular". But only the projections of the magnetic lines onto the plane
orthogonal to the conductor are circular. The magnetic lines themselves are spiral, located
on cylindrical surfaces, coaxial to the conductor. And since the magnetic lines have
directions, they, according to the experimental results, have a left-handed twist.

Studies have shown that the magnetic field around a conductor is excited only by the
flow of the intrinsic magnetic fields of current carriers. The flow of electric charges of
current carriers does not take part in the excitation of a spiral magnetic field. It only
distracts attention from the role of carrier magnetism in the excitation of this field.

So, the analysis of the results of Oersted's experiment showed [1] that the flux of
intrinsic magnetic fields of current carriers excites around itself a cylindrical spiral
magnetic field with a left-handed twist.

[ ]

Revealing the true nature of magnetism, the true result of Oersted's experiment, made it
possible to understand the properties of the atmospheric tornado. It consists of a straight
central jet and many left-handed spiral jets. External ionized air moves along the central



stream, creating a stream of its own magnetic fields of the air elements. According to
Oersted, this flow creates a spiral cylindrical magnetic field with a left twist around itself.
The magnetic lines of this spiral field drive along the elements of the external air, thereby
creating new spiral magnetic fields around them, the sum of which supports the magnetic
field in the central jet. This is the mechanism of functioning of the atmospheric tornado.

[ ]

Air moving in spiral jets undergoes centrifugal acceleration, which tries to destroy the
tornado. But this destructive acceleration is compensated by the difference in the internal
pressure of the gas moving in the tornado.

The speed of air movement in a tornado is maximum in the central jet. With distance
from the central jet - in spiral jets, it decreases. According to Bernoulli's law [5], the
internal pressure in a gas decreases with an increase in its speed. Therefore, the difference
in internal pressure creates a centripetal acceleration in the moving gas, which does not
allow centrifugal acceleration to destroy the tornado.

[ ]

Research has shown [1] that an electron is similar to an atmospheric tornado, but

consists of ether elements similar in properties to an electron (Fig.3).
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Fig.3. Electron circuit

The rest of the electron-like micro-objects - positrons, anti-electrons and anti-positrons,
have the same shape, but they consist of ether elements, similar in their properties,
respectively to the positron, anti-electron and anti-positron.

As for the neutron, it cannot have the same shape as that of the electron, since its
magnetism is five orders of magnitude weaker than that of the electron: yn=3.58-10"5pe.
Because of this, its centripetal acceleration in spiral jets would be less than the centrifugal
acceleration, and it would be unstable. It can only exist stably in the form of a tornado.
rolled into a ring (Fig.4).

Fig.4. Neutron scheme

Separately, it should be said about the proton. Physicists have been unable to recognize
its structure until now. Because of this, they misinterpreted the neutron-to-proton
transformation reaction illustrated by the electron and proton tracks. Because of this, they
were forced to accept the erroneous hypothesis of the existence of "neutrinos" for use.
Because of this, they uselessly waste the energy of the experimenters and material and
financial means in senseless attempts to build devices designed to use "neutrinos”. that
exist only in their imagination.

The real proton is a composite neutron-antielectronic object resulting from the reaction
of neutron-photon fusion (Fig.5).
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Fig5. Proton diagram

This was the end of the first stage of work on the problem of the infinite divisibility of
matter.

[ ]

At the next stage of work on the problem of the infinite divisibility of matter, it was
found that matter in our Universe has an infinite set of levels of organization Ly, k=0,1,2, ...
[1]. Level Lo. which is the sum of the objects of the macro- and microcosm has five types of
elementary objects - an electron, a positron, an antielectron, an antipositron and a neutron.
The rest of the levels have similar, but smaller and denser elementary objects. Elementary
objects of levels L, k=1,2,... do not form composite objects with rigid links. Such composite
objects exist only at the Lo level.

Elementary objects of all levels have tornado-like shapes. Each of them exists thanks to
a tornado-like magnetic vortex, continuously pumping through itself the masses of external
smaller elementary objects. Magnetic vortices create the bodies of their elementary
objects, strongly compacting, when pumping, external elementary objects.

[ ]

So, the magnetic vortex plays the role of "heart" in the material World. While this vortex
exists, matter exists in all its varieties. But how does the magnetic vortex itself arise and
form?

We come across the first information about a magnetic vortex in Oersted's experiment,
in which an electric current in a conductor is accompanied by a flux of intrinsic magnetic
fields of material current carriers. The magnetic fields in this flow, together with their
carriers, move along the conductor and rotate around the center line of the conductor,
exciting a vortex spiral magnetic field around the conductor with a left-handed twist of
spiral magnetic lines.

As for the direction of twisting of the spiral magnetic lines, it is easy to verify the left
helicity by changing the positions of the conductor and the magnetic arrow shown in
Figure 1. Having placed the conductor horizontally along the geographic parallel, the arrow
must be suspended so that it is located directly above the conductor. If there is no current
in the conductor, the arrow will be orthogonal to the conductor. If, when the current is
turned on, a spiral magnetic field is excited around the conductor, the arrow will rotate
along the line of this field.

[ ]

In this experiment of Oersted, it is possible to obtain uncontested confirmation that the
spiral magnetic field excited around the conductor has a left-handed twist. But the
question of the mechanism of the creation of a magnetic vortex remains unanswered.

Indeed, the current in the conductor is created by the flow of electrons, But outside the
conductor there is neither current nor free electrons, there are only free elements of the
ether. They are carriers of their own magnetic fields, which create a spiral magnetic field
around the conductor. Yes, the spiral vortex is excited by the flow of electrons in the
conductor, but it is unstable - it disappears as soon as this current stops.



Therefore, the mystery of the birth of a magnetic vortex should be sought elsewhere.
[ ]

In search of this mysterious place, one should not forget that magnetism does not exist
without a material carrier. And in the atmospheric tornado, and in the electron, and in
elementary objects of other levels of organization of matter, it exists only in the form of
some special appendage of material objects. Consequently, a magnetic tornado-like vortex
arises together with the "body" of its material vortex.

Elementary objects of different levels of organization of matter are not observable.
Therefore, the clue should be sought in the earth's atmosphere. In addition to the
atmospheric tornado, there are also phenomena related to the causal mechanism, such as
typhoons, cyclones and anticyclones.

The most detailed descriptions of the properties of cyclones. A lot of words. But there
is no understanding of the true mechanism of functioning. True, in one place the opinion
was expressed that the cyclone begins with the formation of a thermal vertical air jet, from
which the entire cyclone spins. If magnetism were added here, it would be almost right on
target. But nowhere is there a word about the role of magnetism, and about magnetism in

general.

