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ELECTRON —
WINDOW TO THE UNIVERSE

N.N. Leonov
The electron structure contains the key to understanding of the whole material World structure.
*

Since time immemorial the mankind has been taking interest in structure of the world from
small to immense. So far we have learnt much. We know that all that surrounds us consists of
electrons and nucleons. However, attempts to identify the electron structure still fail.

« According to our life experience, everything that we can sense with our sensory organs has
an extent and exhibits the divisibility property. Electron’s finite extent has been proven
experimentally. If electron, like any other material object, did not have a finite extent it would
not exist. And since an electron has, although very small, from our point of view, but still finite
extent, it should consist of some even smaller elements which have their own finite extents. And
such process of divisibility of the matter elements should be infinite.

Contemporary physicists state that they do not accept such logic that their “common sense”
turns against such logic. [1]. However, their “common sense” can offer nothing but to surrender
when the electron structure problem is concerned.

It is of interest that similar concepts of infinite divisibility of the matter elements have
reached us from Arians, the most ancient ancestors of contemporary Indians. Is such coincidence
accidental?

 Our knowledge about the Universe structure is constantly growing. The knowledge comes
from studies of electromagnetic radiation of distant sources.

According to the available criteria, the studies of electromagnetic radiation spectra mean that
our Universe is rapidly extending. The farther a star is from us the faster it is getting away from
us. Our telescopy has been developing so successfully that it is already possible to receive
radiation from peripheral areas of the Universe. According to our criteria, the incoming radiation
spectra mean that enormous stars on the periphery of the Universe are getting away from us at
velocities notably higher than the velocity of light. But it is well known that the matter cannot
move at a superlight velocity!

Therefore, our information on the structure of both electron and the whole Universe is
significantly incomplete.

Adequate information regarding the structure of electron (and nucleons) can only be obtained
through experimental facts. The “digging” showed that the required facts are known in physics
but somehow persevere to remain out of use. In order to us those facts one needs the will, the
patience, the consistency and determination.

First of all, we should consider the results of the experiment carried out by the scientists of
the Institute of Nuclear Physics of the Academy of Sciences of the USSR (Alma-Ata) [2]. The
results speak for the fact that atomic nuclei of all existing primary elements feature
quasicrystalline structures of their nucleons. This leads to a very interesting conclusion: the
smallest indivisible portions of energy (quanta) and indeterminacy principles of the quantum
theory are not objective factors of the material world but only auxiliary artificial concepts of the
modern microworld theory.

Concepts of indivisible quanta of energy emerged in physics following the erroneous
conclusion that methods of the classic physics cannot be applied in the microworld theory. This
conclusion is a result of failed initial attempts to understand the atom structure. The models of
atoms used back then have appeared to be inadequate and could not account even for the fact of
stable existence of atoms as such.



First models of atoms appeared to be inadequate because they neglected resistance to motion
of atom elements, electrons and nucleons, and did not account magnetic interactions between
atom elements.

* Negligence of resistance to motion of atom elements has resulted from the faulty and
superficial analysis of Michelson’s experiment results with the conclusion that the material
world lacks ether that could interact with microobjects and resist to motion thereof [3]. A careful
analysis showed that Michelson’s experiment cannot, in principle, answer the question of ether
existence. Evidence of ether existence was obtained using identification methods only, by
accounting ether in structural adequate models of atoms.

* Refusal to consider magnetic interactions between microobjects resulted from an erroneous
conclusion by Ampere that magnetism is not an independent phenomenon but comes from the
motion of electric charges. This wrong conclusion was made following the well-known
Oersted’s experiment. It’s not Ampere’s fault as back then it was not a common knowledge that
all elementary microobjects feature intrinsic magnetic fields. When it became known, nobody
even tried to verify Ampere’s conclusion. A sequential analysis showed that magnetism in
Oersted’s experiment is induced no by carriers of electric charges but by the motion of carriers
of intrinsic magnetic fields [3].

Consideration of ether with its resistance to motion of atom elements and consideration of
magnetic interactions between atom elements enabled to build adequate structural models of
atoms that explained the stable existence of atoms and revealed their properties unknown before.
[3].

* Thus, ether appeared to likely become a “structural material” for electrons and nucleons. In
order for it to become a real “structural material” it is necessary to make sure that the material
world lacks objects in-between, in terms of mass, electron and ether elements.

Scanning, visualization did not reveal any statically organized structures in electron.
Following highly energetic collisions of electrons there were no fragments lighter than electron
found. However, these facts are not yet an evidence of the absence of objects in-between ether
elements and electron as our instruments’ sensitivity is insufficient to observe individual ether
elements and objects of similar mass if such objects exist. Hence, a purely experimental solution
of this issue is presently impossible.

Only one possibility to solve this issue remains. It is necessary to determine a structure of
electron that consists of numerous ether elements and verify the adequacy, the consistency of
such a structure with the experimental facts.

Since, according to the scanning results, electron structure is not in a static equilibrium, there
is only one possibility remains for a stable existence of electron: being a structure that remains
stable due to continuous motion.

It appears that structures that remain stable due to continuous motion are well known in the
macroworld. These are atmospheric whirlwinds.

An atmospheric whirlwind is a system of a whole lot of constantly moving elements of
highly ionized air. Such whirlwind consists of a central air jet and of numerous spiral jets around
the central jet. Each element of ionized air has its own magnetic field.

According to Oersted’s experiment results, a flux of intrinsic magnetic fields of air elements,
in the central jet of an atmospheric whirlwind, induces magnetic field H; around the central jet.
Physicists keep calling such a magnetic field “circular” while it is actually spiral. Magnetic field
Hs makes air in spiral jets move continuously. A flux of intrinsic magnetic fields of air elements
in spiral jets, according to Oersted’s experiment, induces new magnetic fields around every
spiral jet which all together sum to magnetic field H. in the central jet of the whirlwind. This
field H, makes air in the central jet move continuously.

Air motion velocity in jets is increased from the whirlwind periphery to its center. This
decreases internal pressure of air in the whirlwind from the periphery to the center. This
variation of internal air pressures neutralizes centrifugal accelerations in spiral jets of the
whirlwind so that a dynamically stable existence of the whirlwind is achieved.



The sum of magnetic fields Hs and H, constitutes a stable active magnetic whirl that enables
the whirlwind’s stable existence. Such magnetic whirl makes air in the whirlwind highly dense
as compared to ambient air.

Apparently, electron has the same structure (Fig.1). In order to be electrically charged and to
have its own magnetic field electron should consist of ether elements that have electric charges
and own magnetic fields.
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Fig.1

It should consist of a straight central ethereal jet and left-handed spiral ethereal jets coiling
around the central jet. This is the form an electron should have in order to enable the results of
the known experiments.

According to Oersted’s experiment, a spiral magnetic field is induced around a flux of
electrons. This experiment results are possible if spiral ethereal jets of an electron are left-
handed.

An electron’s linear motion path becomes curved, according to Lorenz’s experiment, when
the electron enters an external magnetic field. This curvature is only possible if electron is not of
a ball but of a prolate shape.

A stable existence of a whirlwind of electrons is due to electron magnetic whirl that
consists of straight central magnetic field h; and spiral magnetic field hs.

Neutron consists of a multitude of neutron-like ether elements combined in a whirl-like
structure but its structure differs much from the one of electron. It consists of a central jet looped
as a circle and of multiple spiral jets coiling around the central jet (Fig.2).
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Fig.2

A stable existence of neutron is due to neutron magnetic whirl.

o Whirl-like structures of electrons and neutrons allows elaborating an adequate
understanding of some properties of these microobjects unavailable to the contemporary physics,
which confirms the adequacy of such understanding of their structures.

- The necessity to consider magnetic interactions in the microworld theory required an
adequate quantitative description of electron’s own magnetism. This was done using an
identification method based on known experimental values of spectral lines of neutral “He. It
appeared that electron has an exceptionally narrow magnetic jet. The intensity of such field is
decreased at the ¢ angle of deviation from the electron’s magnetic field symmetry axis,
proportionally to (cose)>*. In other words, electron should have the properties of a long and
narrow active solenoid.

- Continuous pumping of external ether through electron magnetic whirl makes electron
similar to an operating flow-through engine. Such pumping of external ether creates an ether jet
that keeps a free electron in constant motion. Electrons ejected by the Sun are moving at
v~(600+700)km-s™. To enable such a velocity of an electron in a resistant ethereal medium the
velocity of the external ether pumping through electron magnetic whirl must be no less than v. At
such high pumping velocity electron magnetic whirl considerably compresses ether in the
electron significantly increasing its density as compared to the density of external ether.

- According to A. Einstein’s special theory of relativity, masses of moving electrons and
nucleons increase with increase in velocity and decrease with decrease in velocity. This is proven



experimentally. Whirl-like structures of electrons and nucleons allows elaborating a simple and
substantial understanding of causes for such phenomenon. Masses of electrons and nucleons, due
to whirl-like structures of the same, are function of the density of ambient ether. When these
microobjects are in motion, the density of the counter flow of ether is increased with increase in
the velocity of the microobject’s motion. This is what makes electrons and nucleons capture
additional masses of ether.

