Microwold 20.
“Spontaneous” Nuclear Disintegration

N.N. Leonov

“Spontaneous” nuclear disintegration results from increase in the density of ether in the contemporary Universe.
Red shift is indicative of increase in the density of ether in the peripheral regions of the Universe. The observable

phenomenon of ““‘Spontaneous™ nuclear disintegration provides experimental evidence of the fact that increase in the
density of ether in the contemporary Universe takes place in the entire Universe rather in its peripheral layers.

*

It is common knowledge that atomic nuclei of a number of chemical elements are capable of
being disintegrated by external influence into various fragments from single nucleons to different
nucleonic aggregates. For instance, “*U nucleus that has captured an external neutron got into it
instantly decomposes into two neutrons and nuclei of other elements. However, U nucleus
may decompose without any notable exposure, “spontaneously”, into a single neutron and two
large fragments.

If identical nuclei (nuclei with the same number of protons Z and neutrons N) are capable of
self-disintegrating, then there should be no exceptions for them. But they decompose not
simultaneously but gradually and in a definite sequence. For instance, ?**U nuclei decompose in
the half-life period of 710 million years.

What can explain nucleus decomposability? Why identical nuclei decompose gradually,
during a long time, rather than simultaneously?

The quantum theory has no answers to these questions. It emerged that these questions can
be answered with reference to the theory of non-linear oscillations.

*

In terms of the theory of non-linear oscillations the nucleus self-disintegration phenomenon
can be explained by the loss of the nucleus stability. In order to comprehend a nucleus stability
and destabilization causes an adequate, detailed insight into nucleus structure is needed which
the quantum theory completely lacks.

Quantum physics has identified nucleus composition absolutely reliably but a detailed insight
into nucleus structure appeared to be basically unavailable to quantum physics. In quantum
physics it has been known that a nucleus consists of protons and neutrons. Neutron is electrically
neutral; proton has a single “positive” electrical charge (+e). Proton and neutron have their own
magnetic fields characterized by the magnetic moment vectors u, and u, respectively.

The value A=Z+N is called nucleus mass number. There may be nucleus with different N
(isotopes) for the same Z. Herewith there may be nucleus with different Z (isobar) for the same
A.

It appeared that the number of different stable elements is finite and that a multitude of
different values of Z is limited from above. According to experimental data stable nuclei feature
different degrees of stability to exposure level.

Apart from stable nuclei there are nuclei which feature self-decomposability in the apparent
absence of any exposure. Self-disintegration of nucleus is accompanied with emission of single
neutrons and whole nuclei of other chemical elements (a-disintegration,...). There is also S-
disintegration of nucleus known where the total number A4 of nucleons in the nucleus remains
unchanged but an electron is released from the nucleus. It has been also known that phenomena
of nucleus disintegration are accompanied with ultrahigh frequency electromagnetic y-radiation.

*

The entire information available on nucleus composition and properties has been
experimentally registered. This information would be quite sufficient to achieve a detailed,
adequate understanding why nuclei have such properties if the theoretical physics took a good
fancy for it. However the quantum theory appeared to be absolutely helpless in this question.
Even experimental evidence of the fact that nuclei of all chemical elements feature



quasicrystalline structures [1] left misunderstood by it and did not evoke any interest in this
question.

A simple human curiosity required to figure out why microworld physics appeared to be so
helpless in theoretical questions despite of its numerous boastful self-applauses. “Diggings”
showed that microworld physics, first of all, came short of the capability of building adequate
structural mathematical models of atoms. Further “diggings” discovered that the reason was the
wrong conclusion of the absence of ether in the material world and negligence of magnetic
interactions among microscopic objects. The conclusion of the absence of ether was a result of
unprofessional analysis of the situation in the famous Michelson’s experiment [2]. Negligence of
magnetic interactions among microscopic objects resulted from incomplete, superficial analysis
of Oersted’s experiment outcome [3].

*

Consideration of ether that interacts with microscopic objects and resists their motion as well
as consideration of magnetic interactions among microscopic objects made it possible to figure
out, with methods of the theory of non-linear oscillations, the details of structure of microscopic
objects and other properties of microscopic and macroscopic objects unknown to quantum
physics [2-19].

The main role in these studies belongs to Mandelstam-Andronov applied scientific technique
based on the precedent system of teaching to build adequate structural models of real objects
under study, on development of scientific intuition and on the principle that each observable
phenomenon has its material carrier [20,21].

*

People who have a superficial idea of the theory of non-linear oscillations may have the
natural question: how is the theory of non-linear oscillations related with the microworld
physics? The answer to this question can be found in [22]. The pioneer role in elaboration of the
theory of non-linear oscillations belongs to academicians L.l. Mandelstam and A.A. Andronov.

A general governing concept of the theory of non-linear oscillations is periodicity. Recalling
L.l. Mandelstam’s attitude to the theory of oscillations, A.A. Andronov wrote: “There is a known
evolution in L.I. Mandelstam’s view of the meaning of the theory of non-linear oscillations and
its position in the exact natural science. At the conference on oscillations in the year 1931
L.l. Mandelstam spoke of “modest problems of oscillation theory”, modest, for example, as
compared to the problems of quantum mechanics. There is quite a different hint in his report of
AN. Krylov’s efforts and in his lectures of the year 1944 devoted to the theory of oscillations.
He speaks of the fact that the major discoveries of physics, beginning from the one by
Copernicus, were substantially oscillatory and that the English mathematic and philosopher
Whitehead might be right when claimed that the birth of physics is associated with the
application of the abstract idea of periodicity to a great number of certain individual
phenomena”.

*

Nuclear structure studies [1] have been “unnoticed” by physicists for two reasons. The first
reason is that with a persistence of religious fanaticism physics denies any possible development
of a microworld theory other than the quantum theory. In the self-enamored West M. Planck, L.
de Broglie and A. Einstein were mocked for such attempts having been awarded with a term
“grumblers” while attempts by an American physicist D. Bohm were labeled as “bohmdom”. In
the second half of the previous century the Presidium of the Academy of Sciences of the USSR
made the undeclared decision prohibiting any criticism with respect to the quantum theory with
“criticism” meaning any informative results inconsistent with quantum postulates. This was
reported by A.B. Gurnov, a famous broadcaster of one of the central TV channels, in one of his
programs.

The second reason is negligence of ether in the microworld theory which prevented physics
from understanding the essence of experimental findings set forth in [1]. All models of
microscopic objects in the quantum theory that neglects ether and its resistance to motion of



microobjects are conservative, approximated to adequate dissipative structural models of
different accuracy. Consideration of ether allows for building adequate dissipative structural
models of real objects which studies lack the quantum uncertainty.