It is the result of physical vivisection, which has thrown magnetism out of focus and transformed physics
from a true scientific discipline into something like alchemy. This is proved by the fact that despite the
publication in 1979 of the experimental proof of the absence of indivisible quanta in the material World [2],
the term “quantum” is widely used in physics. This term is used as a "fig leaf" to mask the lack of a true
understanding of the mechanism of the discussed phenomenon.

Why "almost on target"? Because there are no analogs of thermal jets at other levels.
But on the other hand, there is a fairly dense set of free elementary objects, analogous to a
flow-through engine and possessing jet jets, forcing them to be in constant motion with a
random set of directions of motion. There are many such objects. at each level, a local
funnel may accidentally appear, from which a stable tornado-like structure will begin to
develop.

[ don’t remember when and where, in the past [ met in publications a hypothesis about
the origin of atmospheric vortex formations through funnel-shaped vortices. But this very
plausible hypothesis was not supported by a detailed explanation of its development into a
full-fledged atmospheric vortex structure with the participation of magnetism of the air
elements.

XIIL.3. Greetings from distant ancestors

From time immemorial - from the ancient ancestors of the Indians - the Aryans, and
from ancient Hellas, the most curious information about the structure of our Universe and
the connection of its structure with the structure of the Outside World has reached us.

[ )

The Aryans, the ancient ancestors of the Indians, possessed information about the
infinite divisibility of matter. Because of this, they believed that matter is illusory. This
suggests that they did not come to the conclusion about the infinite divisibility of matter
themselves, not as a result of their research, that they simply borrowed this information.

Indeed, they obviously did not consider themselves, consisting of matter, nor their
everyday needs illusory. At the same time, they did not understand that each stage of the
grinding of matter preserves all the properties of objects "given to them in sensation”
without changes.

[ )

One more curious information about the structure of the material World has come

down to us from ancient Hellas.



In those days, it was believed that the Earth was inside the "stellar sphere”, on which the
Sun, Moon and other sources of light radiation are located (Fig.6). Existing outside the
"stellar sphere" was called the term "chaos". Chaos was understood as a disordered
primary substance, from which formed our Universe and which "feeds" our Universe.
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At the same time, the primordial substance was understood as a very rarefied
substance, which, thickening under the influence of a vortex, forms the Universe.

Our contemporaries were unable to understand and evaluate this information due to
lack of knowledge. They are "very serious people", they treat this information as a naive,
primitive fantasy. Poor physicists, for the second century they have not been able to
correctly understand the results of the experiments of Fizeau and Oersted. They know
neither the formation mechanism of the atmospheric tornado, nor the structure of the
electron, they have not even heard anything about the existence of a magnetic tornado-like
vortex. And without this, it is fundamentally impossible to understand what is said in the
information from Ancient Greece.

Undoubtedly, the ancients' own ideas about the structure of the material World were
much poorer than modern ones. Since modern physicists do not understand this
information, the ancient Hellenes could not understand its meaningfulness. Nevertheless,
we need to be grateful to them for its formal broadcast.

Real objects and events are encrypted in this information. The key to this cipher is
knowledge of the true mechanism of functioning of an atmospheric tornado and an
electron associated with the existence of a magnetic tornado-like vortex.

The "star sphere" can be compared to the Schwarzschild sphere. Under "primordial
substance”, apparently, one should understand the set of elementary objects of the levels
Ly, k=0,1,2, ... of the Universe U, which by gravitational compression turned into a set of
elementary objects of the levels Ly, k=0,1,2, ... our Universe U [1]. A "thickening vortex" can
only be a tornado-like magnetic vortex, which forms, from elementary objects of the Lk+1
level, elementary objects of the Li level, strongly compacting them. If it were possible to
look out of the "stellar sphere" (Fig.6), it would be possible to see, due to the huge
difference in the scales of the Universes U and U, only the continuous chaotic movement of
sets of elementary objects of different levels of organization of the Universe U.
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XII. MEXAHU3M POKJAEHUA
MATHUTHOT'O CMEPYEIIOJOBHOI'O BUXPA

MarHeTusM CylecTByeT B BUJie HEPA3pPbIBHOTO €JUHCTBA CO CBOMM MaTepHaJibHBIM HOCHUTeJieM Ha
JI060M YPOBHE OpraHU3aluy MaTepuu. [103TOMy poXk/1aTbCs MarHUTHBIA BUXPb MOXET, Ha JIIOOOM YPOBHE,
TOJIbKO BMECTE CO CBOMM MaTepPHaJbHbIM BUXPEBbIM «TeJ0M». Kayk/blii CBOGOAHBIM 3/1eMeHTapHbINA 06'bEKT
JIIDOOTO YPOBHS, B CHJIy CBOEH CMep4eno060HON MPUPO/ibl, HEIIPEPHIBHO TeHEPUPYET PEAKTHUBHYIO CTPYIO,
3aCTaBJISIIOIIYI0 ero MOCTOSIHHO HAaXOJUTbCS B JABUXKEHUH. Tak KaKk MHOXKECTBO CBOOO/IHBIX 3JIEMEeHTapPHbIX
00'bEKTOB, YPOBHS 3dUpa U 6ojiee MEJKUX YPOBHEH, pacloJIoKeHO BO BcesleHHOMH [J0CTaTOYHO MJIOTHO, TO
JBWDKEeHHEe 3THX CBOGO/IHBIX 00'bEKTOB, U3-3a IIOCTOSIHHBIX COyAApPEeHUN, Xa0TUYHO. M3-3a 3TOr0. Ha KaXkKA0M
YPOBHE MOTYT BO3HUKATh JIOKAJIbHbIe BUXpPEBble BOPOHKU. B 3aBHCMMOCTH OT mapaMeTpPOB JABHXKEHHUS
CBOOOJHBIX 3JIEMEHTOB, TaKasgl BOPOHKAa MOXeT ObITb HEyCTOWYMBOM WM cTabusbHOU. HeycToitumBas
«3aTpaBOYHasi» BOPOHKA HCYE3aEeT, PacChINaeTcsl Ha XaOTHYeCKU JBIKyIHecs 3JieMeHTbl. CTabWibHas
«3aTpaBOYHasi» BOPOHKA IepepacTaeT B CTAOUJIbHBINA CBOGOAHBIHN 3/ieMeHTapPHBIA 00’ bEKT CBOET'0 YPOBHSI.