- When accelerated using an accelerating machine electron masses increased by 2+3 orders
while nucleon masses at the same velocities increased by 1.5 times only. The cause of such a
disproportion consists in that structures of electrons and neutrons are crucially different. In case
with electron all jets, the central and spiral ones are exposed to ambient ether while in case with
neutron only external jets are exposed. As a consequence, the sensitivity of electron mass to
ambient ether density appears to be much higher than the one of neutron mass.

It should be noted that the huge disproportion of electron and nucleon mass increments at the
same motion velocities proves the quantitative relations of the special theory of relativity wrong.

- Whirl-like structures of electrons and nucleons clarify the causes of failed attempts to
identify such structures by means of scanning or “visualization” and by means of highly
energetic destruction. Electrons and neutrons can only disintegrate into separate elements of
ether. However it can happen only at very high internal pressures in large arrays of microobjects
or at extremely high-energetic collisions of individual microobjects. Such high pressures are
possible in “black holes” only. Collision energies to achieve disintegration of electrons and
neutrons into ether elements are possible in the Large Hadron Collider. The problem is to record
“dispersal” of microobjects in the LHC into separate elements of ether. If it becomes possible,
the experimental determination of energy that binds electron and neutron systems can be
achieved.

The theoretical physics is in serious troubles when it comes to understanding of our
Universe’s and the whole world’s structure. It still “fails to notice” the experimental results
published in 1979 in the main academic journal according to which there are no indivisible
quanta of energy in the material world [2]. It is not capable of explaining the huge disproportion
of electron and nucleon mass increments at the same increase in the velocity thereof... .

The theoretical physics is shocked by a recent discover: “superlight extension” of the
Universe periphery. The conclusion about the “superlight” velocity of the Universe periphery
“red shift” was based on the discovery of an extraordinarily large “red shift” of spectra of
electromagnetic radiation from superdistant sources. According to Doppler’s criterion, such large
“red shifts” of radiation spectra speak for the fact that sources of such radiations are distancing
from the Earth at velocities notably higher than the velocity of light.

» But the matter cannot move at superlight velocities. Therefore, such large “red shifts”
should have another explanation. Such another explanation can be obtained by recalling that
elementary electromagnetic radiation generators are atoms and by clarifying which material
factors define the radiation frequencies. To begin with, the causes for the wrong concepts of
indivisible quanta of energy should be defined. It emerged that these causes consist in the
microworld theory’s mistaken negligence of ether with its resistance to motion of microobjects
and in the erroneous refusal to consider magnetic interactions between microobjects [3].

Consideration of ether resistance to motion of microobjects and magnetic interactions
between microobjects made it possible to have built adequate structural models of neutral non-
excited atoms. It appeared that frequency w of electromagnetic radiation from a neutral non-
excited atom of protium is determined by the relation: w?=a*8>m. '-0,25h’m. 2, where « and
are parameters of electric and magnetic interactions, m. is electron mass, and h is a coefficient of
ether resistance to motion of electron (it is not Planck's constant). It follows from this relation
that w decreases with h (i.e. with increase in the density of ether).

It follows that the frequencies of electromagnetic radiation of atoms decrease not only
because of the radiation sources’ red shift but rather because of increase in the density of



ambient ether. Thus, the seeming “superlight red shift” of radiation sources in the peripheral
areas of the Universe can be explained by a significant increase in the density of ether in those
areas.

 The experimentally observed phenomenon of “spontaneous” disintegration of atom nuclei
is also directly related with the question of ether propagation in the Universe. The phenomenon
can be also explained by an increase in the density of matter, specifically, ether, in the Universe.
But the phenomenon of “spontaneous” disintegration of nuclei can be observed no only in the
peripheral areas of the Universe but also in all its inner areas. Therefore, an increase in the
density of ether takes place in the whole Universe.

“Red shifts” of electromagnetic radiation spectra mean that the farther is the distance from
the central areas of the Universe the higher is the density of ether and the density of the whole
matter. This is indisputable experimental evidence of our Universe circularity.

In view of the results mentioned herein, the concepts of the world that existed long time ago
in the ancient Europe are of particular interest.

Back then it was believed that the Earth is inside a “stellar sphere” on which surface the
Sun, the Moon and other sources of light situated (Fig.3). What is beyond the “stellar sphere”
was called “chaos”.
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“Chaos” meant the unordered primary element from which our Universe emerged and
which “feeds” our Universe. Here, the primary element meant a rarified matter that the
whirl concentrates into our Universe.

Our contemporaries estimate these concepts to be naive and primitive fantasies. However, if
the concepts should be approached beyond snobbery one would reveal very amazing things.
Certainly, the level of knowledge development achieved by our civilization is incomparably
higher than the one achieved in the ancient Europe. Our estimates of these ancient concepts
speak for that fact that we have not understood the essence of these concepts. Most likely, the
ancient Europeans did not elaborate these concepts themselves in the course of their studies but
were formal translators of this information. Only this can explain the obviously naive contents of
the translation.

At the same time, these unclear concepts may contain very important information encoded.
Indeed, the “concentrating whirl” is nothing else but the above described magnetic whirl that
concentrates the matter. The “stellar sphere” probably means the “event horizon”. It is only left
to understand what the “primary element” is what it is “irregularity”, “chaos” means and how it
“feeds” our Universe.

* In order to answer these questions one should first understand what the matter in our
Universe consists of. Macro- and microobjects in our Universe are commonly called “matter”.
All of them consist of elementary objects of the microworld, i.e. nucleons and electrons. Mass
spectrum of micro- and macroobjects is continuous within the accuracy of neutron mass. That is



why there are no distinct borders between the macroworld and the microworld and the two
constitute the single level of matter organization. Let us denote this level as Cy.

Electrons and nucleons consist of multitudes of ether elements that are by several orders finer
than electrons and nucleons. Let the matter organization level comprising ether elements be C;.
Elements of level C; comprise even smaller elements of level C,, and so on.

Now it is clear what “primary element” is. Such primary element for macro- and
microobjects (level Cp) is elementary ether objects, i.e. objects of level Cy; the primary element
for objects of level C; is elementary objects of level Co, ... .

Based on this classification, it can be said that the matter in our Universe consists of the
macroworld, microworld (level Cp) and of multitudes of free elementary objects of levels Ci,
C,... . With rising k “number” of level Cy the density of elementary objects of level Cy k=1,2,...
increases.

Arians, the ancient ancestors of contemporary Indians, had ideas of infinite divisibility of the
matter elements. However, they believed that due to infinite divisibility the matter is illusory.
Yet, they did not believe themselves and their survival needs to be illusory. This paradox speaks
for the fact that they did not understand the substantial side of the infinite divisibility of matter,
i.e. consolidation of the matter elements at disintegration. It appears that they, as well as, the
ancient Europeans, were only formal translators of somebody’s knowledge.

* Now we can go into the question of what the “primary element” is beyond our Universe and
why it is described as “chaos”. We cannot see what happens beyond the “stellar sphere”. But we
have rather an effective mechanism of analogies. In order to use it we should determine whether
there are some countertypes of such a “sphere” in our Universe, i.e. Miniuniverses, and what
their structure is.

There are very unusual objects in the Universe: “neutron stars” and “black hole”. A “neutron
star” is a massive, extremely compact residue of a “burnt” star after the strongest gravitational
contraction. The matter within a “neutron” star is under an enormous inner pressure. This
pressure is so high that all nuclei “disperse” into separate nucleons while protons turn into
neutrons and adjacent neutrons are so close to each other that there is nucleonic repulsion
between them. Obviously, such an object cannot be a super small countertype of our Universe.

A “black hole” occurs in our Universe similarly to a “neutron star” but from a more massive
burnt star. Therefore, the inner pressure within a “black hole” is notably higher than in a
“neutron star”. Under such pressure adjacent microobjects in a “back hole” become so close to
each other that the conditions of their existence are impaired and all of them “disperse” into
constituent elements of ether. That is why the matter in a “black hole” consists of a multitude of
varying complexity objects of level C; and a multitude of free elementary objects of levels (5,
Cs,... . Moreover, elementary objects of levels Ci, Co. Cs.... in a “black hole” are much smaller
than in our Universe because the pressure in a “black hole” is much higher than in our Universe.

If we further draw the analogy between the “black hole” in our Universe and the Universe
itself the matter beyond the “stellar sphere” should consist of a multitude of varying complexity
objects of level C.; and a multitude of free elementary objects of levels Cy, Ci, Co. Cs.... . The
elementary objects of level C.; are electron-like and neutron-like objects that consist of the
highly rarified electrons and neutrons respectively. The mean pressure beyond the “stellar
sphere” should be much lower than in our Universe, i.e. within the “stellar sphere”. Therefore,
elementary objects of levels Cy, Ci1, Co. Cs.... beyond our Universe should be rarified and be
much larger in size than in our Universe.