Consideration of ether turns conservative nucleus models into dissipative ones explaining, at
a trivial level, the presence of nucleons in the system, static equilibrium, statically equilibrium
configurations wherein the distance between each pair of nucleons is constant subject to the
absence of any exposure.

*

Consideration of ether alone was not sufficient to understand why there may be a different
number of protons Z in a stable nucleus with the same number of nucleons A.

This question was answered following studies of nuclear magnetic field structure. It emerged
that self-magnetic fields of nucleons under orientational magnetic effect [23] unite into a system
of nucleonic magnetic clusters with magnetic moment vectors of each arranged in a straight line
crossing all nucleons of the cluster.

The studies showed that each nucleonic magnetic cluster of a stable nucleus contains one and
only one proton [4]. Therefore the number of protons Z in a stable nucleus is the number of
nucleonic magnetic clusters of such nucleus.

Each nucleonic magnetic cluster of a light nucleus may consist of one, two and three
nucleons while heavy nuclei may feature four-nucleon magnetic clusters as well. The number of
one-nucleon, two-nucleon, three-nucleon and four-nucleon magnetic clusters in nuclei having the
same A may be different. Therefore stable nuclei with the same 4 may have different number of
protons Z.

Thus, isotopic variety of chemical elements is possible due to variability of cluster
composition of nuclear magnetic field.

*

According to quantum concepts, there are two types of nuclear disintegration. One of them
features reduction in the quantity of nucleons. Another one features a constant number of
nucleons but increase in the number of protons due to reduction in neutrons. This type is called
[S-disintegration.

Contemporary physics considers g-disintegration to be spontaneous and possible without any
exposure. In g-disintegration nucleus releases an electron while one of neutrons bound in the
nucleus turns to proton.

The reaction of free neutron transformation into free proton also results in release of an
electron. Physicists believe that this is the case where the reaction of spontaneous disintegration
of neutron into proton and electron is observed. However, they are mistaken. The reason for such
a mistake is the lack of comprehension of photon structure that cannot be achieved within the
quantum theory. It turns out that neutron-to-proton transformation results from collision of
photon with neutron where photon is decomposed into electron and antielectron [6]. Following
such decomposition antielectron and neutron unite into a complex object, proton, while magnetic
repulsion of electron from proton makes electron leave the proton vicinities.

So “p-disintegration” process consists of photon decomposition in neutron magnetic field and
subsequent antielectron-neutron synthesis of proton. This is the scenario for reaction of proton
synthesis from any free neutron. The same scenario is for reaction of proton synthesis from
neutron bound in a nucleonic magnetic cluster free of protons.

It should be noted that such a reaction of proton synthesis from neutron is not possible in a
nucleus if each of its nucleonic magnetic clusters contains proton. This reaction is only possible
in nuclei wherein at least one nucleonic magnetic cluster lacks proton. This means that a nucleus
that contains a nucleonic magnetic cluster without proton is unstable with respect to possible "pB-
disintegration”.

*

In terms of the theory of non-linear oscillations spontaneous nucleus disintegration with

release of nucleons can happen only as a result of the nucleus destabilization. According to



experimental data [1], stable nuclei feature quasi-crystalline structures, i.e. stable nuclei have
stable statically equilibrium configurations of their nucleons.

As an illustration, let us consider the simplest compound nucleus of deuterium. It consists of
one proton p and one neutron n. Magnetic moment vectors of proton g, and neutron u, are
arranged in the straight line 1 that crosses neutron and proton. Proton is a diamagnetic substance,
neutron is a paramagnetic. Therefore u, and u, vectors are opposite to each other:

Deuterium proton and neutron are bound by means of nuclear and magnetic interactions. The
magnetic interaction force magnitude Fmn=por, r=x;-x1, ﬁD:Zye'lupun :

Quantum physics describes nuclear interactions using Yukawa potentials. However such a
description is not adequate [12]. Therefore, as a first adequate approximation of quantitative
description of nuclear interaction force we may consider the equation: Fn.=pr*-qr°. If,
according to the empirical estimation by E. Rutherford, the distance between proton and neutron
in a statlonary deuterlum i 2rua(2)=3.528-10"°m, then p=1581-10"%g-m°-s?
0=5032-10"*kg-m®.s2.

Electromagnetic radiation of deuterium is generated on deuterium natural frequency. At
specified values of p and g, the equation Fnu=pr - qr’ corresponds to the natural frequency of
deuterium equal to 5.4-10%'s™. By this value it is possible to estimate the adequacy of the
equation Fou=pr - qr™.

Deuterium is in a static equilibrium state if Fn=Fn. This equation has two roots:
r1=0.5[p-(p*-4q8p)*°1fo " and r,=0.5[p+(p*-4q8p)°°]fo™ . The value r=r; corresponds to the
stable equilibrium state in deuterium while r=r;, corresponds to the unstable state.

With variation in the density of ether in vicinity of deuterium parameters p, q and Sp change.
If ether density is increased the values of these parameters increase either [24]. Herewith the
fractional increase in fSp is higher than the fractional increase in p and g. Thereby, with increase
in ether density the difference r,-r; becomes smaller so deuterium stability degree is decreased. If
p?=4qpp stable and unstable states of deuterium equilibrium merge but if p?<4qfo deuterium
becomes unstable and decomposes.

At the moment Bp=43.75-10"*kg-m*-s. Therefore p*-4q8p=1.62-10"%kg?>-m*.s*>0, and
deuterium is in the state of stable static equilibrium.

*

Nucleus disintegration results in new nuclei having a lesser number of nucleons. Herewith
there are corresponding statically equilibrium nucleonic configurations formed in new nuclei.
Convergence of nucleonic systems of these nuclei to their statically equilibrium configurations
occurs in oscillating conditions producing “mysterious” electromagnetic ultrahigh frequency
y-radiation at frequencies within 10%'s™.

As a result of so-called “g-disintegration”, i.e. as a result of anti-electronic synthesis of
proton from neutron, neutron-antielectron system converges to its stable state as a proton. Such a
convergence occurs in oscillating conditions producing electromagnetic radiation at the hyper
frequency of within 2.5-10%s™,

*

According to [1] each stable nucleus has a stable statically equilibrium configuration of its
nucleons. In the phase space of this nucleonic system a stable statically equilibrium
configuration corresponds to a stable equilibrium state. There is the appropriate G region of this
equilibrium state stability in the parametric space of this system. If the parametric space point P,



which coordinates are the current parameter values, remains within the G region when
parameters values change, then the statically equilibrium configuration of the nucleons remains
stable. But as soon as P is beyond the G region the nucleus become unstable and decomposes.