XII.1. BctyniieHue

N B nHameil BceneHHOW, U BHe e€, MaTepusl COCTOUT W3 GECKOHEYHBIX MHOXECTB
ypOBHeW eé opraHusauuu [1]. JseMeHTapHble 0O6bEKTHI KaXKJOr0 YPOBHS CYLIECTBYIOT
UCKJIIOYUTENbHO 6J1aroiapss MarHUTHBIM CMepyenoJo6HBIM BHUXPSM, HeNpepPbIBHO
NpPOKAYMBAWIIUM uepe3 cebs1 MHOXECTBA BHEIUHUX NOJOOHBIX >Ke 3JIeMeHTapHbIX
06'beKTOB 60Jiee HU3KUX YPOBHEH, CUJIbHO YIIJIOTHAS UX. IPU NpPOKayKe, U CO3/AI0LIUX,
TEM CaMbIM, «TeJjla» CBOUX 3JIeMEeHTapHbIX 00beKTOB. EciM Obl He 3TH MarHUTHbIE
cMepyenojo6Hble BUXPU, MaTepUabHble 00'bEKThI HE CyleCTBOBAH OBbI.

[loka s Haj 9TUM paboTaj, He MOT MOHATb. KaK 06pa3yloTCs BCe 3TH 3JieMeHTapHbIe
00beKTbl. MexaHM3M HX pa3pylleHUs, Ha 6oJjiee MeJIKHe 3JIeMeHTapHble OOBEKTHI,
BBICBETUJICS, B pe3yJibTaTe OOHApyKeHUsI «4YepHbIX [bIp» W MeXaHH3Ma HUX
dbopMupoBaHUA. A BOT C MeXaHM3MOM KX 0Opa30BaHUs BCTPeEYAJICSd «IMLOM K JIUIY»
HEOJJHOKPATHO, HO MPOXO/MJl MUMO, He y3HaBasl. Yl yBuies1 ToJIbKO ceifyac.

XIL.2. Josrasa aopora
K IOHUMaHMI0 MEXaHU3Ma 06pa30BaHMA
CMep4Yenos 06HOro MarHUTHOTO BUXPS
Jopora sTa HayaJsach, Korja fi, MIpuoOpeTss ONBbIT pabOTbl B TEOPHUM HEJMHENHBIX
kosiebanuy - THK, pemmus nonpo6oBaTh CBOO NOATOTOBKY B TEOPUU MUKPOMUPA.
A posaro Bocxumascsi HEOObIKHOBEHHBIM TaJlaHTOM (HU3UKOB, OTKPBIBIIMX OY€Hb
HeoObIYHOEe YCTPOMCTBO OOBEKTOB MHUKpoMHupa. Ho 4YeM Jjosiblie MOE co3HaHMe
NPOHUKAJIO B 3Ty cpepy, TEM 60Jibllle MOE BOCXUIIEHHUE CMEHSIOCh HEZJOYMEHHEM.
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OgHOM M3 NOpUYMH 3TOro, ObLIO 3asBJeHHe GU3UKOB O NPUHLUIHATIBHO
BEPOSITHOCTHOM YCTPOMCTBE 06'b€KTOB MUKpoMHUpa. Ho 06beKThl MUKpOMHUpPA BMECTE C
00'beKTaMM MaKpoMHpa 00pa3yloT OJUH U TOT >Ke HeAeJUMbId ypOBEHb OpraHu3alyu
MaTepud. [Ipy 3TOM, OHHM, C TOYHOCTbIO [0 BEJHWYUHBbI My, 0OPA3yT HeNpepbIBHBIN
CIEeKTP Macc, a HUX YCTPOUCTBO pETyJUPYyeTCs 4YeTbIpbMSI B3aUMOJEUCTBUSIMY,
ONMHUCbIBAEMBIMU JIeTEPMUHUPOBAHHBIMU 3aKOHOMEPHOCTSMHU, - TPaBUTALUOHHBIM,
3JIEKTPUYECKUM, MarHUTHBIM U HYKJIOHHBIM.

Ho camoll rsaBHOW NPUYUHOM SBUJICS 3SKCIEPUMEHTAJNbHBIM pe3yabTaT [2], U3
KOTOpPOT0 HEOTBPATUMO CJIe/IoBao OTCYTCTBUE B [Ipupo/ie HeleTMMbIX KBAHTOB SHEPTUU.
[Tocsie aToro, Bce HeJjoyMeHUs paccesiiuch. OTBepraThb Bce pe3y/ibTaTbl KBAHTOBOM

TEOpHUHU He OblJI0 OCHOBaHUU. Ho U ciienoe fjoBepue cTaso 60JbIION [JIYTOCThIO.

.

KBaHTOBas Teopusi BO3HUKJA M3-3a TOrO, YTO PU3UKU HE CyMeJIM IOCTPOUTH BEPHYIO
VMCTUHHYI0 MaTeMaTH4yeCcKyl MoJesb Jaxke NpocTellliero atomMa - npoTus. [IpuynHOn
3TOr0 O6bLJIO NJI0X0€e 3HAaHUE «KJIacCUYeCKUx» HbIOTOHOBBIX METO/0B.

«Packonku» mnokasajy, YTO B MapajUrMe KBAaHTOBOW TEOPHUMU OTCYTCTBOBaJ y4yeT
s¢upa. U3-3a 3TOro KBaHTOBasA TeopHus OblJla KOHCEPBATUBHOU — B HEH OTCYTCTBOBAJIHU
TaKue MMOHATHUSA «KJAaCCUYeCKONW» IMHAMUKHU, KaK YCTOMYMBOCTDb U Nepexo/iHble JBUXKEHUS],
U BoOOIIe JUHAMHUKOH Ja)ke «He maxyo». BoTr Tak Teopusi! Kpome Toro, B Hew
OTCYTCTBOBaJI y4€T MarHUTHbIX B3aUMO/JeCTBUN Mex/ly 06’ beKTaMU MUKPOMHUPA.

Ho otkas ot y4yera 3dupa, C ero CONpOTUBJIEHUEM [BMXKEHHUIO MaTepHUabHBIX
00'bEKTOB, MU OTKa3 OT BbIOOPOYHOIrO yyeTa MarHeTUsMa COCTOSIJICA elllé B JJOKBAaHTOBOU
¢usuke. CocTaBUTENIN KBAaHTOBOM NMapaZiMIMbl OTKAa3aJMUCh OT y4eTa 3TUX ABYX GPaKTOpPOB
He 10 CBOeM MHULMATUBE — OHU MPOCTO COO6e3bsIHHUYAJIH.

[IlpyynHaMu XKe OTKasa B ¢Qu3MKe OT ydyeTa 3PHMpa M MarHeTusMa ObLIM [iBe
NpUHUUNMAJbHbIE  OMIMOKM, JONylLleHHble TPU HHTepHpeTalMyd  pe3yJbTaTOB
skcnepuMeHTOB ®u3o0 (1851) u Ipcrena (1821).

[ ]

YdyeT 3dupa M MarHUTHBIX B3aUMOJEUCTBUM MO3BOJUJIM NOCTPOUTH MPOCTYIO
aJleKBaTHYI0 MoOJieJib HEBO30YXJ,eHHOT0 aTOMa NpPOTHSA, YTO OKasa/loCb He IO CUJIaM
¢usukam. TakuM o6pa3oM. JpeBHsA MpobGJjeMa aTOMHU3Ma, TakK /[0 KOHIIA U He
noajasuiasicad GU3MKaM. Oblyia pelleHa.

