Microworld 24.
How the Universe Was Formed

N.N. Leonov

The study focuses on one of possible scenarios of the contemporary Universe formation where the Universe is
originated as a “black hole”.

*

Questions concerning the structure of our Universe have been attracting attention for long.
Researchers have been looking for answers as to origination of the Universe, its material
composition and its evolution. These questions are mainly addressed by cosmology.

There are various hypotheses for origination of the Universe: from theurgical supernatural
creation to the “Big Bang” and the birth of the Universe as a “black hole”.

It has been still unclear whether our Universe is limited, if it is self-contained or not. Studies
of spectra of electromagnetic radiation from extremely distant sources showed that the Universe
is rapidly expanding. According to the contemporary physical concepts the most distant sources
run away from us at velocities significantly exceeding the velocity of light, ¢. But, according to
the same concepts, no motion of material objects at superlight velocities is possible. Hence, the
system of such concepts is to be critically rethought.

The necessity of critically rethinking the current physical theories is also driven by the results
of the experiment in a-particle scattering using nuclear structures [1]. These results are indicative
of the fact that nuclei of all known chemical elements feature quasicrystalline structures. This
means that indivisible quanta of energy and indeterminacy relations are not objective factors of
the material world but merely computational tricks of the quantum theory.

*

The contemporary (quantum) microworld physics had been developing based on the
fundamental experimental findings. From “diggings” it was discovered that these experimental
findings had been interpreted with a series of crucial theoretical errors,

In 1821 Oersted discovered that electric current flowing through a conductor results in a
“circular” magnetic field around the conductor. There was a wrong conclusion made from this
discovery namely that magnetism is not an independent phenomenon but is caused by motion of
electrical charges.

In 1881 the famous Michelson’s experiment was conducted to verify the hypothesis for
existence of a material carrier of light waves, i.e. ether. Based on the experiment findings there
was a wrong conclusion made that no ether exists in the material world.

At the end of the previous century the intensity of electromagnetic radiation of an “absolutely
black body” was measured. An adequate quantitative description of spectral-response
characteristics of that radiation was possible only by using Planc’s hypothesis for indivisible
quanta of energy (1900).

Theoretical conclusions based on the results of these experiments defined the entire
specificity of quantum physics. All conclusions proved to be wrong.

*

The conclusion of secondary nature of magnetism versus electricity resulted in the
microworld theory’s neglect of magnetic interactions between microscopic objects. The
conclusion of the absence of ether in the material world has been the reason for mathematical
models of real microscopic objects being conservative. Setting aside the hypothesis for existence
of indivisible quanta of energy the conservative microworld theory would be incompetent at all.

The quantum theorists either could not or did not want to understand the meaning of the
results derived from the experiment in a-particle scattering using nuclear structures [1] which are
indicative of the absence of indivisible quanta of energy in nature. Eventually, these results have
been simply “unnoticed”.

“Diggings” lead to discovery of such amazing things that were hard to believe in. The wrong
conclusion of the absence of ether appears to have been made on such an unprofessional level



that is even awkward to talk about. It turns out that Michelson’s experiment findings were
analyzed subject to the assumption that ether being a material carrier of light waves does not
interact with matter. But we can actually feel that light does interact with matter. And since light
wave is not an independent kind of matter but only a specific motion of its material carrier light
wave can interact with matter exclusively though its material carrier, that is, ether. This is known
already from school.

The conclusion that magnetism is caused by electricity has proven to be wrong either which
was found only after the detailed understanding had been gained as to the mechanism of Lorentz
forces distorting paths of microscopic objects that are moving across the external magnetic field
lines, and after the electron structure had been identified. This fact explains but does not excuses
precipitance and inconsistency of the old conclusion that magnetism is a secondary phenomenon.

Neglect of ether and its resistance to motion of microscopic objects as well as neglect of
magnetic interactions between the same prevented physicists from building adequate dissipative
models of atoms at the beginning of the previous century. Such models were built only when
both of the factors above had been considered. The study of electromagnetic radiation spectra of
such atomic models enabled to adequately explain the observable electromagnetic radiation from
an “absolutely black body” setting aside the hypothesis for “indivisible energy quanta”.