Since all free elementary objects of levels C.;, Co, C1, Co,... have whirl-like structures, all of
them are in a constant chaotic motion. If we could look beyond the “stellar sphere” or the “event
horizon” as a minister of religion on Fig.3, we would not be able to see anything organized
because of proportions.



Originated as a “black hole”, our Universe cannot extend, inherently, unless it is “fed” by the
matter from the “event horizon”. Moreover, it can extends only if captures the matter beyond the
“event horizon”.
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DJIEKTPOH —
OKHO BO BCEJIEHHVYIO

JleonoB H.H.

B cTpyKkType 37eKTpoHa COAEPKUTCS KIF0Y K TOHUMAHHUIO yCTPOWCTBA BCETO MaTepHaIbHOro Mupa.
*

YeJI0BE€YECTBO C HE3aNaMATHBIX BPEMEH MHTEPECOBAIOCH YCTPOMCTBOM Mupa, OT Majoro 1o
HeoObaTHOro. K Hacrosimemy BpeMeHM Mbl MHoOroe y3Hand. Ham u3BecTHO, uTO BCE,
OKpYXKalolllee Hac, COCTOUT W3 JJIEKTPOHOB M HYKIOHOB. OJHAKO, BBISIBUTH CTPYKTYpPY
JJIEKTPOHA JI0 CUX IOp HE yIaéTcsl.

* Hamr »u3HEHHBINA ONBIT TOBOPUT O TOM, YTO BCE, OIIYIIAEMOE HAIIMMH OpPraHaMH YyBCTB,
UMeeT NPOTSHKEHHOCTh U 00J1ajaeT CBOWCTBOM JenuMocTH. Hanuuue y 31aeKTpoHa KOHEUHOU
MPOTSKEHHOCTH MOJATBEPKICHO SKCIIEpUMEHTaNbHO. Ecnu Obl 3J€KTpOH, Kak U Jr000H qpyroit
MaTepHaIbHbI 00BEKT, He 00J1a/1a1 KOHEYHOH MPOTSHKEHHOCTBIO, TO OH HE CYILECTBOBaI Obl. A
TaK Kak dJIEKTPOH 00JagaeT, XOTh U OYEHb MaJIOH, C Halllel TOYKU 3pEHUs, HO BCE e KOHEUHOM
HOPOTSDKEHHOCThIO, TO OH JOJDKEH COCTOSATh M3 KakUX-TO eI€ Oosiee MENKHUX 3JEMEHTOB,
00JaaouX CBOUMU KOHEUYHBIMHU MPOTSLDKEHHOCTSIMH. W 3TOT mpolecc AeIMMOCTH 3JIEMEHTOB
MaTepHH J0JKEH ObITh OECKOHEUEH.

[TpencraBuTenn COBpEMEHHOM (DM3UKH 3asBISIOT, YTO OHU TAKYIO JJOTUKY HE MPUEMITIOT, YTO
UX «3IpaBbIl CMBICI» BOCCTAET NMPOTHUB TakKoH JIOTWKH [l]. OmHako, X «3IpaBblii CMBICI»
HUYEro, KpoMe KalUTYyJSALUUN B MPoOJeMe BBISBIECHUS YCTPOICTBa 3JIEKTPOHA, MPEAJIOKUTH HE
MOXET.

WuTepecHo, 4TO0 M3 TIyOMH HMCTOpPUU, OT ApHEB — JPEBHEHIINX MPEAKOB COBPEMEHHBIX
WHIUHIIEB, 710 HAC JOIUIN MOJA00HBIE XKe MPECTaBICHHUS 0 Oe3rpaHUYHON JA€TMMOCTH AJIEMEHTOB
Marepuu. CiaydaliHO JI TaKO€ COBIafeHue?

* Hamm 3Hanus o0 ycrpoiictBe BceneHHOH NOCTOSHHO NOMONHSIOTCS. OTH 3HAHHS
BBICTPAMBAIOTCS. C IOMOIIBK HCCIEAOBAHUS JJIEKTPOMArHUTHOTO M3JIYYEHHsI OT YJIAJIeHHBIX
HUCTOYHUKOB.

HccnenoBaHuss  CIIEKTPOB  JIEKTPOMAarHUTHOTO — M3JYYEHHs, COMVIACHO  HMMEKOIIUMCS
KPUTEpUSM, T'OBOPAT O TOM, UTO Halla BcelleHHas CTpeMUTENBHO pacupsercs. YeM pansiine oT
HAc OTCTOMT 3Be3Jla, TEM CTpEMHUTeNIbHEN OHa OT Hac yOeraer. Hamia teneckomnusi pa3BUBaeTCs
HACTOJIBKO YCIEIIHO, YTO YK€ MO3BOJIIET NMPUHUMATh M3JIy4eHUs U3 nepudepuitHpix obmacreit
Bcenennoit. CornacHoO HalllUM KpUTEPUSIM, CHEKTPbl IPUHUMAEMOT0 U3JIYYEHHS TOBOPST O TOM,
4TO TpoMajHbIe 3BE3/1bI Ha mepudepun BceeneHHOM yOeraroT OT Hac cO CKOPOCTSMH, 3aMETHO
IIPEBBINIAIOIIMMHA CKOPOCTh cBeTa. HO Beap XOpOIIO HM3BECTHO, YTO BELIECTBO HE MOXKET
JIBUTaThCsI CO CBEPXCBETOBBIMU CKOPOCTSIMH !

CrenmoBaTenbHO, HAIIM CBEACHUS 00 YCTPOMCTBE Kak JJIGKTpPOHA, TaK W Bcel BcenenHoi
00J1aJal0T CYIIECTBEHHBIMU U3bSTHAMHU.



AJleKBaTHBIE CBEICHHUS 00 YCTPOWMCTBE JJIEKTPOHA (M HYKJIOHOB) MOTYT OBITh BBISBIICHBI
TOJIbKO C TIOMOIIBIO 3KCIEPUMEHTAIBHBIX (hakTOB. «Packomku» mokazaiu, 4YTO HEO0OXOIuMbIe
JUTst 3TOTO (haKTHI B (DU3WKE M3BECTHBI, HO MOYEMY-TO YIIOPHO HE UCHOIB3YIOTCS. UTOOBI 3THUMU
(dakTaMu BOCIOIB30BATHCS, HYKHO JKeJIaHHe, TEPIIEHNE, TI0CIeI0BATEIbHOCTh U HACTOMYUBOCTb.

[Ipexxne Bcero, HYXHO OOpaTUTBCS K pe3yibTaraM d3KCICPUMEHTa, MPOBEICHHOTO
corpyaaukamu NSO AH CCCP (Anma-Ata) [2]. DTH pe3yabTaThl TOBOPST O TOM, YTO aTOMHBIE
g/jpa BCEX CYIIECTBYIOIIMX XHWMHUYECKHX 3JEMEHTOB 00JIaJJaloT KBA3UKPHUCTALINYECKHUMH
CTPYKTypaMu M3 CBOMX HYKJIOHOB. OTCIOfa CilelyeT O4eHb JIOOOIBITHBIN BBIBOJ: HAUMEHBIIINE
HEJIIMMbIE TIOPIUU SHEPTUH (KBAHTHI) U COOTHOIICHUS! HEOIPEIEIEHHOCTEN KBAHTOBOM TEOpUU
ABIIAIOTCS HE OOBEKTUBHBIMH (akTOpaMu MaTepualbHOro Mwupa, a Bcero JHIb
BCIIOMOTaTEJIbHBIMU MCKYCCTBEHHBIMU MOHSATHUSMHU COBPEMEHHON TEOPUU MUKPOMHUPA.

[IpencraBienus 0 CylIeCTBOBAaHUH HEIEIUMbIX KBAHTOB SHEPIHHU MOSBUIUCH B (PHU3HUKE U3-3a
OIMOOYHOTO BBIBOJA O MPUHIIMITHATLHOW HEBO3MOKHOCTH IPUMEHEHHUSI METOIOB KJIACCHUECKOM
(bu3MKN B TEOPUU MUKPOMHpPA. DTOT BBIBOJ MOSBUIICS BCJEACTBHE HEyAau B MEPBBIX MOIMBITKAX
MOHATH  YCTPOWCTBO aroma. Vcmonp3oBaHHBIE TOrAa MOJEIM  aTOMOB  OKa3alUCh
HEa/JIeKBaTHBIMU, OHM HE CMOTJHM OOBSICHUTH Jaxe caMm (akT CTAOUIBHOTO CYIIECTBOBAaHUS
aTOMOB.

[lepBble MOAETM aTOMOB OKa3aJIUCh HEAEKBATHBIMHU M3-32 TOTO, YTO B HUX HE YYUTHIBAJIOCH
COTPOTHUBIICHUE JBMKEHHUIO SJIEMEHTOB aTOMa — JJIEKTPOHOB M HYKIJIOHOB, M HE YYHUTHIBAJIUCH
MarHUTHBIE B3aUMOJICHCTBUS MEX]Y SJIEMEHTaMU aToMa.