Ha 3toM, nmpo6sieMa aToMHU3Ma yTpaTuJia aKTyaJbHOCTb W YCTynuJa OoJsiee o61ied
npobJsieMe Gecrpejie/ibHONM JeJIMMOCTU MaTepud. Ha mnepBbld MJIaH BBIIIJIKA NMPOOGJIEMBI
BbISIBJIEHUS CTPYKTYP 3JIeMeHTapHbIX 00'beKTOB MUKPOMHpA — 3JIEKTPOHOB U HEUTPOHOB.

OfHako, sKClepUMeHTa/lbHble NONBITKHM GU3UKOB J0OUTHCS pellleHrs] 3TON Npo6JeMbl
OKa3a/jMCb HeyJauyHbIMU. /ludpaKLMOHHbIE MeTO/bl B (QH3MKe NOKasalu cebsl O4YeHb
30 PeKTUBHBIMH, HO pPaCKpbITh CTPYKTYpPy 3J€KTPOHA OHHU He CMOIJIM. «PackosoTb»
3JIEKTPOHBI Ha TBepJOTeJbHble OCKOJIKHY, MEHbIIINE, YeM 3JIEKTPOHBI, TaK e He yJaJoCh.
Ho BeZib U3 4ero-To OHU COCTOSAT.

AHanyu3  BO3MOXHBIX  BAapUaHTOB  CTPYKTYpbl  3JIEKTPOHA,  YYWUTBIBAIOIUHI
SKCIepUMeHTa/IbHble pe3yJ/bTaThbl, MPUBEJ K HEOXUJAHHOMY BbIBOJY, YTO 3JIEKTPOH
JIOJDKEH 006J/1alaTh ra3000pa3HOM CTPYKTYPOM, COCTOSLIEM U3 OFPOMHOr0 MHOXECTBa
3J1eMeHTOB 3dupa [3].

CHayaJia 3TO BBI3BaJIO y/AUBJIEHHE U HeJl0OBepHe. TaK Kak Bca $pU3NUecKass NMpaKTUKa
NoKasaJia, YTO 3JIEKTPOH 006J1a/laeT HEOOBIKHOBEHHO 0O0JIbLUIONW YCTOWUYMBOCTbIO, KOTOPOU
BpAJ JIX MOTYT 06J1afiaTh ra3ooopasHble CTPYKTyphbl. OJHAKO, 3TO HeJloBepHe paccessoch,
KOrjla NMOJCO3HaHWe HW3BJIEKJO M3 [JIyOMH NaMATH CBeJleHHWS O TOM, YTO CYILeCTBYeT



e/IMHCTBEHHbIN peasibHbIM 06 bEKT, 00130 HN MOA0OHBIMUA CBOMCTBAM — aTMoCpepHbIi
CMepu.

ATMocpepHBId CcMepd MOI Obl NHOCAYXUTb aHaJOrOM [iJIl BBISIBJIEHUSI CBOMCTB
3JIEKTPOHA, €CJIU Obl YAAJI0Ch MOHSATH, 10 KAKUM 3aKOHaAM (pOpPMHUPYETCS ero CTPYKTypa U
KaKhe MpolecChl FapaHTUPYIOT €ro CTabuJbHOE CylleCTBOBaHWE. MCTHHHbIE MPUYUHBI
3TOro B pM3MKe He HU3BECTHbl. U3BECTHO TOJIbKO, YTO OH 3apOXKJaeTCs U >KHUBET, KaK
NpPaBUJIO, B OKPY>KEHUHU JOCTATOUHO MOHU3UPOBAHHOrO BO3/Ayxa. NOHU3UPOBAHHBIN Ke
BO3/lyX COCTOUT M3 MOHU3UPOBAHHBIX aTOMOB C YeTKO BbIPaKEHHBIMH 3JIEKTPHUUYECKUMU
3apsiZlaMMd U COOCTBEHHbBIMM MarHMTHBIMU TNOJSMU. B TeyeHue CBOell KU3HU,
aTMochepHbIA CMepy TMPOTOHSET 4Yepe3 cebs OrpoMHble KOJHWYECTBA BHELIHErO
MOHM3UPOBAHHOTO BO3/lyXa, CO3/aBas BHYTPU cebsl MOTOKM aTOMOB, 006JiaJaroliUX
3JIEKTPUYECKUMHU 3apsi/laMU U COOCTBEHHBIMU MarHUTHBIMU MOJISIMU.

[ )

Pe3ysibTaT ABWKeHUSI MOTOKA 3JIEKTPOHOB, 06J1a/Jal0LUX 3JIEKTPUYECKUMHU 3apsiiaMu
M COOCTBEHHbIMM MAarHUTHbBIMM TMOJSAMH, H3y4daa B 1821, B cBoeM 3HaMeHHUTOM
3KcrnepuMeHTe, IpcTen. [Iponyckas o NPOBOAHUKY 3JIEKTPUUYECKUN TOK, OH OOHAPYXKUJI,
YTO BOKPYT NPOBOJAHMKA CO3JAeTCs MarHuTHoe mnoJe (puc.l, aTo pucyHok 8 us [4]). C
MOMOII[bIO YKeJIE3HBIX OMUJIOK, PACChITAaHHBIX HA MJIOCKOCTU, OPTOrOHAJIbHOU POBOIHUKY,

Puc.1. Cxema skcnepuMeHTa IpcTesa

yAJ10Ch 106MTHCS BU3yaM3aluy POEKI MU JIUHUHN BO36YK/1aeMOT0 BOKPYT MPOBOJIHUKA
MarHUTHOTIO M0Jis (PUC.2, 3TO PUCYHOK 96 U3 [4]).




BuauMo, ucxoAs M3 3TUX KAapTHHOK, (U3UKU Ha3BaJd MarHUTHOE I0Jie BOKpPYT
NpPOBOJHUKA «KpyroBbiM» HO KpyroBbIMH SIBJSIOTCA TOJIbKO NPOEKLUUU MarHUTHBIX
JIMHUM Ha IJIOCKOCTb, OPTOTOHAJbHYI NpPOBOAHUKY. CaMM e MarHuTHble JIMHUHU
ABJIAIOTCA CHHPAJbHBIMY, pPACIOJIOKEHHBIMM Ha LUJIMHAPUYECKUX IIOBEPXHOCTX,
KOAaKCHaJIbHbIX IPOBOJHHUKY. A TaK KaKk MarHWTHbIE JINHUU UMEIOT HallpaBJIeHHUs, TO OHHY,
COTJIACHO 3KCIIEpUMEHTAJIbHBIM pe3yJibTaTaM, 00/1a/jal0T JIEBOBUHTOBOW 3aKPYTKOM.