*

Despite the experimental denial of the hypothesis for “indivisible energy quanta” [1]
quantum physics still continues its “triumphal” scientific activity.

Its applied “achievements” include more than fifty years of unproductive efforts to create
controllable light nucleus power reactors (the thermonuclear problem). Despite of the lack of any
convincing experimental evidence the thermonuclear problem developers keep claiming that
they are on the right way in their efforts. They justify their failures by reference to the fact that
“hydrogen” bomb has been tested experimentally so they think it has only left to overcome
enormous technical difficulties. Famous Nasreddin also claimed that he was able to teach his
fellow traveler to speak human language but noted that such an extremely difficult task might
require very much time.

“Diggings” helped to discover that the true cause of failure in the thermonuclear problem is
misunderstanding of energy yielding reactions in “hydrogen” bomb in the quantum theory. It
would seem that this could not be checked at all. However the lack of comprehension of the
cause for an accident, unpredicted, thermonuclear Vilyuisk explosion that happened in the course
of the uranium bomb tests in 1950 is a convincing evidence of this seemingly incredible fact.

*

Additional consideration of magnetic interactions between microscopic objects along with
other interactions as well as consideration of ether with its resistance to motion of microscopic
objects made it possible, using the methods of the theory of non-linear oscillations [2], to
identify many details related with the structure of microscopic objects which had been basically
unavailable for the quantum theory [3-25]. There have been structures and details of an atomic
nucleus, atom, photon, electron and other electron-like microobjects as well as of neutron and
proton identified [3-5].

This data allowed for identifying the structure of a superfluid component of liquid helium
with its amazing properties [6], the structure of fireball [19], for identifying the general details
regarding the structure and properties of the material world [14,15], and for obtaining
information as to the structure and functioning of our Universe [16,20-25]

Using an adequate structural model of the simplest atom, protium, it became possible to
identify causes for extraordinarily large “red shift” in spectra of electromagnetic radiation from
extremely distant sources as well as causes for observable “spontaneous” disintegration of
atomic nuclei. It appeared that “red shift” is indicative of our Universe expansion while
observable “spontaneous” disintegration of atomic nuclei speaks for the fact that density of
matter in the Universe is currently steadily increasing. These processes may be compatible if
only there is matter that is being continuously captured at our Universe periphery from the



material space surrounding our Universe. Thus, the observable “red shift” and “spontaneous”
disintegration of atomic nuclei are experimental evidence of the hypothesis for our Universe
having been originated as a “black hole”.

It should be reiterated that all of this data was received using an adequate structural model of
protium.

*

What information regarding formation of our Universe that originated as a “black hole” can
be obtained by reference to the present knowledge of composition and properties of microscopic
objects?

The newly born Universe was a limited multitude of superdense and superhot plasm of
primitive microscopic objects (electrons, positrons, antielectrons, antipositrons, neutrons) and
free elements of My, M,, Ms,...matter organization levels [16].

The contemporary Universe matter consists of primitive microscopic objects bound into
compound objects, of free primitive microobjects and of free primitive objects of M, M;, Ms,...
matter organization levels. The matter contained in the macroworld and in the microworld may
be divided into three kinds based on its composition. The first kind consists of electron-like
objects only (various photons and positronium). The second one consists of neutrons only. The
third one consists of neutrons and electron-like microscopic objects.

Chemical elements of our Universe with varying properties consist of atoms. Atom consists
of atomic nucleus and electronic shell. Atomic nucleus consists of neutrons and protons.

Once born, the Universe started expanding. As far as it is expanding the density and
temperature of matter contained therein were decreasing so that compound objects could be
formed.

In order to learn in which sequence compound objects were formed in our Universe it is
necessary to know in which ways the same can be formed. For this purpose it is required to
know, on the one hand, binding energies for these composite objects and, on the other hand,
energies which should be spent to form such objects.