*

So, the cause of spontaneous nuclear disintegration is increase in the density of ether.
Following the procedure described in [24] it is possible to make sure that when the density of
ether is decreased “spontaneous” nuclear disintegration phenomena do not happen, but then the
inverse phenomenon is possible, that is, “spontaneous” nuclear synthesis. If with increase in the
density of ether the parameter 4 for stable nuclei is slowly and steadily decreased due to
decomposition of nuclear structures, then with decrease in the density of ether this parameter for
stable nuclei shall be slowly and steadily increased due to “spontaneous” nuclear synthesis, due
to self-assembly of nuclei.

The findings above speak for the fact that at the initial stage of our Universe existence as a
“black hole” a gigantic initial density of the original substance causes expansion of this
substance with decrease in the density of ether. At this stage various chemical elements are being
formed due to “spontaneous” nuclear synthesis with gradual increase in the parameter 4 in these
elements.

The Universe substance expansion at the initial stage is accompanied with the continuous
capturing of matter from the material space surrounding our Universe. At the initial stage the
Universe expansion out of the original substance prevails over its expansion out of additional
multitudes of external matter captured. At this stage the Universe matter density is decreased and
there are increasingly heavier chemical elements synthesized. However, the second stage of the
Universe development begins eventually when the Universe is expanding out of the external
matter captured. At this stage the Universe matter density increases again, “spontancous”
synthesis of chemical elements is ceased and “spontaneous” nuclear disintegration processes
begin instead.

*

It should be noted that the findings above are mainly due to the study of structures and

properties of electron, neutron, proton and protium.
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Muxkpomup 20.
«CamMonpou3BOIBHBINY pacmaj aapa

JleonoB H.H.

«CaMoIIpon3BOJIBHBINY pachaj siipa IPOUCXOANT B pe3yibTaTe yBEIHUEHHs IUIOTHOCTH 3(upa B COBPEMEHHOI
Bcenennoii. KpacHoe cMelieHHe CBHAETENLCTBYET 00 yBEIMYEHHH IUIOTHOCTH 3(upa B nepudepriiHbIX 00sacTsax
Bcenennoit. Habmromaemoe —sBIEHHE  «CaMOIIPOM3BOJIBHOTO»  pacmaja sipa JaeT dKCIEepPUMEHTAIbHOE
JIOKa3aTelIbCTBO TOTO, YTO YBEJIWYEHHE IUIOTHOCTH 3(pHpa B COBpeMEHHOW BceneHHOW MMeeT MecTo BO Bcei
BcenenHoi, a He TONbKO B €€ nepuepuitHbIX CIIOSX,

*

XOpo110 U3BECTHO, UTO ATOMHBIE SI/Ipa psi/ia XUMUYECKUX 3JIEMEHTOB MOTYT pacrajaaThCs, B
pe3yabpTaTe BHEIIHUX BO3JEHCTBHUM, Ha pa3Hble (PparMEeHTHl — OT OTIEIBHOTO HYKJIOHA JI0
pa3HbIX HYKJIOHHBIX arperaroB. Tak, sapo 25, 3axBaTHBLICE MONABIIMH B HEro BHEIIHHii
HEUTPOH, MTHOBEHHO PacIaaeTcsl Ha JIBa HEUTPOHA U siApa APYrux 3emMeHToB. [Ipu aTom, siapo
25 moxer pacmanateCs W 0€3 OIIYTUMBIX BHEIIHUX BO3JCUCTBUH, «CaMOIPOHU3BOJIIBHOY,
WCITyCKasl IPX ATOM OJIMH HEHTPOH U J[Ba KPYITHBIE OCKOJIKA.

ToxxaecTBeHHBIE Aapa (sApa ¢ OJHUMH U TEMHU K€ KOJMYECTBAMH MPOTOHOB Z M HEHTPOHOB
N), ecnu 001a1ar0T CIOCOOHOCTRIO K caMopaciany, To Bce, 6e3 uckimoueHus. Ho pacnagarorcs
OHM HE BCE Cpa3y, a MOCTENEHHO, B ONPEIeICHHON ouepeaHocTu. Tak, sapa 25y pacrnajaroTrcs ¢
epuoIoM noirypacnana B 710 MAJIIZTMOHOB JIET.

YeM OOBSICHUTH CHOCOOHOCTH sijipa K camopacmany?  Ilodemy TOXAeCTBEHHBIE sipa
pacrmaialoTcest He BCe OJJHOBPEMEHHO, a IIOCTENICHHO, B TCUSHUE OYCHbD JTUTEIILHOTO BpEMEHH ?

Ha s1u Bonpockl B KBaHTOBOM T€OpUU OTBETOB HET. OKa3ajaoch, UTO OTBETHI HA 3TU BOMPOCHI
MOXKET JIaTh TEOPHsI HEIMHEWHBIX KOJIeOaHUM.

*

C TOYKHM 3pEHHsI TEOpPUM HEIMHEHHBIX KOJICOAHWH, SBJIICHHE camMopaclajaa sijapa MOXKHO
OOBSCHUTH TOTEpPEH ero ycToW4YmBOCTU. JINsi JOCTHMIXKEHHUS COJEPIKATEIBHOTO TOHUMAHUS
YCTOMYMBOCTU sJipa W MPHUYMH HapYIIEHHs €ro YCTOWYMBOCTH, HEOOXOIMMO aJeKBaTHOE,
JIeTallbHOE MIOHUMAaHKUE YCTPOUCTBA s1/Ipa, OJHOCTHIO OTCYTCTBYIOIIEE B KBAHTOBOW TEOPUH.
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KBantoBass ¢u3uka BbISIBUIIA, ¢ aOCONIOTHOW HANIEKHOCTHIO, COCTaB SApa, HO JETAIBLHOE
MIOHUMaHUE YCTPOMCTBA s/ipa OKa3ajoch Uil HE€ NPUHIMIUAIBHO HenocTynHo. Eil u3BecTHO,
9TO SPO COCTOUT U3 MPOTOHOB M HEHUTPOHOB. HEHTPOH AeKTpOHEHTpaieH, MPOTOH 00IaaeT
€AMHUYHBIM «ITOJIOKUTEIIBHBIMY AJIEKTpUYecKuM 3apsaaoM (+e). IIpoTon u HeiTpon obnanaroT
COOCTBEHHBIMM MArHUTHBIMU TIOJIIMH, KOTOPbIE XapaKTEPU3YIOTCS BEKTOPAaMU MarHUTHBIX
MOMEHTOB M, U iy COOTBETCTBEHHO.

Bemuunna A=Z+N Ha3biBaeTCsi MacCoBBIM 4uCIOM sifipa. st ogHOro u Toro xe Z Moryt
cymecTBoBarh siapa ¢ pazHeiMu N (u3otomsl). [Ipu 3TOM, His OAHOrO M TOro *e A MOryT
CYIIIECTBOBATH siJIpa ¢ pa3HbiMu Z (M300aphi).