UccnefoBaHus nokasasv, YTO MarHUTHOeE I0Jie BOKPYT NPOBOJHUKA BO30YXKJaeTcs
TOJIBKO TIOTOKOM COOCTBEHHBIX MarHMTHBIX TNoJie HocuTesed Toka. [loTok
3JIEKTPUYECKHUX 3aps/0B HOCHUTesJeld TOKa He IpPHUHMMaeT ydyacTUs B BO30YXKJeHUU
CIOHPAJbHOTO MarHUMTHOrO noJisgd. OH TOJIBKO OTBJIEKAaeT BHMMaHHe OT POJIM MarHeTU3Ma
HOCHUTeJIel TOKa B BO30YKJJeHUU 3TOTO MOJIA.

WTak, aHaniu3 pe3ysJbTaTOB 3KCIlepMMeHTa JpcTeda MNokasaa [1], 4TO MHOTOK
COOCTBEHHBIX MAarHUTHBIX M0JIeM HOCUTeJled TOKa BO30Yy)KJaeT BOKpYr ceod
LUJIMHpPUYECKOe CIUPAJIbHOE MarHMTHOE 10JIe C IEBOBUHTOBOM 3aKPYTKOM.

[ ]

BbisiB/leHMe UCTUHHOW MPUPOJbl MarHeTH3Ma, UCTUHHOTO pe3yJibTaTa 3KClepUMeHTa
JdpcTena, NO3BOJUJIO NOHATh CBOMCTBA aTMocdepHOro cMepda. OH COCTOUT U3 MPSAMOU
LeHTPaJIbHOM CTPYU U MHOXKeCTBA CHUPAJbHBIX CTPYW C JIEBOBUHTOBOU 3aKpyTKoOMU. Ilo
LeHTpPaJIbHOM CTpye JBWXKETCS BHELIHWU HOHU3WPOBAHHBIM BO3/yX, CO3JaBasg IMOTOK
COOCTBEHHbIX MAarHUTHBIX MOJIEH 37IeMEHTOB BO3JyXa. ITOT MOTOK CO3/JA€ET, O JPCTEAY,
BOKPYT cebsl cHMpaJibHOe LUJIWHJpPUYEeCKOe MarHWTHOe IoJie C JIEBOM 3aKPYTKOM.
MarHuTHble JIMHAM 3TOr0 COMPAJbHOTO TOJS TNPOTOHSAIT BAOJb Cebs 3J1eMeHThI
BHELIHEro BO3/lyxa, Co3/laBasi, TeM CaMbIM, BOKPYT ce6s1 HOBble CIMpa/ibHble MarHUTHbIE
noJis, CyMMa KOTOPBIX MOJJEepP>KUBAaeT MarHUTHOE IoJie B LeHTpaJbHOU cTpye. TakoB
MexaHU3M QYHKIMOHUPOBaHUS aTMOCEPHOro cMepya.

[ ]

Bo3ayx, ABMXKYIIUICA B COMPAJIbHBIX CTPYSX, UCNIBITHIBAET LIEHTPOOEKHOE YCKOPEHHUE,
nbiTallleecs pa3pywuTb cMepyd. Ho 3To paspylmiuTesnbHOe yCKOpeHHE KOMIEHCUPYEeTCs
nepenajioM BHYTPEHHErO aBJeHUs rasa, IBXKYILerocs B cMepye.

CkopocTh JBMXKEHUsI BO3/yxa B CMepye MaKCHMMaJibHa B LieHTpajJbHOU cTpye. [Ipu
yAaJleHUU OT LieHTPaJbHOM CTPyY — B CHMPaJIbHBIX CTPYysX, OHA yMeHbluaeTcs. CorjiacHo
3aKkoHy bepHysiu [5], BHyTpeHHee [aBjieHHe B ra3e YMeEHbIIAETCA C yBeJUYEHUEM
CKOpOoCTH ero pABwxkeHUd. [loaToMy, nepenaj, BHYTpeHHEro /[laBJieHUs CO3/laeT B
JIBIDKYILEMCSl rase LeHTPOCTPEMUTE/NbHOE YCKOpeHHe, He Jjawllee LeHTPOOeKHOMY
YCKOPEHUI0 pa3pylIUTh CMepY.

[ ]

UccnenoBanue mnokasaso [1], YTO 3/IeKTPOH YCTPOEH aHaJOTMYHO aTMOCPepHOMY

CMepyy, HO COCTOMUT U3 3JIeMeHTOB 3upa, IOX0KHUX CBOMUCTBAMU Ha 3JIEKTPOH (puc.3).

PII IR

Puc.3. Cxema ajieKTpoHa

OcTasnbHble 3/IeKTPOHONOAOOHbIE MHUKPOOOBEKTbI — IMO3UTPOHBI, AHTU3JEKTPOHBl HU
AHTUIIO3UTPOHBI, 00JIaZlal0T TAKOW e QOpPMOU, HO COCTOSAT M3 3JeMeHTOB 3QUpa,
IIOXOXKMX CBOMMM CBOMCTBAaMM, COOTBETCTBEH Ha IMO3UTPOH, AaHTHU3JEKTPOH U
aHTHUIIO3UTPOH.

UTo KacaeTcsl HEUTPOHA, TO TAKYIO e POpMy, KaK Y 3JIEKTPOHA, OH UMETh HE MOXKET,
TaK KaK ero Mar{HeTusM Ha [ATb NOPSAJKOB cJlabee MarHeTWsMa 3JIeKTPOHaA:



Un=3,58-10-5uc. U3-32 3TOr0, €r0 IIEHTPOCTPEMUTEJILHOE YCKOPEHHE B CIUPATIBbHBIX CTPYIX
Ob1JI0 Obl MEHbIlEe LIEHTPOOEKHOT0 YCKOPEHHUSs], U OH OblLI1 Obl HEyCTOMYHUB. OH MOXKeET
CTabUJIBHO CYIllECTBOBATh TOJILKO B BU/Jle CMepYa. CBEPHYTOI0 B KOJbL0 (puc.4).