Let us use the following details derived from binding energy information available to date:

Binding energy of antielectron and neutron in proton: E(p=n,e.")=290MeV,
Binding energy of *He nucleus: E(*He)=1.046MeV,
Binding energy of tritium nucleus: E(7)=0.653MeV,
Binding energy of *He nucleus: E(*He)=0.393MeV,
Binding energy of neutron-neutron pair: E(n,n)=0.255MeV,
Binding energy of neutron-proton pair (deuterium): E(D=n,p)=0.133MeV,
Binding energy of electron in protium: A(H)=0.5¢°4'=13.597eV,
Binding energy of electron in deuterium: A(D)= 0.5¢°45'=13.601eV,
Binding energy of electron in tritium: A(T)= 0.50¢°p1=13.602eV,
Binding energy of electron in hydrogen-like atom, Z: A(Z)=Z%A(H),
Binding energy of positronium: Apos=1.624eV.

*

There are two ways in which composite microscopic objects can be formed. A composite
microobject can be formed from simpler ones by means of natural self-assembly without any
energy input or by means of a fusion that consumes external energy.

Composite microobjects can be formed due to various interactions.

Photons or electron-antielectron dipoles are generated by means of electric and magnetic
interactions. A “slow” photon occurs by means of self-assembly if a distance between electron
and antielectron is more than 4.4-10™ m. A “fast” photon occurs by means of self-assembly if a
distance between electron and antielectron is less than 4.4-10™ m. If this distance is more than
4.4-10™ m an energy input is needed in order to make electron and antielectron approach each
other to a distance less than 4.4-10™* m. The highest value of such energy is 1.624 eV.



Positronium that consists of electron and positron is in a stable state of static equilibrium.
Positronium is generated by means of self-assembly due to electric interactions.
*

The second kind of matter that consists of neutrons only is formed by means of self-
assembly. This takes place because neutron is electrically neutral and paramagnetic substance.
There are neither electric nor magnetic counteractions to such combinations. Purely neutron
compounds are formed due to magnetic and neutron interactions.

Purely neutron objects cannot be atomic nuclei since they do not contain protons which
would make atoms retain their electrons. Free neutrons are unstable: they may transform into
protons. Neutron objects which masses are not as large as those of nucleonic systems are stable.
Separate neutrons in such objects, at least in natural environment, are unstable due to being
incapable of neutron-antielectron fusion into protons.

It would be a big mistake not to notice the fact of “neutron stars” existence. But this is a
separate topic.

*

The third kind of matter consists of atomic nuclei and electrons.

Atom consists of nucleus and electrons forming the atom’s “electron shell”. Electronic shells
of atoms are formed by means of self-assembly due to electric attraction of electrons to the
nucleus.

The simplest atomic nucleus is proton that consists of neutron and antielectron. Proton is
formed by means of self-assembly through a spontaneous neutron-antielectron fusion stimulated
by magnetic interactions.

The second to proton by its complexity is deuterium. Deuterium can be formed in two ways.
The first way is neutron-antielectron fusion of proton in a neutron dipole. The second way results
from neutron-proton fusion; the fusion needs neutron-to-proton approach energy of 13.65 keV.

New studies showed that in the general case an atomic nucleus can be characterized by three
values: N, Z, Q. Here N is a number of neutron in the nucleus, Z is a number of protons, Q is a
number of nucleonic magnetic clusters, Z<Q. If Z=Q, then all neutrons are stable in the nucleus
and cannot transform into protons. However, if Z<Q, then nucleonic magnetic clusters exist in
the nucleus where there are no protons; all neutrons in such clusters are unstable and can take
part in neutron-antielectron fusion of protons.

Atomic nuclei, in the general case, may be formed either from neutron fusion or from
neutron-antielectron fusion. Neutron fusion increments the N number of neutrons in nucleus.
Neutron-antielectron fusion increments the Z number of protons.

Neutron fusion takes place either with no energy input or consuming up to 13.65 keV based
on the original conditions. Neutron-antielectron fusion results from self-assembly.

The number of protons can be increased as a result of proton fusion too. Such fusion is
hindered by electric and magnetic repulsions. Based on the original conditions such fusion needs
energy input of up to 45.5 MeV. Individual facts of such fusion were observed in experiments. It
should be noted, however, that due to extremely high upper limit of input energy the probability
of such fusion is very small.