Oxkazasioch, 4TO KOJMYECTBO PA3HBIX CTAOMJIBHBIX XUMUYECKHX DJIEMEHTOB KOHEUHO U YTO
MHOJKECTBO  pa3HbIX  3HaueHUl  BenuuuHsl Z  orpaHuueHo  cBepxy. CornacHo
9KCIIEPUMEHTANIBHBIM JIaHHBIM, CTAOWJIBHBIEC sIpa UMEIOT pa3Hble CTENEeHU YCTOMYMBOCTH, IO
OTHOUIEHUIO K BEJIMYMHE BHEIIHUX BO3JICHCTBUM.

Kpome cTaGunbHbIX siiep, CYIIECTBYIOT siipa, 00IaJalolIie CBOMCTBOM CaMOIIPOU3BOIHHOTO
pacnaza, TPOUCXOMSIIET0 MPH KAXCYWemcs omcymcmeuyu BHEIIHUX BosaeucTBuil. [lpu
camopacnaje sapa, U3 HEro BBIACISIOTCA KaK OTJEJIbHbIE HEUTPOHBL, TaK U LIEJIbIE sIpa APYTUX
XUMHYECKHX 3JIEMEHTOB (a-pacmaf,...). M3BecTeH Tarke f-pacmajn siapa, IpU KOTOPOM oliiee
KOJIMYECTBO A HYKJIOHOB B SIAPE€ HE M3MEHSETCS, HO U3 SApa UCIYCKAETCs 3JEKTpoH. M3BecTHO
TaK)Ke, 4YTO pacHajHble SBICHUS  SJ€p  COINPOBOXKIAIOTCA  CBEPXBHICOKOYACTOTHBIM
3JIEKTPOMArHUTHBIM Y-U3TyYEHUEM.

*

Bces npuBenennast nHpopMaIs 0 cOCTaBe M CBOWMCTBAX sApa HAIEKHO IKCIEPUMEHTAIBHO
3aduKcUpoBaHa. DTo HH(POpMALIMK ObLIO ObI BIIOJIHE JOCTATOYHO JJIsi JOCTHXKEHHS ETAIbHOTO
aJIeKBaTHOTO TOHMMAaHUS TOTO, IMOYEeMy sApa oONagaroT TaKUMHU CBOMCTBAMH, €CIH Obl
TeopeTudeckasi (pu3MKa 3TOro O4YeHb CHIBHO 3axoTrena. OJHaKo, KBaHTOBAsl TEOpUs OKa3auach B
3TOM BoIlpoce abCOMOTHO OecrioMonHOM. J{axe skcrepuMeHTaIbHOe J0Ka3aTeNbCTBO TOT0, YTO
Apa BCEX CYUIECTBYIOIIMX XUMHUYECKHMX JJIEMEHTOB O0JIaJaloT KBAa3UKPUCTAIUIMUECKUMU
CTpyKTypamu [1] ocTanocs €10 He MOHATHIM U He MPOOYIUIIO HHTEpeca K ITOMY BOIPOCY.

[IpocToe uenoBeueckoe JIOOOMBITCTBO TMOTPEOOBANO BBIACHEHUS, IModyeMy (usuka
MUKpPOMHpaA OKa3alaCch CTOJIb OECIIOMOIIHOM B TEOPETUYECKUX BOMpPOCaX, HECMOTpS Ha €&
MHOTOYHCJIEHHbIE XBACTIMBBIE CaMOBOCXBaJleHUs. «Packomku» Mokasaiau, 4yTo y He€, Ipexie
BCEr0, HE XBAaTUJIO YMEHUS B IOCTPOEHUU aJIEKBATHBIX CTPYKTYPHBIX MaT€MaTUYECKUX MOJIETeH
atomoB. [IpomoimkeHne «packornok» OOHAPYKHIIO, YTO MPUYMHOW ITOTO SBUIICS OIMIMOOYHBIN
BBIBOJL 00 OTCYTCTBMU d(dupa B MaTepualbHOM Mwupe M OTKa3 OT ydeTa MAarHUTHBIX
B3aUMOJICCTBUN MeXAy MHUKpooObekTamMu. BbiBom 00 OTCYyTCTBUU 3(dupa MOABWICS H3-3a
Henpo(eCCHOHATBFHOTO aHaln3a CUTYyallid B 3HAMEHHMTOM OJKcIepuMeHTe Maiikenscona [2].
OTkaz oOT yuyeTra MAarHUTHBIX B3aUMOJCHCTBUA MEXAYy OOBEKTaMH MHKPOMHpA SBUJICS
CJIEJICTBUEM HETIOIHOI0, IOBEPXHOCTHOI'O aHAJIN3a Pe3yIbTaTOB IKCIIEPUMEHTa Jpcrena [3].

*

Yyer »sdupa, B3aUMOJEHCTBYIOIIET0O € OOBEKTaMH MHUKPOMHpPAa U  OKa3bIBAIOIIETO
COTMPOTUBIIEHUE WX JBIKCHHIO, a TaKXXe Y4YeT MAarHUTHBIX B3aUMOJICUCTBUI MEXKIY
MUKPOOOBEKTaMH TO3BOJHMIIA BBISICHUTh, METOJAAMHU TEOPUU HEIMHEWHBIX KolebaHul, He
M3BECTHBIC KBAaHTOBOW (DU3HKE JCTAIM YCTPONCTBA OOBEKTOB MHUKPOMHpPA U JAPYTHE CBOMCTBA
MHKpPOOOBEKTOB 1 MaKpOOOBEKTOB, HE JOCTYITHbIE KBaHTOBOW TeopuH [2-19].

KiroueBast posb B 3TUX HCCIEAOBAHUAX MPUHAIIICKUT MPUKIATHON HAYYHOH METOJIOJIOTUU
Mamngensintama-AHIPOHOBA, OMUPAIOIIEHCS Ha MPEIEICHTHYIO CHCTEMY 00y4YeHHS TTOCTPOSHUIO
aJICKBaTHBIX CTPYKTYPHBIX MOJIEJIEH W3y4aeMbIX DPEAIbHBIX OOBEKTOB, Ha PAa3BUTHE HAYIHOU
WHTYUIIMY U Ha TIOJIOXKEHHUE O TOM, YTO Y Ka)JIO0TO HaOIJIF0JIaeMOT0 SIBJICHHSI CYIIECTBYET CBOM
MatepualibHbIN HOcuTENb [20,21].