Puc.4. Cxema HeMTpOHA

OTAe/bHO HY»KHO CKa3aTb 0 NpoToHe. PU3MKU OKa3aJuCh HECIOCOOHBIMHU [0 CUX MOP
y3HaTb ero ycTpoucrBo. M3-3a 3TOro, OHM HEBEpPHO HHTepIpPeTHUPOBAJIHY,
NPOWJIIOCTPUPOBAHHYI0 TpeKaMH 3JIEKTPOHA M MNpPOTOHA, peakuuio TpaHcpopMaLUu
HeUTpoHa B NpoTOH. HU3-3a 3TOro, oHM OBLIM BBIHYX/EHbl NPUHATb K HCII0JIb30BAHHUIO
OILMOOYHYI0 FMIIOTE3Y CYLeCTBOBAHUS «HEUTPUHO». 3-3a 3TOr0, OHU 6€CIoJie3HO TPaTAT
CHJIbI SKCIIEPMMEHTATOPOB U MaTepHaJibHble U GUHAHCOBBIE CPe/iCTBA B 6€CCMbICJIEHHbBIX
NONBbITKAaX IOCTPOEHUS] YCTPOWCTB, PACCUUTAHHBIX Ha HCIOJb30BaHUE «HEUTPHUHO».
KOTOpBI€ CyLeCTBYIOT TOJIBKO B UX BOOOpaKEHUH.

PeanbHbIM K€ IPOTOH NMpeJCcTaBsIeT CO60M COCTABHOM HEUTPOH-aHTHU3EKTPOHHbIN
00'bEKT, NOJYYalIIUKCS B pe3yJibTaTe peakl Ui HEUTPOH-GOTOHHOrO CUHTe3a (puc.5).

Puc5. Cxema npoToHa

Tak 3aBepuinsica mHepBbli 3Tanm paboT Mo mnpobseMe OecnpelesbHON [AeJUMOCTH
MaTepUH.

[ ]

Ha csieaytoiem aTare, 661710 00HAPY»KEHO, YTO MaTepus B Halllel BcesieHHOU o6s1a/1aeT
OeCKOHEeYHbIM MHOXEeCTBOM ypoBHel opraHusauuu Lk, k=0,1,2,... [1]. YpoBeHb Lo.
SIBJISIIOIIMNACA CyMMOW O6BEKTOB MaKpo- U MUKpPOMHUpPA 06J1aJlaeT YeTbIpbMS BUJAMH
3JIeMeHTapHbIX OO0BEKTOB - 3JIEKTPOH, MO3UTPOH, AHTHAJIEKTPOH, AHTHUIO3UTPOH U
HeUTpoH. OcTajibHble YPOBHU 00J1aJIal0T MOJAOOHBIMU Ke, HO 60Jiee MEeJKUMU U OoJjiee
NJIOTHBIMU 3JIEMEHTAPHBIMH 0O0'beKTaMU. JJeMeHTapHble 06 beKThl YpoBHEN Lk, k=1,2,...
He 00pas3ylT COCTaBHbIX O00BEKTOB C KECTKHMMH CBA3IMHU. Takue COCTaBHble 0O'BEKTHI
CYLLLeCTBYIOT TOJIbKO Ha YpoBHe Lo.

JyieMeHTapHble OOBEKTHI BCEX YPOBHEH 00/1aZlal0T CMepuenoJoOHbIMU (GOpMaMH.
Kaxabpli M3 HHUX CyllecTByeT 6JiaroZilapsi CMepyeno/[lo6HOMYy MarHUTHOMY BUXPIO,
HENpEePhIBHO MPOKAa4YMBAIOLIEMY MacChl BHEUIHUX 0oJiee MeJIKUX 3JIEMEHTAapPHbIX
00beKTOB. MarHWTHbBIEe BUXPU CO3JAIOT TeJla CBOMX 3JIeMEHTAPHBIX OO0'BEKTOB, CHUJIBHO
YIJIOTHSIS, IPU IPOKayKe, BHELIHUE 3JIEMEHTAPHbIE 00bEKTHIL.



WTak, MarHMTHBIA BUXpb HWrpaeT poOJib «cepAua» B MaTepuaibHoM Mupe. [loka
CYLeCTBYET 3TOT BUXPb, CYLIECTBYeT U MaTepus BO BCeX e€ pasHOBUAHOCTAX. Ho Kak xe
3apoxzaeTca U OpMUPYETCH caM MarHUTHBIMA BUXPb?

C mepBbIMH CBeJeHUAMHU O MarHMTHOM BHUXpe Mbl BCTpe4YaeMcCsd B 3KCIepUMEHTe
JdpcTresa, B KOTOPOM 3JIEKTPUYECKUM TOK B IPOBOJHHUKE CONPOBOXJAAETCA IOTOKOM
COOCTBEHHBIX MAarHUTHBIX I0JIEd MaTepUa/IbHBbIX HOCUTeJed TOKa. MarHuTHbIe MOJA B
3TOM IIOTOKe /[BWXXYTCA BJO0JIb IPOBOJHUKA U BpPALIAOTCA BOKPYI OCEBOW JIMHUHU
IIPOBOJIHMKA, BO30Y/asd BOKPYT NPOBOJAHHWKA BUXpeBOe CIIMpaJbHOEe MarHUTHOE IoJie C
JIEBOBUHTOBOM 3aKPYTKOM CIMPaJIbHbIX MATHUTHBIX JIMHUH.

YTo kacaeTcd HalpaB/eHUA 3aKPYTKU CIIMPAJbHbIX MAarHUTHBIX JIMHUH, TO B JIEBOU
CIUPaJIbHOCTH HETPYAHO YOeAUTbCs, U3MEHUB I0JIOXKEHUS NPOBOJHHWKA MU MarHUTHOM
CTpeJIKM, U300pa)KkeHHbIX Ha pUcyHKe 1. Pa3mMecTUB NMpOBOJHUK TOPU30HTAaJbHO BJ0JIb
reorpauM4ecKoi napasesy, CTPeJKy HY>KHO IOJBECUTh TaK, YTOObI OHA pacroJiarajachb
OpsAMO HaJ, NPOBOAHUKOM. [IpM OTCYyTCTBMM TOKa B IPOBOJHUKE, CTpeJsiKa OyzeT
pacnoJsiaraTbCd OPTOrOHAJLHO INPOBOAHUKY. EciM, npu BK/IWOYEHUHM TOKA, BOKpPYT
IPOBOJIHMKA BO30OYAUTCS CIMpa/bHOE MarHUTHOEe M0Jie, TO CTpPeJIKa MOBEPHETCH BJ0Jb
JIMHUHU 3TOrO IOJIA.

[ ]

B 3TOM 3KcnepuMeHTe JpcTesia MOXKHO MOJyYUTh Oe3a/JbTepHAaTUBHOE NOATBEPXKeHHe
TOr0, YTO BO30OYXJaeMoe BOKpPYI NPOBOJHHUKA CIHUpaJbHOE MarHUTHOe MmoJie 06JsaZaeT
JIeBOBUHTOBOM 3aKpyTKod. Ho Bompoc o MexaHU3Me pOXJeHHWA MarHUTHOTO BUXpH
ocTaeTcs 6e3 oTBeTa.