*

Stability, vitality of composite microscopic objects depends on a relation between binding
energies of these microscopic objects and exposure energies.

There are obviously the simplest microscopic objects consisting of two elements primarily
formed from the composite objects. These are protons (neutron-antielectron pairs), neutron-
neutron pairs, positronium (electron-positron pairs), “slow” and “fast” photons (electron-
antielectron dipoles).

Proton has the highest binding energy while positronium has the lowest one. If energy of
exposure exceeds 290 MeV, then all of these pairs shall be unstable. As far as exposure level is
getting lower protons become stable at first, then neutron pairs, and finally positronium “atoms”.



In order to characterize the vitality of “fast” photons the concept of “binding energy” should

be better replaced with the concept of “lifetime”. “Fast” photon shall be disintegrated if only it
cannot keep moving after collision with another microscopic object. This means that “lifetime”
of photon is primarily determined by the density of distribution of other microobjects on its way
rather than by energy of such microobjects.
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Muxkpomup 24.
Kaxk dopmupoBanace Beenennas

H.H. JIeonos

PaCCManI/IBaeTCSI OAVWH H3 BO3MOXHBIX CICHAapUCB (l)OpMI/IpOBaHI/IH COBpeMeHHOﬁ Bcenennoit npu eé
MMPOUCXOXKIACHUU B BUIC <<qepH0171 ABIPBD).

*

Bonpocer  ycrpoiictBa Hameil BcenenHodl JgaBHO NpHBIEKAalOT K cebe BHUMAaHHE.
HccnenoBarenu UILYT OTBETHI HA BOIPOCH! O IPOUCXO0XKAECHUN BcelleHHOi, 0 €€ MaTeprualbHOM
COCTaBE U O €€ DBOJIIOLIUU. DTUMHU BOIIPOCAMH 3aHUMAETCS, B OCHOBHOM, KOCMOJIOTHUSI.

CylecTBYIOT pa3Hble THIOTE3bl O MPOUCXOXKICHMHM BceneHHoOl - oT BoueGHOro
00XECTBEHHOI'O0 COTBOPEHMSI 10 «bobIIoro B3pbiBa» U poxkeHus: BeeneHHON B BUE «UEpHOUN
JBIPBD.

Jlo cux mop ocraercs HEsCHBIM, OTpaHMYEHA Hama BceeneHHas, 3aMKHYTa OHA WJIM HET.
HccnenoBanuss CHEKTPOB 3JIEKTPOMArHUTHOIO M3IY4YEHHMs OT YpPE3BBIYAMHO  yAAJCHHBIX
MCTOYHUKOB IOKa3ainu, 4ro Beenennast crpemutenbHo pacuupsiercs. CorjaacHO COBPEMEHHBIM
¢Gu3nueckuM IpejcTaBleHUsM, Haubojee yJaleHHble HCTOYHHMKM YOerarloT OT Hac co
CKOPOCTSIMHM, 3HAYUTENBHO IPEBBINIAIONIMMU CKOpOCTh cBeTa c¢. Ho, cormacHo stuMm ke
IPEICTABICHUSAM, JIBUKEHHE MAaTepHaJbHBIX OOBEKTOB CO CBEPXCBETOBBIMU CKOPOCTSMHU
HEBO3MOKHO. 3HAYMT, CUCTEMA 3TUX IPEICTABICHUN JOJKHA ObITh MOJBEPTHYTAa KPUTHUECKOMY
[IEPEOCMBICIICHUIO.

Heo0xonnMoCcTh KpPUTHYECKOTO MEPEOCMBICIEHUS CYLIECTBYIOIIUX (PU3UYECKUX TEOPHi
JUKTYETCS U pe3ylbTaTaMU JKCIIEPUMEHTA 10 PACCESHUIO (-4aCTHIl SACPHBIMU CTPYKTypaMu
[1]. DT pe3yabTaThl TOBOPAT O TOM, YTO SAPA BCEX CYIIECTBYIOUIMX XUMHUYECKUX 3JIEMEHTOB
001aJal0T KBAa3UKPUCTAUIMYECKMMU CTPYKTypaMH. OJTO O3HA4yaeT, YTO HEJCIUMble KBAHTHI
SHEPrUM U COOTHOLIEHHUS] HEONPEEICHHOCTEH — HEe OOBEKTUBHBIE (DAKTOPBHI MaTepUAIbHOIO
Mupa, a BCETO JIMIIb BBIYUCIUTEIBHBIE IPUEMBI KBAHTOBON TEOPHUHU.