*

VYV mroneil, UMEIONIMX MOBEPXHOCTHOE TMPECTABICHUE O TECOPUU HEIMHEWHBIX KOJICOaHMMH,

MOYKET BOZHUKHYTb €CTECTBEHHBIN BOIPOC — KAKOE OTHOIICHUE TEOPHUsl HEIMHEHHBIX KoIeOaHuH



umeeT K ¢pusnke Mukpomupa? OTBET Ha ATOT BOIPOC conepxurcs B [22]. B pazpabotke Teopuu
HEJIMHEHHBIX KOJIeOaHW MHOHEPCKash poJib MPUHAICKUT akagemukam JI.M.Mannensimramy u
A.A.AHJIpOHOBY.

OpHolt M3 0o0IUX PYKOBOISIIMX HICH B TEOpUHM KOJEOAHUN SIBISCTCS HEPUOOUUHOCHID.
Bcenomunas, kak JI.M.MaHaensmTaMm OTHOCWICS K TeOpuu KoiieOanwii, A.A.AHAPOHOB THCA:
«Mmeercs wu3BecTHas 3BomouMs Bo B3npanax JL.M.Manpenemitama Ha 3HaueHHE TEOpUHU
KosiebaHuii M Ha e€ MecTo B TOYHOM ecTeCTBO3HaHMHM. Ha koHdepeHIMH MO KojeOaHHSIM,
otHocsmercss k 1931r., JL.W.ManaenbmitaMm TOBOPUJI O «CKPOMHBIX 3ajlayax TEOPUH
Kosie0aHui», CKPOMHBIX, HAIIPUMEP, TI0 CPAaBHEHUIO ¢ 331auaMU KBAaHTOBOM MEXaHHMKH. B cBoemM
nokiaae o paborax A.H.KpeuioBa m B nekiusax 1944r., MOCBSIIIEHHBIX TEOPUH KOJICOaHMIA,
uMeeTcsi coBceM apyrast HoTka. OH TOBOPHT 37€Ch O TOM, YTO TJIaBHBIE OTKPBITUS B (PU3HKeE,
HauMHasg ¢ OTKpbITUsA KomepHuka, ObUIM MO CYIIECTBY KOJeOaTEIbHBIMU M YTO, MOXET OBITH,
npaB aHMIMUCKUNA MaTeMaTuK U ¢uiocod YaWTxel, YTBEPKIAIOIUN, YTO POXKACHUE (U3UKU
CBS3aHO C MPUMEHEHHEeM a0CTPAKTHON HJIeU MEPUOJUYHOCTH K OONBIIOMY YHUCTY OTICIbHBIX
KOHKPETHBIX SIBIICHUN».

*

Pe3ynbrarthl  AKCIEPUMEHTAIBHBIX ~ HCCIIENOBAHWN  CTPYKTYphl siapa [l]  okazamuck
«He3aMeueHHbIMM» (PU3uKON 1Mo AByMm mpuunHam. IlepBas 3akmrodaercs B TOM, 4TO (pu3mka
OTKAa3bIBAETCSA, C YIMOPCTBOM PEIWUTHO3HOTO (haHATH3Ma, MPHU3HABATH BO3MOXKHOCTH PA3BHUTHUS
TEOPUU MUKPOMHpA, OTIMYHON OT KBaHTOBOH Teopuu. Ha camoBmioOneHHOM 3amaze 3a Takue
nonbITKA ObT  ocMestHBl M.IInmank, JI. nme bBpoitnme w A.DHWHIITEHH — «BOPYYHBI»; Ha
amepukanckoro ¢usuka J[.boma OblT HaBemieH XJIecTKui sApiabik — «oomoBiHa». B CCCP, BO
BTOpoil mosioBuHe mnpouuioro Beka Ilpesmanym AH CCCP mnpuHsul HErJacHOE pELIeHUE O
3anpeTre 000U KPUTHKM KBAaHTOBOM TEOPUU; TMOJA «KPUTHUKON» TMOHHUMAIKNCh JHOObIE
coJiep)KaTeNbHblE pPe3yibTaThbl, HE COOTBETCTBYIOIIME KBAHTOBBIM MocTyidaramMm. O0 3ToM B
BOCBMHJIECATHIX T'0JIaX MPOIIJIOr0 BeKa COOOIIWI, B OJHOM M3 CBOMUX BHIMYCKOB, A.b.I'ypHOB -
M3BECTHBIN TeIeBeAYIINI OJHOTO U3 LEHTPAIbHBIX TEJICKAHAJIOB.

Bropas mpuunHa — 0oTKa3 oT ydera 3¢upa B TEOPHUH MUKPOMHUPA. DTOT OTKa3 HE MO3BOIMUII
(¢u3KKe MOHATH CYLIECTBO SKCIIEPUMEHTAIBHBIX PE3yJIbTaToOB, U3JI0KEHHBIX B [1]. B kBaHTOBOI
TEOpUHU, HE YUMTHIBAIOLIEH 3(Up C €ro COMPOTHUBICHUEM JBHKEHUIO MHKPOOOBEKTOB, BCE
MOJeNd OOBEKTOB MHKPOMHpPA — KOHCEpPBAaTUBHbBIC, MPHUOIMKEHHbIE K  aJEKBAaTHBIM
JTUCCUTIATUBHBIM CTPYKTYPHBIM MOJIEJISIM, C Pa3HBIMU CTEMEHSMU TOYHOCTH. YueT adupa aaer
BO3MOKHOCTh TOCTPOCHHUS AJCKBATHBIX JTUCCUTIATUBHBIX CTPYKTYPHBIX MOJIETEH peaTbHBIX
00BEKTOB, Pe3yNbTAThI UCCIEIOBAHUS KOTOPBIX JIUIIIEHBI KBAHTOBOM HEONPEAESIEHHOCTH.

VYyer s¢gupa npeBpaiaeT KOHCEpBaTUBHBIE MOJEIH sJipa B TUCCUIIATUBHBIE, OOBACHAS, HA
TPUBUAIILHOM YypPOBHE, HAJIM4ME, Yy CHUCTEMbl HYKJIOHOB s/ipa, CTAaTUYECKOTO pPAaBHOBECHS,
CTaTMYECKH PABHOBECHBIX KOHGUIypalllil, B KOTOPBIX PACCTOSHUE MEXIY Kaxaod mnapoit
HYKJIOHOB HE MEHSIETCSI, IPU OTCYTCTBUM BHEUTHUX BO3CHCTBU.

*

Jnst nocTKeHus TMOHWMAHMS, TMOYEMY MPH OJHOM M TOM K€ KOJIMYECTBE HYKIOHOB A B
CTAaOWJIBHOM SJIpE€ MOXET OBITh pa3HOE KOJWYECTBO MPOTOHOB Z, ydera 3(¢upa OKa3aioch
HEJ0CTaTOYHO.