JlelicCTBUTENIbHO, TOK B IMPOBOJHHUKE CO3/1aeTCd INOTOKOM 3JIeKTpoHOB, Ho BHe
IIPOBOJIHMKA HET HU TOKA, HU CBOOO/IHBIX 3JIEKTPOHOB, €CTh TOJIbKO CBOOO/IHbIE 3/IeMEHTHI
s¢upa. OHU U ABJAIOTCA HOCHUTEJNSIMU COOCTBEHHBIX MAarHUTHBIX MOJIEH, CO3/JAI0IUX
CIMpaJilbHOe MarHuTHOe IIoJle BOKpYr IPOBOJHMKA. /Jla. NOTOKOM 3JIEKTPOHOB B
IPOBOJIHMKE CIMpaJbHbIA BUXPb BO30YXKJAeTCs, HO OH HEYCTOMYMB — OH MCYe3aeT, KaK
TOJIBKO IIpeKpallaeTcs 3TOT TOK.

CienoBaTesbHO, 3araZIky pOXJAeHWd MarHUTHOIO BUXpSA CjlefyeT HUCKaTb B JpyroM
MecTe.

.

B mouckax 3TOro TaMHCTBEHHOrO MecCcTa He cJjeJlyeT 3abblBaTb, YTO MarHeTusM 6e3
MaTepUuaJibHOI'0 HOCUTeJ A He cylecTByeT. U B aTMocdepHOM cMepye, U B 3JIEKTPOHE, U B
3JIeMEHTAapHbIX 00'bEKTax JpPYyrMx ypPOBHEW OpraHu3aluMd MaTepud, OH CYIeCTBYeT
TOJIBKO B BHJle HEKOTOpOro 0co060ro mnpuzaTka MaTepUalbHbIX OOBEKTOB.
CnesoBaTesibHO, MAarHUTHbBIN CMep4YenoJ0OHbIA BUXPb 3ap0OXKJAeTCs BMECTE C «TeJIOM»
CBOEro MaTepUaJIbHOTO BUXPA.

JyieMeHTapHble 06bEKThl Pa3HbIX YPOBHEH OpraHu3alMd MaTepuu He HaO0JII0/laeMbl.
[TosToMy pasraZiKy cjieayeT UCKaTb B 3eMHOM aTMocdepe. Kpome atMmochepHoOro cMepya
(TopHazo), CyulecTBYIOT  elllé TaKue, POJCTBEHHblE, N0 MNPUYUHHO-CJEJCTBEHHOMY
MeXaHU3My, fIBJIeHUS, KaK TaldyHbl, [UKJIOHBI U aHTULUKJIOHBI.

B nyb6saukanusax HauboJsiee JleTaJlbHO OMKMCaHbl CBOMCTBA LUKJIOHOB. MHoOro c/0B. Ho
HeT NMOHMMAaHUS UCTUHHOrO MexXaHM3Ma (QyHKIMOHUpOBaHUA. [IpaBjaa, B 0JJHOM MecTe
BbICKa3aHO MHEHHE, YTO LIMKJIOH HAayMHaeTCs C 0O0pa30BaHUA TeNJIOBOW BepTHUKAJIbHOU
CTPYyH BO3/lyXa, OT KOTOPOM PaCKpy4YHUBAETCA BeCb LIMKJIOH. Ecain OBl Croia ;06aBUTD ellé U
MarHeTusM, 3TO ObLIO Obl MOYTH NpPSIMO B Liesib. Ho 0 posn mMarHeTusma, ¥ BOOOIE O

MarHeTu3ame, HUrae H1 CJioBa.
3to pe3ynbTaT GU3UYECKON BHBUCEKIMH, BBIOpPOCUBLIEH MarHeTusM u3 cdepbl HUHTEPECOB U
npeBpaTuBiled (U3MKY M3 HacTosleH HAay4YHOHW JUCHUIVIMHBI B HEYTO NOJ06HOe aJXWMHUM. ITO



JI0Ka3blBaeTcsl TeM, YTO HECMOTps Ha Nyo6sauKauudi B 1979r skcnepuMeHTaJbHOIO JOKa3aTesbCTBa
OTCYTCTBHUSA B MaTepUaJbHOM MuUpe HeZleJJMMbIX KBAHTOB [2], TEPMUH «KBAaHTOBbBIM» IIHPOKO HUCHOJIb3YeTCs
B Qu3uKe. ITOT TePMHUH HCNOJIb3YeTCA KaK «PUrOBBIA JIUCT» [JI1 MAaCKHUPOBKH OTCYTCTBUSI MUCTHUHHOIO
NOHMMAaHUs MexaHu3Ma GYHKIIMOHMPOBAHUSA 06CYXKJaeMOoro sIBJIeHHUS.

[lToueMy «mouTd B Liesb»? Jla MOTOMYy, YTO Ha APYTrUX YPOBHSIX HUKAKUX aHAJIOTOB
TEMJIOBbIX CTPyH HeT. Ho 3aTo ecThb [A0OCTAaTOYHO IJIOTHOE MHOXECTBO CBOGOJHBIX
3JleMeHTapHbIX OOBbEKTOB, aHaJOTMYHBIX INPOTOYHOMY JBUraTeJl0 U 006/aJaroliux
PEaKTUBHBIMU CTPYSMH, 3aCTABJSIOLUMHA UX HAXOJAWUTbCS B MOCTOSSHHOM JIBHXKEHHUU CO
CAy4yalHbIM HAb0OpOM HalpaBJeHWH [ABWXKeHUS. B MHOXecTBe TaKHUX OOBEKTOB. Ha
KaXkKZJOM YPOBHE MOXKET CJy4alhHO BO3HUKHYTb JIOKaJIbHAasi BOPOHKA, C KOTOPOW U HAaYHET
pa3BUBAThCA YCTOMYMBaAsA CMepyenof06Has CTPYKTypa.

He noMHI0, KOrzia U rZie, B IpOIIJIOM BCTpedas B My6JIUKaLUAX TUIOTE3y O 3ap0KAEeHUN
aTMochepHbIX BUXpPEBbIX 0Opa30BaHHUM 4Yepe3 BOPOHKOBU/HbIe 3aBuUxpeHus. Ho aTa
BecbMa IpaB/oNoo6Has runoTe3a He Oblla NOAJep)KaHa JAeTaJbHbIM 00bsICHEHUEM eé
Pa3BUTHUSA B MOJIHOLIEHHYI0 aTMOCOEPHYI0 BUXPEBYIO CTPYKTYPY C y4acTUEM MarHeTH3Ma
3JIeMeHTOB BO3/yxa.

XIL.3. IIpuBeT OT Aa/IeKHX NpeJKOB

W3 riiy6rHbI BEKOB - OT JJpeBHUX NpeJIKOB UH/JUIIEB — ApUeB, U U3 JpeBHeN JJ1a/bl
Jlo Hac jouuia JrbonbiTHeNasgs MHopManua o6 ycTpolcTBe Hauledd BcesieHHOM U o
CBSI3M €€ yCcTpoMcTBa ¢ ycTpoiicTBOM BHelHero Mupa.