*

Pa3zButne coBpeMeHHON (KBaHTOBOM) (M3MKM MHKPOMHpA TPOUCXOAWIO Ha Oase
(GyHIaMEeHTaJIbHBIX IKCIEPUMEHTAIbHBIX OTKPBITHH. «Packonkuy moka3aiu, 4TO UCTOJIKOBAHUS
OTUX  DKCIIEPUMEHTAJIBHBIX  OTKPBITUH  CONPOBOXKIAJIOCH  CEpUEH  IPUHIUIHUAIBHBIX
TEOPETUUYECKHUX OIINOOK.

B 1821r 3Opcren oTkpbLl, YTO, B pe3yibTaTe MPOTEKaHUs IO MPOBOJHUKY JIEKTPUUYECKOIO
TOKa, BOKPYT MPOBOJIHMKA BO3HUKAET «KPYroBOE» MarHuTHoe moiie. M3 3Toro oTKpbITUS ObLI
c/ielaH OIMOOYHBIM BBIBOJ O TOM, YTO MAarHETU3M HMEET HE CaMOCTOSATENIbHYIO MPHPOJY, YTO
OH BO3HHMKAET BCJIEICTBHE ABMIKEHUS 21€KMPUYECKUX 3aPAO0E.

B 1881r Obul mpoBeNeH 3HAMEHMTBHIM HKCIEPUMEHT MaiikenbcoHa, Ielb KOTOpOro -
MIPOBEPKa T'MIOTE3bl CYHIECTBOBAHUS MAaTE€PHAbHOTO HOCUTENSI CBETOBBIX BOJH — 3¢dupa. Ilo
pe3ysbTaTaM 3KCIepUMEeHTa ObUI CAeTaH OMMOOYHbIN BBIBOJ O TOM, YTO B MaTepuaibHOM Mupe
3¢up OTCYTCTBYET.

B kxoHme mo3ampomuioro Beka ObUIM  MPOBEAEHBI  M3MEPEHUs WHTEHCHBHOCTH
AJIEKTPOMArHUTHOTO WU3IY4YEeHUs «aOCOJIOTHO YEPHOro Tena». AJEKBaTHOE KOJINYECTBEHHOE
ONHCAaHHE CIEKTPAJBHBIX XapAaKTEPUCTHK JTOTO M3JIyuyeHHs] ObUIO TOJIYYEHO B TOJIBKO
pe3yJIbTaTe UCIOJIb30BAHMS TUIIOTE3bI [1naHKa 0 CylecTBOBaHUU HEJECIMMBIX KBAHTOB DHEPIUU
(1900r).

Teopernueckue BbIBOBI U3 PE3YIBTATOB 3TUX IKCIIEPUMEHTOB ONPEAEIUIN BCIO CHELU(PUKY

KBaHTOBOH (M3UKHU. Bece 3TH BBIBOABI OKa3aIMCh OMIMOOYHBIMU.
*
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BbIBOI 0 BTOpUYHOCTH MarHeTU3Ma, MO OTHOIICHUIO K AJIEKTPUIECTBY, MPHUBEN K OTKa3y OT
yueTa MarHUTHBIX B3aUMOJICHCTBUI MEXIY MUKPOOOBEKTaMU B T€OpUU MHUKpoMupa. BeiBox 00
oTcyTcTBUM d(pupa B MarepuaibHOM Mupe SBWICA TPUYUHOW KOHCEPBATHUBHOCTHU
MaTeMaTUYECKUX MOJeNel peaJbHbIX 00BEKTOB MUKpOMHUpA. be3 HCIosb30BaHUS THIOTE3bI O
CYIIIECTBOBAaHUH HEICTUMBIX KBAHTOB SHEPTyUH, KOHCEPBATUBHAS TEOPHs] MHUKpPOMHUpa OblL1a ObI
B0OOIIIE HeleecIoco0Ha.