* OTka3 OT yuyera CONPOTHUBJICHUS [BI)KCHHIO 3JIEMEHTOB aToMa SIBWICSA CIIEIICTBHEM
HEOpEXKHOTO0 W TOBEPXHOCTHOTO aHalM3a pe3yjibTaToB OJKCIepuMeHTa MaiikeabCcoHa,
MIPHUBEJIIIETO K BHIBOAY 00 OTCYTCTBUHM B MaTepuaibHOM Mupe 3¢dupa, B3auMOICHCTBYIOIIETO C
00BEKTaMHU MHKPOMHpPA M OKa3bIBAIOILEIO CONMPOTUBJICHHE MX JABIKEHUIO [3]. BHuMaTenbHbIN
aHaJ u3 TOKa3all, YTO AKCIEPUMEHT MalKelbCOHa MPUHIMITUATIBLHO HE CITOCOOEH OTBETUTH Ha
BONPOC O cyliecTBoBaHuU 3¢upa. JlokazaTenbcTBa CyniecTBOBaHUS dPUpa yIAIOCh MOTYIUTh
TOJIBKO HJICHTU(DUKAIMOHHBIMH METOJaMHU, C TIOMOIIBI0 ydeTa d3(upa B CTPYKTYPHBIX
aJICKBaTHBIX MOJIEIISIX aTOMOB.

* OTKa3 OT ydyeTa MarHUTHBIX B3aUMOJCHCTBUN MEXIYy 00OBbEKTaMHW MUKPOMHpPA TTPOU3OIIIET
M3-32 OIMMOOYHOTO BBIBOJA AMIEpa O TOM, YTO MArHETU3M SIBJSETCS HE CaMOCTOSITEIBHBIM
SIBJICHHEM, a CJICJICTBHEM JABHKEHUS SJECKTPUUYECKUX 3apsANIOB. DTOT OMIMOOYHBIM BBIBOJ OBbLI
CIEJIaH MO PEe3yJIbTaTaM XOPOIIO U3BECTHOIO dKCIEpUMeHTa DpcTena. Bunsl AMnepa B 3TOM HET
— Torja em€ He OBbUIO WM3BECTHO, YTO BCE AJIEMEHTapHbIE OOBEKTHI MUKPOMHpA 00JIa/at0T
COOCTBEHHBIMH MAarHUTHBIMHU TOJIIMH. Korga 3To cTamo M3BECTHO, HUKTO JaXKe€ HE MOMBITAJICS
npoBeputh BBIBOJ Awmrmepa. [lociemoBarenbHbId aHAMM3 TIOKa3all, YTO MAarHeTH3M B
DKCIIEPUMEHTe DpcTena BO30yXKIaeTcs HE JABM)KCHHEM HOCHTENEH SIEKTPHUYECKHUX 3apsjioB, a
JIBH)KEHUEM HOCHUTENEH COOCTBEHHBIX MATHUTHBIX MoJieit [3].

VY4yer adupa, ¢ €ro COMPOTHBICHUEM JBIKEHUIO DJIIEMEHTOB aToMa, W y4eT MarHUTHBIX
B3aUMOJICCTBUN MEXIY dJIEMEHTAMU aToOMa, TO3BOJIMIIN TTOCTPOUThH aJIeKBaTHBIE CTPYKTYpPHBIE
MOJIEJT aTOMOB, OOBSCHUBIINE KaK CTa0WJIBHOE CYIIECTBOBAaHHWE AaTOMOB, TaK W JpYyTUe
M3BECTHBIC CBOMCTBA aTOMOB, M BEISIBUBIIIHE €III¢ HE M3BECTHBIC NX CBOWCTBA [3].

e Takum oOpazoM, 3¢up oKazalcs TPETEHACHTOM Ha «CTPOUTENBHBIN MaTepuam» st
AJIEKTPOHOB U HYKJIOHOB. [[71s1 TOro, 4T0OBI OH MPUOOPEN CTATyC PEATbHOTO «CTPOUTEIHLHOTO
MaTepuaina», HeoOOXOIMMO yOeAUThCS B TOM, UTO B MaTepUaIbHOM MUpe OTCYTCTBYIOT OOBEKTHI,
MIPOMEKYTOUHBIE, TI0 MacCe, MEXy SJIEKTPOHOM U dJIeMeHTaMu ddupa.

CkaHupoOBaHUE, «IIPOCBEYNBAHKE» HE OOHAPYKUIIO CTATHUECKU YIIOPSAOYCHHBIX CTPYKTYp B
AJIEKTpPOHE. B pe3ynbrare BEBICOKOIHEPTUIHBIX CTOJIKHOBEHHM SJIEKTPOHOB HUKAKUX OCKOJIKOB C
Maccoi, MEHbIIIE MAaCChl AIIEKTPOHA, TaKXKe 00Hapyx)eHO He Obuto. OaHaKo, 3TH (PaKTHl ené He
ABIISIOTCS JOKA3aTEIbCTBOM OTCYTCTBHSI OOBEKTOB, TPOMEKYTOUHBIX MEXKY dJIeMEeHTaMu 3¢upa
U DJIEKTPOHOM, TaK KakK HallM MPUOOPHI 00JaJal0T YyBCTBUTEIHHOCTHIO, HEIOCTATOYHON st
HaAOJIO/IEHUsI OTJENbHBIX AJIIEMEHTOB 3(upa M, OJIU3KUX UM MO Macce, 0OBEKTOB, €CIU TaKhe



00BEKTHI cymecTBYIOT. Clie1oBaTeabHO, YHUCTO HKCIIEPUMEHTAIBHOE PELICHHE 3TOr0 BOIPOca, B
HACTOSALIEE BPEMsI, HEBO3MOKHO.

OcTtaéres TOJIBKO OJIHA BO3MOXHOCTBH PEIIEHUs 3TOro Bompoca. HyXHO BBIICHUTH, Kakoi
MOYET OBITh CTPYKTYypa 3JIEKTPOHA, COCTOSILEr0 U3 MHOXKECTBA JIEMEHTOB 3(upa, U MPOBECTU
IIPOBEPKY  aJI€KBaTHOCTH, HEIIPOTUBOPEYMBOCTH  TaKOM  CTPYKTYpPBl ~ H3BECTHBIM
9KCHEPUMEHTAIbHBIM (paKkTam.

o Tak KaK CKaHMPOBAHME I10KA3AJI0, YTO CTPYKTYpPaA JIEKTPOHA HE HAXOJUTCS B CTATUYECKOM
PaBHOBECHHM, TO OCTAETCS TOJIBKO OJJHA BO3MOKHOCTh CTAa0MJIBHOTO CYIIECTBOBAHMS JIEKTPOHA —
B BHUJIE CTPYKTYpPBI, COXPAHSIOLIEN CBOIO YCTOWYUBOCTD 34 CUET HENIPEPHIBHOIO JBUKEHHUS.

OxkaspiBaeTcsi, B MAaKpOMHMpe CTPYKTYpbl, YCTOMUMBOCTb KOTOPBIX OO€CHeunBaeTCs
HETPEPHIBHBIM JIBUKEHUEM, XOPOIIO H3BECTHBI. ITO — aTMOC(hEpHbIE CMEPYH.

ATMoc(epHbIi cMepd SBIISETCS CUCTEMOM OrpOMHOIO MHOXKECTBA 3JIEMEHTOB CUJIBHO
MOHM3UPOBAHHOIO BO3[yXa, HAXOSAIIMXCA B HENPEpPHIBHOM JBMKEHUU. OH COCTOUT U3
LEHTPAJIbHOW BO3AYIIHOM CTPYH M W3 MHOMKECTBA CIHPAJIBHBIX CTPYH, HaBUBAIOLIUXCA Ha
LHEHTpaJIbHYyI0 CTpyro. Kakaplii 37€MEHT MOHM3MPOBAHHOIO BO3Ayxa o0janaeT cOOCTBEHHBIM
MarHuTHBIM I1OJIEM.

CornacHo pe3yiapTaTaM 3KCIIEPUMEHTAa JpCTeNa, MOTOK COOCTBEHHBIX MArHUTHBIX MOJEH
3JIEMEHTOB BO3/yXa, B LIEHTPaJIbHOI cTpye cMepua, BO30YyX/JaeT BOKPYT LIEHTPAJIbHOH CTpyH
MarHuTHoe mone Hs, KoTropoe B (U3MKE YIOPHO HA3bIBAIOT «KPYTOBBIM», XOTS B
JEHCTBUTEIBHOCTH OHO SIBISIETCSl CHUPAIBHBIM. MarHuTtHoe mnosie Hs 3acTaBiseT BO3IyX B
CIHPAIBHBIX CTPYSIX HENpEephIBHO JBUTAThCSA. [IOTOK COOCTBEHHBIX MAarHUTHBIX TIOJIEH
3JIEMEHTOB BO3/yXa B CIHMPAIBHBIX CTPYSAX, COIVIACHO SKCIEPUMEHTY OpcrTena, Bo30yKaaer
BOKPYT KaXIOW CHUPAJbHONH CTPyH HOBBIE MAarHUTHBIE IIOJSL, CyMMa KOTOPBIX 0Opasyer
MarHuTHOE 1moje f{; B LEHTPaIbHOW CTpye cMmepua. DTO mnosie [, 3acTaBiisieT HENpPEpPHIBHO
JIBUTaTbCs BO3AYX B LICHTPAJIBHOM CTpPYE.