Ha sT0oT Bompoc oTBeT ObUI MOJIy4€H TOJBKO B PE3YyJIbTaTe U3YyUEHHS CTPYKTYPhl MArHUTHOTO
nonist siypa. Oka3anock, YTO0 COOCTBEHHBIE MATHUTHBIE MOJISI HYKJIOHOB siJipa 00BEAUHSIOTCS, IO
JEICTBHEM OPUEHTAIMOHHOTO MarHUTHOro 3¢dekra [23], B cucTeMy HYKJIOHHBIX MarHUTHBIX
KJIACTEPOB, B KAXKJOM U3 KOTOPBHIX BEKTOPHl MAarHUTHBIX MOMEHTOB HYKJIOHOB PacrloJIOKEeHbI Ha
PSAMOM, MPOXOALIEN Yepe3 BCe HYKJIOHBI 3TOTO KJlacTepa.

HccnenoBanus MOKa3and, YTO KKl HYKJIOHHBI MarHUTHBIN KJIacTep CTaOUIBLHOTO spa
COJICPXKUT OJIMH, M TOJBKO OJWH, IpOoToH [4]. [ToaToMy KONIMYecTBO MPOTOHOB Z B CTAOMIIBHOM
SJIpe paBHO KOJIMYECTBY HYKJIOHHBIX MAarHUTHBIX KJIACTEPOB SApA.

Kaxaplii HyKJIOHHBIM MarHUTHBIN KJIACTEP JIETKOTO S/Ipa MOXET COCTOSITh U3 OJIHOTO, JIBYX,
U TpeX HYKJIOHOB, a B TSDKENBIX SIAPaX MOTYT IMOSBUTHCS U UYETHIPEXHYKJIOHHBIE MarHUTHbBIC



KjacTeppl. B sapax ¢ ogHUM M TeM k€ A KOJIMYECTBA OJHOHYKJIOHHBIX, JBYXHYKJIOHHBIX,
TPEXHYKJIOHHBIX U YETHIPEXHYKJIOHHBIX MAarHUTHBIX KJIACTEPOB MOTYT ObITh pazHbIMH. [losTOMY
B CTa0MJIBHBIX SIJIPAX C OJHUM U TeM ke 4 MOTyT OBbITh pa3Hble Koiu4yecTBa Z IIPOTOHOB.

TakuMm o0Opa3om, U30TOMHOE PazHOOOpa3Ne XMMHUYECKUX 3JIEMEHTOB CYIIECTBYET Onarogaps
BaprabeIbHOCTH KJIACTEPHOI'O COCTaBa MAarHUTHOTO TOJIS SIpa.

*

CorynacHO KBAaHTOBBIM IIPEJCTaBICHUSM, CYLIECTBYIOT JBa BHUJA sAlepHOro pacnaja. Ilpu
OJIHOM M3 HHMX, MHPOUCXOJIUT YMEHBIIECHHE KOJIMYECTBA HYKJIOHOB B sapax. [lpm npyrom
KOJIMYECTBO HYKJIOHOB B SIIp€ HE MEHSETCS, HO YBEIMYHUBACTCS KOJIUYECTBO IPOTOHOB 3a CUET
YMEHbILIEHUS KOJIMYECTBAa HEUTPOHOB. DTOT BUJ] HA3bIBAIOT fS-PaciiaioM.

CoBpeMeHHas (pr3MKa CUMTACT f-paciiaj] CaMOPOU3BOIBHBIM, TPOUCXOIAIIUM 0€3 BHEITHUX
BozaeiictBuil. Ilpu pf-pacmage u3 szapa BbelOpachiBaeTcs diekTpoH. [lpu 3ToM oauH U3
HEHUTPOHOB, CBSI3aHHBIX B s/Ipe, IPEBPALLAETCA B IIPOTOH.

B pesynbrare peakiuu npeBpaiieHus cBOOOIHOTO HEHUTpOHA B CBOOOAHBINA MPOTOH TaK Ke
HaOJrOaeTCsl BBHICBOOOXKACHUE DJEKTpOoHA. (DHU3MKM CUUTAIOT, YTO 3/€Ch OHU HaOIIONAI0T
pEaklMI0 CaMOINPOU3BOJIBHOIO paclaja HEWTPOHA Ha MPOTOH U AMEKTpoH. OpHAKo, OHU
ommubatorcs. [lpuumHa 3TO OMMOKK 3aKIIOYAaeTCss B OTCYTCTBUM TOHUMAHHUS CTPYKTYPHI
¢dboToHA, HE MOCTHKUMOTO B paMKax KBaHTOBOM Teopuu. OKa3bIBaeTcs, YTO MpPEBpalICHHE
HEHTpOHA B TMPOTOH TNPOUCXOAWUT B PE3yJbTaTe CTOJKHOBEHHS (OTOHA C HEHUTPOHOM, TNPHU
KOTOpoM (DOTOH pacmajaercs Ha JIEKTPOH U aHTuANeKTpoH [6]. Ilocme storo pacmana,
AQHTURJIEKTPOH U HEUTPOH OOBEIUHSIOTCS B COCTAaBHOW OOBEKT — IMPOTOH, a 3JEKTPOH, U3-3a
MarHUTHOTO OTTAJIKUBAHUS OT MPOTOHA, YXOJUT U3 OKPECTHOCTH MPOTOHA.

Tak 4urto, mpouecc «f-pacmaga» COCTOUT U3 pacrnana (OTOHa B MAarHUTHOM TI0JIe HEUTPOHA U
MOCJIEIYIOLIEr0 aHTURJIEKTPOH-HEUTPOHHOIO CHUHTe3a mnporoHa. I[lo Takomy cueHapuio
IPOUCXOIUT PEAKIUsl CHHTE3a MPOTOHAa M3 JIt0Ooro cBoboaHoro Heirpona. Ilo atomy xe
CLIEHApHUIO MPOUCXOAUT U PEaKLMs CHHTE3a MPOTOHA U3 HEUTPOHA, CBA3AHHOIO B HYKIOHHOM
MarHuTHOM KJIaCTEpPE, HE COJIepIKAIIEM IPOTOHOB.

HyxHO 3aMeTHuTh, 4TO MOAOOHAs peaklusi CHHTE3a MPOTOHA M3 HEWTpPOHA HEBO3MOXKHA B
A1pe, KaxAbli HYKJIOHHBIH MarHUTHBIA KJacTep KOTOPOrO COJEPKUT MPOTOH. DTa peakuus
BO3MOXKHA TOJBKO B SApaX, B KOTOPBIX, IO KpalHEHd Mepe, OAWH HYKIOHHBIM MarHUTHBIN
KJIacTep JIMLIEH MPOTOHA. DJTO O3Ha4yaeT, 4ToO fA]po, cojAepiKallee HYKJIOHHBIH MarHUTHBIN
KJjactep 6e3 MpoTOHA, HEYCTOMUMBO, IO OTHOILIEHHUIO K BOBMOYKHOCTH «f-pacranay.