[ ]

Apuu - JpeBHHe NpeAKd HWHAUHILEB, obsagand uHPopManued o0 Oe3rpaHUYHOU
JleJIUMOCTHU MaTepuu. M3-3a 3TOro, OHU CYUTAH, UTO MaTepUs UJLJII030pHA. ITO FOBOPUT O
TOM, YTO K BBIBOZY O 6€3rpaHUYHOM JAeJMMOCTH MaTepUX OHU NPHUILJIU He CaMH, He B
pe3ysbTaTe CBOUX HCCAe[0BaHUN, 4YTO 23Ta UHPopManus UMH OblIa MPOCTO
103aUMCTBOBaHa.

JleicTBUTE/NIbBHO, HU CaMUX cebs, COCTOSIIMX W3 MaTepUHU, HU CBOU OBITOBbIE
NOTPeOHOCTU OHM, OUEBUJHO, HE CYMTANU UJIO30pPHBIMU. [Ipy 3TOM, OHM He NOHUMAJIH,
YTO KaXKAblM 3Tal M3MeJbYeHUs] MaTepUU COXpaHseT 6e3 HM3MeHeHUH Bce CBOWCTBA
00'bEKTOB, «/JaHHbIE UM B OIIYLIEHUEY.

[ ]

Emé opHa sro6onbiTHeHas vHbopManuss 06 yCTpoHCTBe MaTepuasbHOro Mwupa
Jl011lJIa J1O HAaC U3 JipeBHEN JJ11a/ibl.

B Te BpemeHa cuuTasM, 4TO 3eMJis HAXOJUTCS BHYTPU «3BE3AHON cdepbl», Ha
KOTOpoH pacnoJsiokeHbl CosiHLe, JlyHa U JApyrue HCTOYHUKHA CBETOBOrO H3JyYeHUs
(puc.6). CymectByloliee BHe «3BE37HOM cpepbl» HMMEHOBAJOCh TEPMHUHOM  «XaoC».
[lox, «xaocoM» MNOHMMAJIOCh HEYNOPAAOYEHHOE IEPBOBENECTBO, U3 KOTOPOTo




copMmupoBanace Hama BcesleHHass M KOTOpoe «NOANUTbIBaeT» Haumy BcesneHHylo.
IIpy 3TOM, NmOJ NEepBOBELLEeCTBOM NOHMMAJIOCh OYEHb pa3peKeHHOe BellecCTBO,
KOTOpOe, Crymiasichb noJ, BO3eiCTBUEM 8UXP:s1, U 06pa3yeT BcesreHHY10.

Hamu coBpeMeHHHKU 0Ka3aauch HECIIOCOOHBI MOHATh U OLeHUTh 3Ty UHPOpPMALUIO U3-
3a HejoCTaTKa 3HaHUMU. OHU «O4YeHb Cepbe3Hble JIIOAW», OHU OTHOCATCA K 3TOU
MHOpMalMU KaK K HauBHO-NIPUMUTHUBHBIM (aHTa3uUusAM. beHble GU3UKU yKe BTOpOe
CTOJIETHE He CIIOCOOHBI BEPHO MOHATH pe3y/bTaThl 3KcepuMeHTOB ®u3o u Apcrena. OHU
He 3HAalT HU MexaHU3Ma QOpPMHUPOBAHHUA aTMOCPEPHOro CMepya, HU CTPYKTYPHI
3JIEKTPOHA, OHU Jl@XXe HUYero He CJAbIIIAJU O CYIeCTBOBAHUM MarHUTHOIO
CMepyenofobHOro BUXpA. A 06e3 3TOro, NPUHLUIHAJIbHO HEBO3MOXXHO IOHATH, YTO
roBOpUTCSA B UHPopMaLuu U3 JpeBHen JJiajbl.

HecoMHeHHO, cCOGCTBEHHbIE MPEJACTABIEHHUS APEBHUX 00 YCTPOMCTBE MaTEPHUAJIbHOTO
Mupa O6bLIM HaMHOro Oe/lHee COBpPEMEHHBIX. Tak KaK COBpeMeHHble (QU3WKU 3Ty
vHopMallMI0 He TMOHMMAKwT, TO W /JpPEBHHE 3JUIMHbI He MOIJIM I[OHUMaTh eé
colepaTeJbHOCTb. TeM He MeHee, HY>KHO OBbITb UM 6JilaroZlapHbIMU 3a GOpMaJIbHYHO eé
TPaHCJSALHUIO.

B aTo#t uHQopMaluu 3aiMPppoBaHbl peasibHble 00'bEKThI U COObITUS. K/II04UOM K 3TOMY
WUPpPy CAYKUMT 3HAaHHE HMCTUHHOTO MexaHHM3Ma (QYHKLUOHHUPOBAHUS aTMOCPepHOro
cMepya MU 3JeKTPOHA, CBA3aHHOTO C CYlLeCTBOBAaHMEM MAarHUTHOIO CMep4enojo0HOro
BUXPSI.

«3Be3gHyl0  cpepy»  MOKHO  comoctaBuTb  cdepe  lIBapumwmabga. Ilog
«[1€pBOBELIECTBOM», IO-BUAMMOMY, CJeAyeT IOHHMaTb MHOXECTBO 3JIEMEHTAapPHbIX
00bekTOB ypoBHeH Lx, k=0,1,2,..BcesneHHoit U, koTopoe TIpaBUTAIMOHHBIM CXaTUEM
NpeBPaTHUJIOCh B MHOXECTBO 3JIeMEeHTapHbIX 00beKTOB ypoBHed Li, k=0,1,2,..Hainei
Bcenennoit U [1]. «CrymamiiuM BUXPEM» MOXET ObITbh TOJBKO CMepyenogo0HbIH
MarHUTHbIM BUXpPb, (QOPMUPYIOUIMHM, K3 3JIEMEHTAPHbIX OOBEKTOB YPOBHA Lk+1,
3JieMeHTapHble 00'beKThl YPOBHS Lk, CUJIbHO UX YIUIOTHSA. Ec/iv Obl y/1a/10Ch BBITJISIHYTh
3a mnpejesbl «3Be3fHOU cdepbl» (puc.6), TO yAanocb Obl YBUJETb, HW3-3a OTPOMHOMU
pasHulbl MaciiTaboB BceneHHbix U ¥ U, TOJbKO HENpPEPbIBHOE XaOTUYECKOE JBMXKEHUE
MHOKECTB 3JIeMeHTapHbIX 00'beKTOB pPa3HbIX YPOBHEW opraHusauuu Becesnennon U.