CKOpOCTb IBM)KEHUS BO3/lyXa B CTPYSAX YBEIMUMBAETCs OT nepudepun cmepya K neHTpy. 13-
3a 2TOro, BHYTPCHHEE JaBJIICHUE BO3/1yXa B cMepue OT NepU(epuu K LEHTPY YMEHBIIAETCS.
bnaronaps sToMy nepenaay BHYTPEHHUX JaBJIEHUI BO3]yxa, HEUTPAIU3YIOTCS LIEHTPOOEKHbBIE
YCKOpEHUsI B CHUPAJIBHBIX CTPYsAX cMepua, oOecreynBasi JUHAMUYECKH YCTONUYMBOE
CYyILLIECTBOBAHHUE CMEpYa.

Cymma MarHuTHbIX nosiedt Hs u H, cocTaBiileT yCTONYMBO CYIIECTBYIOIIMI MATHMTHBIH
BUXPb, O00ECNEeYMBAIONINI yCTOMYMBOE CYIIECTBOBAHHWE cMepya. IJTOT MarHUTHBIM BUXPb
CHJIBHO YIIJIOTHSAET BO3AYX B CMEpYE, 10 CPABHEHUIO C OKPYKAIOIIUM BO3AYXOM.

o Jlo-BUIMMOMY, 3JIEKTPOH HMEET Takyl e CTpyKkTypy (puc.l). [ns toro, ytoObl OH
o0yanan MeKTPUYECKUM 3apsiIoOM U COOCTBEHHBIM MAarHUTHBIM I10JIEM, OH JIOJIKEH COCTOSAThH U3
3JIEMEHTOB 3(upa, 00JaNAIOUIMX 3IEKTPUUYECKUMH 3apsilaMd U COOCTBEHHBIMH MAarHUTHBIMU
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nonisiMu. OH JTOJDKEH COCTOSITh U3 MPSMOU LIEHTPabHOM d(pUpPHON CTPYH U U3 HABUBAIOIIMXCS HA
HMEHTPATHHYIO CTPYIO CITUPATBHBIX A(UPHBIX CTPYH € JIEBOCTOPOHHEH 3aKkpyTKOW. IMEHHO Takoi
dbopMoil dMEKTPOH AOKEeH 001aaaTh Ui TOTO, YTOOBI MMEIH MECTO Pe3yNIbTaThl U3BECTHBIX
DKCIIEPUMEHTOB.

Bokpyr moToka 3JeKTpOHOB, COTJIACHO 3KCIEPUMEHTY DpcTena, BO30YKIAeTCs CIUPATbHOE
MarHuTHOE moJje. Pe3ynpTaThl 3TOro 3KCHepuMeHTa peaiu3yloTcs, eciau ChupaibHble d(UpHbIE
CTPYH 3JIEKTpOHA 00J1a/1al0T ICBOBUHTOBOM 3aKPYTKOM.

TpaekTopust ~ HNPAMOJIMHEMHOTO  JBUKEHUS  DJIEKTPOHA  HMCKPHUBIISIETCS,  COIVIACHO
skcriepuMeHTy JlopeHiia, mpu TNONagaHUM 3JEKTPOHA BO BHEIIHEE MAarHUTHOE IoJjie. ITO
HCKPHUBJIEHHE MOXET UMETh MECTO TOJBKO B TOM CIIy4ae, €CH 3JIEKTPOH 00JIajaeT He IapOBOH,
a BBITSIHYTOH (OPMOHA.



CrabuibpHOE CYIIECTBOBAHHE JJIEKTPOHHOTO CMepua O00eCledyrBaeTCsl CYIIECTBOBAHHUEM
3JIEKTPOHHOI'0 MATHUTHOTO BHXPSI, COCTOSIIIETO U3 MPSIMOTr0 EHTPAIBHOTO Ne U CHPATLHOTO
hs MarHUTHBIX MOJIEH.

° HeWTpoH COCTOUT M3 OrPOMHOTO MHOKECTBAa HEUTPOHOMOJOOHBIX 3JIEMEHTOB 3(upa,
O00BEIMHEHHBIX B CMEPUYENOJO00HYI0 CTPYKTYpPY, HO €ro CTPYKTypa CHJIBHO OTJIWYAEeTCS OT
CTPYKTYpHbI 25ieKTpoHa. OH COCTOUT U3 HEHTPAJIbHOU CTPYH, 3aMKHYTOW Ha ceOsl U CBEpHYTOH B
KOJIBIIO, U U3 MHOKECTBA CIIUPATBHBIX CTPYW, HABUBAIOIIMXCS Ha LIEHTPAJIBHYIO CTPYIO (pHUC.2).
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CrabunbHOe CylLIeCTBOBaHME HEHWTPOHA TakKe OOYCJIOBJIEHO CYLIECTBOBAaHHEM HEHWTPOHHOIO
MATHUTHOTO BUXPS.

o Cmepueno00HOCTb CTPYKTYp OJJIGKTPOHOB U HEMTPOHOB MO3BOJIIET BBIPAOOTAThH
a/ICKBaTHOE TIOHUMAaHHME psija CBOHCTB AITHX MHKPOOOBEKTOB, HEIOCTYHMHOE COBPEMEHHOMN
¢du3uke, MOATBEPKAA TEM CaMbIM a/IeKBATHOCTh TAKOI'O IOHUMAHHUS UX CTPYKTYP.

- HeobOxomuMoCTh ydeTa MarHWTHBIX B3aUMOJICUCTBUN B TEOPUU MHKPOMHUpA MOTpeOOBaja
HOCTPOCHMS a/IEKBATHOIO KOJIMYECTBEHHOI'O ONMCAaHUS COOCTBEHHOI'O MarHeTU3Ma 3JIEKTPOHA.
370 OBUIO CleNaHO WACHTU(UKAITMOHHBIM METO/IOM, UCXO/IS U3 N3BECTHBIX IKCIIEPUMEHTAIBHBIX
3HAYCHWH CIEKTPATbHBIX THHUI HeHTpanbHOro aroma “He. OKa3anoch, 4To 3MEKTPOH 00MagaeT
WCKIIFOUUTENIBHO Y3KOM MAarHuTHOW cTpyed. HampsskeHHOCTP 3TOro mojs Cnajgaer, Ipu
OTKJIOHEHMHM HA YTOJI @ OT OCH CUMMETPUM MAarHUTHOTO IOJISI 3JEKTPOHA, MPONOPLMOHAIBHO
(cosp)>*. VIHBIME cTOBaMHM, SIEKTPOH JOIDKGH O00JafaTh CBOMCTBAME JUTHHHOTO M Y3KOTO
pabomarouje2o coreHouoa.

- HenpepbiBHOE mpokauumBaHHE BHEIIHEro 3(upa yepe3 >IEKTPOHHBIH MAarHUTHBIA BUXPb,
JIeNIaeT JJIEKTPOH IMOXO0XKHM Ha pabomarowuti npomouHslii oeueamens. Takoe MpPOKauMBaHHUE
BHEIIIHET0 3(Hpa CO3AaeT PEaKTUBHYIO Y3(PUPHYIO CTPYIO, 3aCTaBJIAIOLIYI0O CBOOOHBIN JIEKTPOH
HaXOJUTHCSI B TIOCTOSIHHOM JIBJKEHUHU. DJIEKTPOHBI, BbiOpachiBaeMble COJHIIEM, ABUXKYTCS CO
CKOPOCTBIO V~(600=700)km-c™. UToOBI JJIEKTPOH MOTI [JBHUraTbCid C TAaKOHM CKOPOCTBIO B
COMpPOTHUBIIAOILEHCS 3PUPHOM Cpeie, CKOPOCTh MPOKAUYKU BHEIIHETO 3(pupa yepe3 AMeKTPOHHBIN
MarHUTHBIN BUXPb JI0JDKHA OBITH HE MeHblIe, yeM V. [Ipu Takoit orpoMHOM CKOPOCTH MPOKAUKH,
AIIEKTPOHHBIA MAarHUTHBIM BHUXPb OYEHb CHUJIBHO CXHMaeT 3(Up B 3JIEKTPOHE, 3HAYUTEIILHO
YBEJIUYMBAsI €0 MJIOTHOCTh, [0 CPABHEHUIO C IJIOTHOCTHIO BHELTHETO 3upa.