3HaueHUe pe3yJbTaTOB AKCIEPUMEHTA 10 PACCESIHUIO 0—4YaCTHUIl SIIEPHBIMU CTPYKTYpamH
[1], cBumerenbcTByromMXx 00 OTCyTcTBUU B llpupone HenenuMbIX KBaHTOB JHEPrUHU, B
KBAaHTOBOM TEOPUM IMOHATH TO JIM HE CMOIJM, TO JIM HE 3aXO0Tend. B KOHEYHOM cuere, HX
MOMPOCTY «HE 3aMETUITH.

«Packornkmy OOHApYXWIM TaKue YAWBHUTEIbHBIC BEIIM, YTO B HUX OBUIO OYEHb TPYAHO
noBepuTh. OmuOOYHBIA BBIBOJ 00 OTCYTCTBUU 3(Hpa, OKa3bplBaeTcs, ObUI CAeNaH Ha CTOJb
HENpO(EeCCHOHATBHOM YpPOBHE, YTO 00 3TO Ja)Ke HEJIOBKO TOBOPUTH. AHAINU3 pPE3yJIbTaToOB
JKCIepuMeHTa MalikelbCcoHa MPOBOIUIICS, OKA3bIBACTCS, B MPEATNOI0KEHUH, YTO dPUP, SABIAACH
MaTepHaJIbHBIM HOCHUTEIIEM CBETOBBIX BOJIH, HE B3aUMOJICHCTBYET ¢ BemecTBoM. Ho Beab MBI Ha
cebe omrymiaeM, 4To CBET C BEUIECTBOM B3aUMOJICHCTBYET. A Tak Kak CBETOBas BOJHA HE
ABJIIETCS KaKMM-TO CaMOCTOSITEJIbHBIM BHJIOM BEIIECTBA, a IPEJCTAaBISIET COOON BCEro JMILb
crnenuduyeckoe IBMKCHHE CBOEr0 MaTepUalbHOrO HOCHTENS, TO B3aMMOJACHCTBOBATH C
BEIIECTBOM OHA MOXET TOJIBKO Yepe3 CBOW MaTepHalibHBI HOCHTENh — 3¢up. Beaps 310 n3BecTHO
JaKe Ha IIKOJILHOM YPOBHE.

BbiBo 0 TOM, YTO MarHeTU3M MPOUCXOAUT OT AIEKTPUUYECTBA, TOKE OKA3ZAJICSH OIINOOUHBIM.
OmmbO0OYHOCTh ATOTO BBIBOJIA CTaja W3BECTHA TOJIBKO TIIOCNIE JIOCTHIKEHHUS JETallbHOTO
NMOHMMaHUS MexXaHm3ma (opmupoBanusi cwin  JIOpeHIa, WCKPHUBISIONIUX TPACKTOPUU
MUKPOOOBEKTOB, JBHXKYIIMXCA IMOMEPeK JUHUN BHEIIHEr0 MAarHUTHOTO TIOJIA, W TIOCTe
BBISIBJICHUSI CTPYKTYphl JJIEKTPOHA. DTO OOCTOATEIBCTBO OOBSICHSET, HO HE OIpaBAbIBACT
TOPOTUIMBOCTh 1 HEOOOCHOBAHHOCTH JIaBHETO BHIBOJIa O BTOPUYHOCTH MarHeTu3ma.