*

CaMonpou3BOJIBHBIA pacnaj sAApa C BBIACICHUEM HYKIOHOB, C TOYKH 3pEHHUS TEOPHUH
HEJIMHENHBIX KOJeOaHWI, MOXKET MPOU30UTU TOJILKO B pe3yibTaTe HapyIIEHUs YCTOWYHUBOCTH
aapa. CorjacHO OSKCIEpUMEHTAIbHBIM pe3yabTaraMm [1], craOunbHble spa 00JaAaroT
KBa3UKPUCTAIUIMUECKUMU CTPYKTYpaMH, T.€. CTaOWiIbHBIE sapa o00Jadal0T yCTOMYMBBIMHU
CTaTUYECKHU PABHOBECHBIMH KOH(UTYpPALISIMU U3 CBOUX HYKJIOHOB.

B kadecTBe WUIIOCTpallUM pPAacCMOTPUM MPOCTEHIIEe COCTABHOE SApPO — JEUTpoH. OH
COCTOUT U3 OJHOIO IPOTOHA p U OJHOI0 HEUTPOHA N. BEKTOPHI MAarHUTHBIX MOMEHTOB IIPOTOHA
Mp V1 HEUTPOHA Mn PACIIONOKEHBI HA NpsAMOM 1, mpoxozsmen yepe3 HEMTpoH U npoToH. [IpoTon
ABJISAETCSA AMaMarHETUKOM, HEMTPOH — apaMardHeTUKOM. [103ToMy BEKTODBI 4, U fin HAIIPABJIEHbI

IIPOTUBOIMOJIOXKHO IPYT APYTY.



IIpoTOH M HEUTPOH CBA3aHBI B JEHUTPOHE SNECPHBIMU U MarHUTHBIMH B3aUMOJCHCTBUSIMU.
BennuuHa cuibl MAarHUTHOTO B3aUMOIEHCTBUSA FM:ﬂDr'S, r=xy-x1, ﬂDZZyG'l,up,un .

SlnepHble B3aUMOJICHCTBHS B KBAaHTOBOW (PM3MKE OMHMCHIBAIOTCS C MOMOIIBIO MOTEHIIMAJIOB
X.JOkaBbl. OpnHako, 5T0 onucaHue HeaaekBaTHO [12]. IloaTomy, B KadecTBe NE€pPBOIO
a/ICKBaTHOTO TPUOJIMKEHUSI KOJMYECTBEHHOTO OINMCAHHS CHWIIBI SACPHBIX B3aHMMOACHCTBHMA
MOXHO PacCMOTPETh BBIPAKECHHE:! F,{:pr"‘-qr"r’. Ecnu, cormacHO 5»MIUPUYECKON OIIEHKE
O.Pesepdopra, NpUHATHE pPACCTOSHUE MEXKAY HPOTOHOM W HEUTPOHOM, B CTAlMOHAPHOM
JICHTpOHE, paBHBIM 214(2)=3,528- 10™m, T0 p:1581'10_59KF'M5'C_2, q:5032-10_74KF‘M6‘C-2.

DNEKTPOMAarHUTHOE W3Ty4YCHHE JEHTpPOHA MPOUCXOJUT HA €ro COOCTBEHHOH 4acToTe.
Boipaxxenuto F,[=pr'4-qr'5, IpU YKa3aHHBIX 3HAUCHUAX p U (, OTBeuaeT COOCTBEHHAs 4acToTa
JIIEUTpOHA, paBHAs 5,4-10%c™. o sroil BemMuMHE MOXHO CYUTh O CTENEHH AJEKBATHOCTHU
BBIPOKCHHS F,I:pr'4- qr'5.

JIeTpoH HaxOaUTCsSI B COCTOSIHUM CTaTUYECKOro paBHoBecusl, eciu F,=F, . D10 ypaBHeHue
uMeer 1Ba KopHs: 1=0,5[p-(p>-4q80)*°1fo" u r=0,5[p+(p*-40Bp)°°1fo™. 3HaueHuo r=r;
OTBEYAET YCTOMYMBOE COCTOSIHUE PABHOBECHS B IEUTPOHE, 3HAYEHHUIO I'=I7 - HEYCTOMYUBOE.

C u3MeHeHHeM IIOTHOCTH 2(Hpa B OKPECTHOCTH JACUTPOHA, 3HAYCHHS TapaMeTpoB p, 4 u fp
U3MEHSIOTCS. EcM TIOTHOCTh 3¢upa yBEIWYUBACTCS, TO BEJIWYHHBI STHX ITaPaMETPOB TaKKe
yBenuuuBatorcs [24]. [Ipu 3ToM OTHOCHTENBHOE yBeTHYeHUEe fp OOJbIIe, YeM OTHOCUTEIbHBIC
yBenmuueHuss p u (. M3-3a 3TOrO, NpHM YBENMYEHWH IUIOTHOCTH 3(dupa, pasHOCTh Ip-Iq
YMEHBIIAETCS, BCIEACTBUE YEr0 CTENEHb YCTOMUMBOCTU AeUTpoHa yMmeHbliaercs. [Ipu p2:4q,b’D
YCTOMUYMBOE W HEYCTOMYMBOE COCTOSIHHUS PABHOBECHs JEUTPOHA CIMBAKOTCH, a IIpHU p2<4q/3D
JEUTPOH CTAHOBUTCS HEYCTOMYMBBIM U PACIaJacTCsl.

B macrosmee Bpemst fp=43,75-10*kr-m* 2. Tlosromy p®-408p=1,62-10kr? M™-c*>0, u
JIEUTPOH 00J1aJaeT YCTOWYUBBIM CTATHUECKUM PAaBHOBECHEM.