- Cormacho CTO A.DWHImITENHa, MacChl JBHKYIIMXCS DSJEKTPOHOB M HYKIOHOB
YBEJIMUUBAIOTCA C POCTOM CKOPOCTH M YMEHBINAIOTCA C MAaJeHUEM CKOPOCTH. OTO
MOJTBEPXKJIEHO AKCIEepUMEHTaIbHO. CMepuenooOHOCTh CTPYKTYpP 3JIEKTPOHOB M HYKJIOHOB
MO3BOJISIET BBIPAOOTATh MPOCTOE COAEpkKAaTeIbHOE TOHUMAaHUE MPUYUH 3TOTo sBIeHHs. Macchl
AIIEKTPOHOB M HYKJIOHOB, HM3-32 CMEPUENOJ00HOCTH HMX CTPYKTYp, 3aBUCST OT IUIOTHOCTHU
okpykatomiero s¢upa. [Ipu IBHKEHUH 3TUX MHUKPOOOBEKTOB, INIOTHOCTH BCTPEYHOTO MOTOKA
sdupa YBEIMUMBAETCS C POCTOM CKOPOCTH JBWXKEHHS MHKpooObekTa. M3-3a 3Toro wu
IPOMCXOTUT 3aXBaT MEKTPOHAMH U HYKJIOHAMH JTOTIOJIHUTENBHBIX Macc 3¢pupa.

- [Ipn pa3roHe Ha yCKOpPHUTENAX, BEIMUYMHBI MacC 3JIEKTPOHOB BO3pacTalv Ha 2+3 mopsiKa,
TOTJa KaK BEJIMYMHBI MAacC HYKJIOHOB, IIPU 3TUX K€ CKOPOCTAX, BO3pAcTalM BCEro JHIIb B 1,5
pasa. IIpyunrHa TakoW IHCHPONOPLHU 3aKIKOYAECTCS B TOM, YTO CTPYKTYPBI 3JEKTPOHOB WU
HEUTPOHOB MPHHLUMIHAIBHO OTIMYAIOTCS APYr OT Jpyra. B snexTpoHe ans BHemrHero >¢upa
OTKPBITBI BCE CTPYU — U LICHTPAJIbHASA, U CIIUPAJIbHBIC, 3 B HEUTPOHE — TOJBKO BHEIHUE CTPYH.
N3-3a 3T0T0, 4yBCTBUTEIBHOCTh BEJIMUMHBI MACChI JIEKTPOHA K BEJIMYMHE IJIOTHOCTH BHELIHETO
3¢upa 0Ka3bIBACTCS 3HAYUTEIBHO BBIIIE YYBCTBUTEIBHOCTH BETMUMHBI MACChl HEUTPOHA.



HeobxomuMo OTMETHTH, YTO JKCHEPUMEHTAIBHO BBISIBICHHAS OTPOMHAS JTUCTIPOTIOPIIUS
INpUpANICHUH BEIMYMH MAacC 3JIEKTPOHOB M HYKJIOHOB, MPU OJHUX M TEX K€ CKOPOCTAX HX
JIBUKCHHUSI, CBHJICTEIILCTBYET 00 OMIMOOYHOCTH KOTUYeCTBEHHBIX cooTHomeHuit CTO.

- CmepuenoJoO0HOCTh CTPYKTYpP 3JEKTPOHOB M HYKJIOHOB JAENAeT MPO3PAuHbIMHU MPUYHHBI
HEy/1a4y MOMNBITOK BBISBJICHUS 3THX CTPYKTYP C MOMOIIBIO UX CKAHUPOBAHUS, «ITPOCBEUUBAHUS»
U C TOMOIIBI0 HMX BBICOKOPHEPTHYHOTO pa3pylIeHUs. OJIEKTPOHbI U HEUTPOHBI MOTYT
pacrnaaarhecsi TOIBKO Ha OTJENbHBIEC 3JIeMEHTHI 3dupa. Ho 3T0 MOXKeET MpOUCXOANUTh TOJIBKO MPU
OTPOMHBIX BHYTPEHHUX [aBJICHHUSIX B OONBIIMX MACCUBAX MUKPOOOBLEKMO8, WU TpHU
YpE3BBIYAITHO BBICOKOIHEPTHUHBIX COYIAPEHUSIX 0MOenbHbIX MUKPOOObekmog. CTONb BBHICOKHE
JMABJICHUSI peaju3yeMbl TOJIBKO B «UYEPHBIX JbIpax». BennuyumHbl SHEpruil coynapeHui,
HEOOXOAMMBIC JJIsl pacraja JIEKTPOHOB W HEWTPOHOB Ha 3JEMEHTHI 3(upa, peaanu3yeMbl B
bonwsmom Anponnom Komnaitnepe. [Ipo6nema 3akimrodaercs B ToM, kKak 3adukcupoBaTh B bBAK
«pacchlllaHne» MHUKPOOOBEKTOB Ha OTAENbHBIC 3JIeMeHTh 3dupa. Eciam Ttakas Qukcanus
OKa)XeTCS BO3MOXKHOM, TO OYJET JOCTUKUMO IKCIEPUMEHTAIbHOE OIpE/IeICHHE YHEPTUN CBSI3U
CUCTEMBI 3JIEKTPOHA U CUCTEMbI HEUTPOHA.

.

Teoperndeckasi (pu3rKa UCTBITHIBACT CEPhE3HBIC HEAYTH B MIOHUMAHWU YCTPOWCTBA HAIIeH
Bcenennoit u Bcero Mupa. OHa 70 cuX Mop «HE 3aMedaer» onyoOnukoBaHHeie B 1979r, B
LEHTPaJIbHOM aKaJEeMHUYECKOM KypHaJle SKCIIEPUMEHTAIbHbBIE PE3YJIbTaThl, U3 KOTOPBIX CIEIYET
OTCYTCTBHE HEJENMMbIX KBAaHTOB DHEPrMHM B MarepuasibHoM Mupe [2]. OHa HE B COCTOSIHHH
OOBSACHUTH OTPOMHYIO JUCIPOMNOPLMI0 IPUPOCTOB MACC JJIEKTPOHOB M HYKJIOHOB IpHU
OJINHAKOBOM YBEJIMYEHUU UX CKOPOCTH,. .. .

Teopernueckass (u3KMKa B IMIOKE OT OAHOTO M3 IOCIETHHX OTKPBITHH — «CBEPXCBETOBOTO
pacmupenusi» nepudepun Bceenennoif. [IpuumHOI BBIBOJA O «CBEPXCBETOBOH» CKOPOCTH
paszberanus nepudepun BeeneHHON, TOCTYXHIO OTKPBITHE HEOOBIYAHHO OOJIBIIIOT0 «KPaCHOTO
CMEUIEHUsD» CHEKTPOB 3JIEKTPOMAarHUTHOTO M3JIYyYEHUS OT CBEPXYAAJICHHBIX HMCTOYHUKOB.
CornacHo kputeputo Jlomiepa, cToiab OOJBIINE «KPACHBIE CMEIIEHUS» CHEKTPOB H3ITyYCHHS
TOBOPAT O TOM, YTO MCTOYHHMKH ITUX M3IYYCHHUH yIaIsAIOTCS OT 3€MJIM CO CKOPOCTSAMHM, 3aMETHO
MPEBBILIAIOIIMMU CKOPOCTh CBETA.

* Ho BemecTBO HE MOXKET IBUIAThCA CO CBEPXCBETOBBIMHU CKOpOCTsAMHU. Clle0BaTEIbHO,
CTOJIb OOJIBIIINE BETMYMHBI «KPACHOTO CMEIICHUS» JTOJKHBI UMETh KaKO€-TO MHOE OOBSICHEHHUE.
D10 WHOE OOBSCHEHHE MOXHO MOJYYHUTh, BCIIOMHHMB, YTO JJIEMEHTApHBIMU TE€HEpaTOpamu
ANIEKTPOMATHUTHOTO W3JIYYCHHS SIBIISIOTCS aTOMBI, W BBISICHHMB, OT KaKHX MaTepUalbHBIX
(bakTOpOB 3aBUCAT YACTOTHI ATOTO M3Ty4eHUs. HauaTh HY)KHO C BBISCHEHUS TIPUYUH MOSBICHUS
OIIMOOYHBIX MPECTABICHUN O CYIIECTBOBAaHUM HEJENMMbIX KBAaHTOB 3Hepruu. Oxazanaock, 4To
OTH MPUYHMHBI 3aKIIFOYAIOTCS B OMIMOOYHOM OTKa3e, B TEOPUHM MUKPOMHpA, OT yueTa 3Qupa, ¢ ero
COTMPOTUBIIEHUEM JBUKEHHI0 MUKPOOOBEKTOB M B OUIMOOYHOM OTKa3e OT y4eTa MarHUTHBIX
B3aUMOJICHCTBUI MEXIY MUKpooObekTamu [3].

[Ipu ydere compoTuBieHUs >hupa IBIKCHUI0 MHKPOOOBEKTOB M TMPH YYE€T€ MarHUTHBIX
B3aMMOJICHCTBUIT MEXIYy MHUKPOOOBEKTaMH, OBIIM TIOCTPOEHBI aJeKBAaTHBIE CTPYKTYPHBIE
MOJIEIM  HEWUTpalbHBIX  HEBO3OYXIEHHBIX aromoB. Oka3zamoch, 4YTO  YacToTa @
AIIEKTPOMArHUTHOTO M3IyYEHUS] HEUTPAILHOTO HEBO30YK/IEHHOTO aTOMa MPOTHUsS OMPEAETAETCS
COOTHOIICHUEM: w2=a4ﬁ73me71—0,25h2m{2, rme o W [ — TmapaMeTpbl JJIEKTPUYECKOTO U
MarHUTHOTO B3aUMOJICHCTBUH, M, — Macca 3JeKTpoHa, a N — KOA(PPHUIMEHT CONpPOTHBICHHS
adupa IBUKEHUIO AJIEKTpOHA (3TO — He KOoHcTaHTa [lnanka). M3 3TOro cooTHOILIEHUS ClIEyeT,
YTO (» YMEHBILNAETCS C yBeIHYeHUEM N (T.e. ¢ yBEIIMYEHHEM TIOTHOCTH dPupa).

Otcrofa cienyer, 4YTo 4acTOThI AJIEKTPOMArHUTHOTO U3JIyUYEHHUS aTOMOB YMEHBIIAIOTCS He
TOJIbKO (M JJa’ke He CTOJIbKO) M3-3a «pa3deraHusy u3iaydarelei, a u3-3a MOBBIIICHUS IJIOTHOCTH
okpykarotiero 3¢upa. Takum 00pa3om, KaxKyIeecs «CBEPXCBETOBOE pa30eraHney U3mydaTeseH,
B nepudepuiiHeIx obnacTsax BeeneHHOM, 00BACHICTCS 3HAUUMENbHbIM YEeaudeHuemM niomHoCmu
aghupa 6 smux obaacmsix.



* DKCIIEPUMEHTAIIbHO OOHApY)KEHHOE SIBIIEHHUE «CaMOIPOU3BOJBHOIO» pacmaza aTOMHBIX
Alep TaKKe MMEET HENOCpPEeJICTBEHHOE OTHOLIEHHWE K BOIPOCY O pacnpocTpaHeHUH 3¢upa BO
Bcenennoii. 3to sBieHHE OOBSACHIETCS TaKXe€ POCTOM IUIOTHOCTH BEUIECTBA, M B YaCTHOCTHU
s¢upa, Bo Bcenennoit. Ho sBneHue «camopacmana» siiep HMMEET MECTO HE TOJIBKO B
nepudepuiiHpIx obnacTsx BcenenHol, a Bo Bcex e€ BHyTpeHHuX obOnactsax. CiemoBarenbHO,
MOBBILICHKE IIJIOTHOCTH BELIECTBA IPOUCXOAUT BO Beel BeeneHHOM.

BenuunHbl «KpacHOro cBUTa» CIEKTPOB 3JIEKTPOMATHUTHOIO U3JIYyYE€HUS CBUAETEIbCTBYIOT
0 TOM, 4TO 4YeM Jajblle OT LEHTPaIbHbIX obsacTeil BeceneHHoM, TeM BhllIe INIOTHOCTh 3(upa u
TEM BBIIIE IUIOTHOCTH BCETO BEIIECTBA. JTO SBISAETCS OECCHOPHBIM AKCIEPUMEHTAIbHBIM
JI0Ka3aTeJIbCTBOM 3aMKHYTOCTH Hallei BceneHHou.

.

B cBA3M ¢ npuBeAEHHBIMH 3/1€Chb PE3yJIbTaTaMH, OYEHb JIIOOOMBITHO BBINIAIAT
npezcTaBieHus o0 ycTpoiictBe Mupa, CyliecTBOBaBIlIKE B JAJIEKUE BpeMeHa B ipeBHel EBporre.

B te Bpemena cumranu, 4yTo 3eMiIsl HAXOIUTCS BHYTPU «3BE3IHOM c(epbl», Ha KOTOPOH
pacnionoxenbl Connne, JlyHa © JApyrue UCTOYHHMKH CBETOBOro u3iydeHus (puc.3d).
CymectBytoniee BHe <«3BE3AHOM chepbl», HMEHOBAIOCh TEPMUHOM «xaoc. Ilox «xaocom»
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Silmls

IIOHUMAJIOCh HEYNOPSAJA0YEHHOE MEepPBOBELIECTBO, M3 KOTOPOro c(popmMHpoBa/jach Hama
Bcenrennas u  Koropoe «moamuThiBaer» Hamy Bceeaennyro. IIpm  3ToM, moa
NEePBOBEIIECTBOM IMOHUMAJIOCHh OYEHb Pa3pesKeHHOE BELIeCTBO, KOTOpPOe, Cryliasich MO
BO3/eHCTBHEM guxps, n o0pa3yet Beesennyro.

Hamm coBpeMeHHUKH OLIEHUBAIOT 3T MPEICTaBICHUs KaKk HAMBHO-TIPUMUTHBHBIE (DaHTa3HHU.
OpnHako, eciii MOAONTH K 3TUM MPEACTaBICHUSAM, OTKAa3aBIIUCh OT CHOOM3Ma, TO OTKPBIBAIOTCS
YAMBUTEIbHEHIINE BEUIUM. becCrnopHO, ypOBEHb pa3BUTHS  3HAHUM, JOCTUTHYTHIX HalIel
LMBWIN3aleH, HECPABHUMO BBILLIE YPOBHS 3HAHWM, TOCTUTHYTBHIX B JApeBHeW Espome. Hamm
OIIEHKH JTUX JPEBHHX IPEACTABICHUN CBUAECTEIBCTBYET O TOM, YTO CYTh 3THX NPEACTaBICHUN
HaMmH He noHsATa. CKopee BCero, IpeBHUE €BPOIEHIIbI He CaMH BBIPaOOTAaIN 3TH NMPEICTaBICHUS
B XOJI€ CBOUX MCCJEJOBaHUM, a ABWINCH (OPMAIbHBIMU PETPAHCISATOPAMHU JTHUX CBEACHUU.
ToABKO TUM MOXKHO OOBSICHUTH SIBHYIO HAMBHOCTB COZIEP KAHUS 3TOM peTpaHCISILHH.

Bwmecre ¢ TeM, B 3TUX HEYETKHUX MPEACTABICHUSIX MOXKET ObITh 3aKOJIMPOBAaHA OYEHb Ba)KHAS
uHpopmanus. [leficTBUTENBHO, «CTYIIAIOMINUNA BUXPh» €CTh HE YTO MHOE, KaK ONMMCAHHBIN BbIIIE
ceywarowuili  mamepuro  mashumuultl - euxpsb. llom «HeOecHOW  cdepoii», BO3MOXKHO,
noapazymenaercs «cgepa LBapummisaa». Octaercs HOHATh, YTO TAKOE «IIEPBOBEIIECTBOY, YTO
03HAYaeT €ro «HEYIMOPSAOUYEHHOCThY, «Xa0C», U KaK OHO «ITOAIMUTHIBAECT) Hallly BeeneHnyro.

* YToOB! HaliTH OTBETHI HA AT BOIIPOCHI, HY)KHO CHayaja MOHATh, U3 YET0 COCTOUT MaTepus
B Hameil BcenenHoil. OObeKThl MakpoMuUpa U MHUKpOMHUpa B Hamiel BceneHHOW NpUHSTO
Ha3bIBaTh BEUIECTBOM. Bce OHM COCTOAT M3 3J€MEHTApHBIX 00BEKTOB MUKPOMHUPA — HYKJIIOHOB U
951eKTpoHOB. CreKTp Macc OOBEKTOB MUKPOMHUpPA U MaKpOMHUPa, C TOYHOCTBIO 10 BEIMYUHBI
MacChl HEUTPOHA, HempepbiBeH. [103TOMy Mexay MakpOMHpPOM M MHUKPOMHUPOM HET YETKHUX
I'PaHUILl, ¥ OHU MPEACTABIAIOT cO00I enHbIN ypoBEeHb opraHu3auuu Matepuu. O003HauUUM ITOT
ypoBeHb uepes Co.



DNEKTPOHBI U HYKJIOHBI COCTOST M3 OTPOMHBIX MHOXECTB JJIEMEHTOB 3(Hpa, KOTOphIE Ha
HECKOJIbKO TIOPSAKOB MeEJbuUe 3JCKTPOHOB W HYKJIOHOB. YPOBEHb OpraHMU3allMd MaTepuw,
COCTOSIIIMIA U3 AJIeMEHTOB 3¢dupa, HazoBeM Ci. DieMeHTHl ypoBHS C; cocTosT u3 emE Oolee
MEJIKUX 3JeMEeHTOB ypoBHs Cy, U Tak Aaiee.