*

B pesynpraTe pacmaga szapa, HOSBISIOTCS HOBBIE fA/lpa C MEHBUIMMHU KOJUYECTBAMU
HYKJIOHOB. [Ipy 3TOM, B HOBBIX s/Apax MPOUCXOJUT (POPMHUPOBAHHE COOTBETCTBYIOIINX
CTaTUYECKU PAaBHOBECHBIX HYKJIOHHBIX KOH(Urypauuid. CXOIUMOCTh CHUCTEM HYKJIOHOB 3THUX
A7ep K UX CTaTMYECKH PABHOBECHBIM KOH(PUIypalUsM MPOUCXOIUT B KOJEOATEIHLHOM PEXKUME,
IPOAYLUPYIOLIEM «3arafjoyHoe» 3JIEKTPOMarHUTHOE CBEPXBBICOKOYACTOTHOE Y-M3Iy4EHHE Ha
4acTOTax B AUAIIa30HE 1042,

B pesynbTare Tak Ha3bIBAEMOIo «f-pacnaziay, T.e. B pe3yibTaTe aHTUAJIEKTPOHHOTO CUHTE3a
IIPOTOHA W3 HEUTPOHA, MPOUCXOAUT CXOAUMOCTb HEHUTPOH-AHTHDIEKTPOHHOM CHUCTEMBI K €€
YCTOMYMBOMY COCTOSIHHIO B BUJE NMPOTOHA. DTa CXOAMMOCTb MPOUCXOAUT B KOJEOATEIbHOM

pexuMe, COMPOBOXKIAIOIMIEMCS AJIEKTPOMATHUTHBIM H3JIYdYEHHEM Ha THUIEPUYacTOTe, PaBHOU
2,5-10%¢™.
*

Kaxxnoe crabunpHOe simpo oOmamaeT, cornacHo [1], yCTOWYMBOM cTaTUYECKH PaBHOBECHOMN
KOH(uTypamueit u3 CBoux HyKJIOHOB. B (hazoBoM mpocTpaHCTBE CHUCTEMBI HYKJIOHOB 3TOTO SI/Ipa,
YCTOHYMBOW CTATUYECKH PABHOBECHOW KOH(PHUTYypallid OTBEUaeT YCTOMYMBOE COCTOSHUE
paBHOBecHs. B mpocTpaHCTBE mapamMeTpoB 3TOM CHCTEMBI UMEETCSI COOTBETCTBYIOIIAs 00J1acTh
G yCTOMYMBOCTH 3TOTO COCTOSIHMSI paBHOBecHs. Eciam Touka P B MPOCTPAHCTBE MapaMeTpOB,
KOOpJMHATAMH KOTOPOH SIBIIIOTCS TEKYIIUE 3HAYCHUS IMapaMeTpoB, HE BBHIXOAUT U3 obnact G,
pU U3MEHEHUU 3HAYeHHH MapamMeTpoB, TO CTATUYECKH PAaBHOBECHAs] KOH(HUTypaIus HYyKIOHOB
sapa ocTaercs ycronunBoil. Ho kak Toimpko Touka P BEIAAET 3a rpanmibl obnactu G, sapo
TepsIeT CBOIO YCTOMUMBOCTD U pacnagaeTcsl.

*

Wrtak, npuunHON CaMONpPOW3BOJIBHOIO paclaja siapa SBISETCS YBEJIWYEHUE IJIOTHOCTU
a¢pupa. Crnenys mpoienype, OnucaHHoOu B [24], MOKHO yOEIUTHCSI B TOM, YTO, NP YMEHBIIICHUH
IUIOTHOCTU 3(Upa, SBICHUS «CAMOMPOU3BOJILHOTO» paclaja siapa HE UMEIOT MECTa, HO 3aTo
BO3MOYKHO OOpaTHOE SIBICHHE — «CaMOIMPOW3BOJBHBIN» CHUHTE3 sijep. Eciu mpu yBenmnueHuun
IUIOTHOCTHU A(upa mapameTp A s CTaOUIBHBIX SAep MEUICHHO U MOHOTOHHO YMEHBIIIAETCSI, 3a



CUEeT pacmaja siZepHBIX CTPYKTYp, TO IPU YMEHBLICHUU TUIOTHOCTH 3(Upa 3TOT Hapamerp st
CTAOMJIBHBIX SJICP MEIJICHHO M MOHOTOHHO YBEIMYHMBACTCS 3a CYET «CaMOIPOH3BOJIBLHOTOY
SIEPHOTO CUHTE3a, 32 CUET CAMOCOOPKH sifep.

[TpuBeneHHbIC pe3yIbTATHl TOBOPAT O TOM, YTO HA Ha4aIbHOM 3Talle CYISCTBOBAHMS Hallleh
BCGHCHHOﬁ B BHJC ((qepHOfI Z[BIpBI)), TUT'aHTCKadA HadaJlbHas IIJIOTHOCTh HMCXOAHOI'O BEHICCTBA
BBI3bIBACT PACIIMPEHUE ITOTO BEIISCTBA C yYMEHBIICHHUEM IUIOTHOCTH 3¢upa. Ha sTtom srtame
MPOUCXOIUT ¢dbopmupoBanue pa3sIUYHBIX XAMUYECKHX DJIEMEHTOB 3a cuer
«CaMOIIPOU3BOJIBLHOIO» SAJCPHOTO CHHTE3a C IMOCTCIICHHBIM YBEIMYECHUEM TapaMerpa 4 B 3THX
JJIEMEHTaX.

OJHOBpPEMEHHO C paCHIMPEHUEM BeIleCTBA BO BceleHHOM Ha IMEpBOM dTare, MPOUCXOIUT U
MOCTOSTHHBIA 3aXBaT BEIIECTBA W3 OKPYKAWOIIEro Halry BCeleHHYlo MaTepHaaibHOTO
npoctpancTBa. Ha mepBom 3tame, pacimpeHue BceneHHOM 3a CcYeT HMCXOJHOrO BeIlecTBa
npeBaIMpyeT Hal €€ pacHIMpeHUEM 3a CUeT 3axBaTa JOMOJHHUTEIHHBIX MHOXXECTB BHEUTHEH
marepuu. Ha 3TOM 3Tame MmioTHOCTh BelecTBa BO BceleHHOW yMEHbBIIAETCS U MPOUCXOIUT
CHUHTE3 pa3NUYHbIX, BCE OoJjiee M OoJjiee TSDKENbIX, XMUMHYECKUX 3jeMeHTOB. (OJHAKo, CO
BpPEMEHEM, HACTYIAeT BTOPOi 3Tan pa3BuTusi BeeneHHol, Kora e€ pacuMpeHe MPOUCXoIuT 3a
CUeT 3aXBaTa BHEIIHETO BelnecTBa. Ha 3ToM 3Talle IIJIOTHOCTH BEIIECTBA BO BcelleHHOM BHOBDL
HAUMHACT  yBEJIMYUBATHCS,  «CaMOINPOU3BOJBHBIN»  CHHTE3  XHMHUYECKUX  DJIIEMEHTOB
MPEKPAMaeTcss W BMECTO HETO0 HAYMHAIOTCS TIPOIECCHl  «CaMOIPOHM3BOJIBLHOTO»  SIEPHOTO
pacmaja.

*

Heo0XxoauMo OTMETHTBH, YTO NMPHUBEICHHBIC PE3YJIbTAThl MMOJIYUYCHBI, B OCHOBHOM, 3a CYET

U3Yy4YEHUS CTPYKTYP U CBOMCTB IEKTPOHA, HEUTPOHA, IPOTOHA U aTOMa IPOTHSL.
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