Tenepb MOHATHO, YTO TaKOE «IepBOBEHIECTBOY». sl 00BEKTOB MakpoMHpa U MUKPOMHpPA
(ypoBeHb Cp) «I1€pBOBEILIECTBOMY SIBIISIFOTCS AJIEMEHTapHbIE 00BEKTHI A(hupa — 00BEKTHI YPOBHS
C1, st 00beKkTOB ypoBHS C1 — dIIEeMEHTapHbIE 00BEKTHI YpOBHS Co, ... .

Hcxons w3 aToil kiaccudukanmuy, MOKHO CKa3aTh, YTO Marepusi B Hamield BcenmeHHoi
COCTOUT M3 Makpomwupa, Mukpomupa (ypoBeHb Cp) U U3 MHOKECTB CBOOOIHBIX JIEMEHTAPHBIX

00bekTOB ypoBHEH Ci, Co,... . C poctom «HOMepa» K ypoBHs Cy, BeaWYHMHA IUIOTHOCTH
3JIeMEHTapHbBIX 00beKTOB ypoBHs Cy k=1,2,... Bo3pacraer.
JlpeBHHME TpelKH COBPEMEHHbIX WHIUHIEB — Apuu o0jafany MpeACTaBICHUSMU O

0e3rpaHMYHON JI€IMMOCTH 3JIEMEHTOB Marepuu. IIpu 3TOM, OHM cuMTanu 4YTO, MH3-3a
0e3rpaHUYHOrO H3MeNbUeHUs, Marepus wWuio3opHa. OnHako, ceds U CBOM KU3IHEHHbBIC
HNOTPEOHOCTH WJUTIO30PHBIMA OHU HE CYMTAIU. OTOT HapajoKC TOBOPUT O TOM, UTO
COJIEp’KaTEIbHOW CTOPOHBI OE3TPAaHUYHON JEIMMOCTH MaTepud — YIJIOTHEHHUS DSJIEMEHTOB
MaTepuH, MPU UX U3MEJIbYEHUH, OHU HE MOHUMANIU. BBIXOUT, OHU, KaK U JPEBHUE €BPONEHIIbI,
OBLIN BCETO JUIIb (POPMATEHBIMH PETPAHCISITOPAMU YbUX-TO 3HAHHIA.

* Tenepb MOXKHO MEPEUTH K BOIPOCY O TOM, YTO TaKOE «IIEPBOBELIECTBO» 3a IMpeieiaMu
Hauieil BeceneHHOoM U oueMy ero XapakTepHU3yroT KaK «Xaocy». Y BHUAETh TO, UYTO IPOUCXOIUT BHE
«3BE3AHON cdeprl», MbI HE MokeM. Ho y Hac ecTh BecbMa 3 (EKTHUBHBIN anmapar aHaJOTHM.
UYroObl 3TUM ammapaTtoM BOCIOJIb30BAaThCS, HY)KHO BBISICHUTH, HET JM B Hamiel Bcenennoit
KaKUX-TO €€ aHaJIOrOB — MUHUBCEJIEHHBIX, U KaK OHU YCTPOCHBI.

Bo Bcenennoii ecte oueHb HEOOBIYHBIE OOBEKTHI — «HEUTPOHHBIE 3BE3/bI» U «UEpPHBIC
IeIpb». «HeWTpoHHas 3Be3/ma» MpEeACTaBIsSeT COOOM MACCHUBHBIN, UPE3BBIYAMHO KOMIAKTHBIN
OCTaTOK «BBITOPEBIIEI» 3BE3/1bl, NCIIBITABIINI CHUJIbHEWIIEE IPAaBUTALIMOHHOE CxXaThe. Marepus
BHYTPU «HEUTPOHHOM 3BE€3/bD» HAXOAUTCS O]l OTPOMHBIM BHYTPEHHHUM JaBjieHHEM. BennunHa
ATOr0 JABJIEHUS TaKOBa, UTO BCE Spa «PACCHINAIOTCI» HA OTAENbHbIE HYKIOHBI. [IpoTOHBI, pu
3TOM, MPEBPALIAIOTCS B HEUTPOHBI, a COCEIHHE HEHUTPOHBI HACTOJBKO OJIM3KO PACIIOJIOKEHbI
JIpyT K JpYTy, 4TO MEXAY HUMHU JECHCTBYET HYKJIOHHOE OTTaJKuBaHuEe. OYEBUAHO, YTO TAKOU
00BEKT HE MOXKET OBbITh YPE3BBIYAITHO YMEHBILIEHHBIM aHaI0roM BeeneHHOM.

«YepHas apIpa» obpasyercs B Haueil BeceneHHOI Tak ke, Kak U «HEHTpOHHAs 3Be3/1a», HO U3
Oosyee MacCUBHOI BbIrOpeBIIeH 3Be3Abl. [[09TOMYy BHYTpEHHEE HaBJIEHHE B «UEPHOU AbIpE»
3aMETHO BBIIIE, YEM B «HEHUTpOHHOM 3Be3/iex». [Ipu TakoM naBieHUH, COCeJHHE MUKPOOOBEKTHI B
«YEpHOH JbIpe» CONMKAIOTCS HACTOJIBKO, YTO HApPYyILAIOTCS YCIOBUS MX CYIIECTBOBAHHUS, U BCE
OHHU «PACCHIMAIOTCS» Ha COCTABIAIOLINE UX 3JeMeHTHI 3¢upa. 3-3a aToro, Matepusi B «4epHOM
JBIPE» COCTOUT M3 MHOXKECTBA O0BEKTOB ypoBHA (i pa3iMYHOM CIOXKHOCTHM M W3 MHOXKECTBA
CBOOOJIHBIX 3JIEMEHTapHBIX 00beKTOB ypoBHEH Cy, Cs,... . [Ipu 3TOM, 3/eMeHTapHble OOBEKTHI
ypoBHelr Ci, Cy. Cs.... B <4EPHOU ABIPE» HAMHOTO MEJIbY€e, YeM B Halleil Bcenennon ns-3a Toro,
4TO CpeJHEE JABICHHUE B «UEPHON JBIPE» HAMHOTO BbIIIE, YeM BO BeeneHHOM.

Ecnu mponomkuTh aHaJOTHIO MEXIY «4YEpHOM AbIpoi» B Hamied BceneHHol u camou
Bcenennoii, To 3a mpenenamu «3BE3HON cepb» MaTepHs JOKHA COCTOATh W3 MHOXKECTBA
00BEKTOB pa3HOM CIOKHOCTH YpOBHSI C.; M MHOXECTBA CBOOOJHBIX AJIIEMEHTAPHBIX OOBHEKTOB
ypoBaeir  Co, Ci1, Co. Cs.... . DnemeHTapHbIMU oOObekTaMH ypoBHS C.1 SBISIOTCS
AIIEKTPOHOIIOI00HBIE U HEUTPOHOIMOJ00HBIE OOBEKTHI, COCTOSIIIME M3 CHIIBHO Pa3peKEHHBIX
HAIIMX JIEKTPOHOB U HEUTPOHOB COOTBETCTBEHHO. CpeiHee aBIEHUE 3a MIpeeIaMt «3BE3THON
cheprl» MODKHO OBITH CYIIECTBEHHO MEHBINIE, YeM B Hamied BceneHHOH, BHYTpH <«3BE3ITHOU
chepoi». [ToaTomy snemenTapHbie 00bekThl ypoBHEH Co, C1, Co. Cs.... BHe Hamell Beenennoi
JOJKHBI OBITH OoOJiee pa3peXeHbl, U UMETh 3HAUUTENbHO OONbIINE pa3Mephbl, YeM B Halleu
Bcenennon

Tak kak Bce CBOOOIHBIE AneMeHTapHbIe 00BheKThl ypoBHEeW C.1, Cp, Ci, Cy,... oOmamaroT
CMEpUYerooOHBIMA  CTPYKTYpaMH, TO BCE OHH HAXOJSATCA B TIOCTOSHHOM XaOTHYECKOM



nBIOKEeHUH. M eciu Obl HaM yJanoch BBITJISHYTH 3a NpeNenbl <«3BE3AHON cdepbl» — «chepsl
HIBaprimmisaa», Kak CIyKHTEIIO KyJIbTa Ha pUC.3, TO, yIUTBIBAs MAacCIITA0bl, Mbl HE CMOTJIN OBI
YBHJIETh HUYETO yMOPSATOYCHHOTO.
L]
3apoJMBIINCh KaK «4YepHas Jbplpa», Hamia BceneHHas HE MOXET pacIIUpsSThCs, 10
OIIPEJICTICHUIO, HE «IIOAMUTHIBASsICh)» BEIIECTBOM n3-3a «cdepsl IlIBapmmmmbsaa». Y pacmmpsarscs
OHa MOXeET TOJIBKO 3a CUET 3aXBaTa BEIIECTBA, Haxoaserocs BHe «cdepsl LIBapummibaay.
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