Otka3 or ydera 3¢upa, C €ro COMPOTUBIECHUEM JBI)KCHHIO MHKPOOOBEKTOB, U OTKa3 OT
yueTa MarHUTHBIX B3aUMOJICHCTBHI MKy MUKPOOOBEKTAMHU HE MO3BOIUIN (U3KMKaM, B HaYae
IIPOLLIOTO BEKa, IOCTPOUTH aJIeKBATHbIE AUCCUMIATUBHBIE MOJENIN aTOMOB. Takue Moaenu OblIn
MOCTPOEHBI TOJBKO MPHU y4eTe 000ux 3TuxX (hakTopoB. M3yueHue creKTpoB IEKTPOMArHUTHOTO
U3ITy4eHUs] TaKuX MOJeled aTOMOB IMO3BOJMJIO TOJIYYUTh aJleKBaTHOE OOBSICHEHUE
HAOMIOITaeMOTO  JJIEKTPOMAarHUTHOTO  HM3IY4eHHs  «a0CONIOTHO  dYepHOro Tema»  0e3
WCTIOJTb30BaHUS THITOTE3bI CYIIECTBOBAHUS «HEJCIIMMBIX KBAHTOB YHEPTHI.

*

HecMmotpst Ha 3KciepuMEHTaIbHOE OMPOBEPKEHUE TMIIOTE3bI CYIECTBOBAHUS «HEIEIMMBIX
KBaHTOB JHepruu [1], kBaHTOBas (pU3MKa 10 CUX TMOP MPOJOIDKAET CBOIO «TPUYMOATHHYIO»
HAyYHYIO JI€ATEIbHOCTb.

B uucne e€ mpuKIagHBIX «yCHIEXOB» - OoJee, YeM MATHACCATUIICTHHE OECIIONHbBIE paOOThI
[0 CO3JaHHIO YIPABISEMbIX HIHEPreTHMUECKHUX PEaKTOPOB Ha JIETKUX sfpax (TepMosiaepHas
npobiiema). HecmoTps Ha OTCYTCTBHHM yOEOUTENBHBIX MPAKTUYECKUX CBUACTEILCTB,
Pa3pabOTINKH TEPMOSACPHON MPOOIEMBI YIIOPHO YTBEPXKAAIOT, YTO UAYT MO BEPHOMY ITYTH B
7TuX pabortax. CBOM HEyJauu OHU OMPABIBIBAIOT TEM, YTO «BOJOPOIHAs» OoMOa anpoOupoBaHa
AKCMEPUMEHTAJIbHO, 3HAYMUT, BCE JI€JO0 TOJBKO B MPEOJIOJICHUH TPOMATHBIX TEXHHUYECKHX
TPYOHOCTSIX, CUMUTAIOT OHHU. 3HaMeHUTHIM Hacpenauu Takke yTBepXkaal, 4TO OH CIOCOOEH
HAyYUTh YEJIOBEYECKOMY SI3bIKY CBOETO CITyTHHMKA, HO 3aMeyall, 4YTO 3TO YPE3BBIYANHO CIIOKHOE
JIeJI0 MOKET MOTpeboBaTh OUEHb MHOTO BPEMEHH.

C mOMONIBI0 «PACKOTOK» OBUIO OOHApY)KEHO, YTO WCTHHHAs TpUYMHA HEynad B
«TepMOsIIEpHON» MpobiaeMe — OMMOOYHOCTh KBAaHTOBOTEOPETUYECKOTO MOHUMAHUS pPeaKIuid
BBIJICJICHHSI SHEPTHH B «BOJIOPOJHOI» O60MOe. B 3T0, Ka3anochk ObI, COBEPIIEHHO HEBO3MOXKHO
noBepuTh. OJHAKO, OTCYTCTBHE TOHMMAHUS TPUYHHBI CIIY9allHOTO, HEMPEIBUACHHOTO,
TEPMOSIZICPHOTO TI0 MOITHOCTH, BWIIIONCKOTO B3pbIBA NPH HCIBITAHUHA YpPaHOBOW OOMOBI,



ciyuuBiierocss B 1950r, sBisieTrcst yOeOMTENbHBIM SKCIEPUMEHTAIBHBIM JI0Ka3aTEIbCTBOM
3TOTr0, KaXKYILErocsi HEBEPOATHBIM, 00CTOSITENLCTRA.
*

JlononHUTENbHBIA y4eT MArHUTHBIX B3aWMOJAEUCTBUN MEXKIY MHKPOOOBEKTaMHU, Hapsly ¢
IPYTUMH  B3aUMOJACUCTBUSIMH, W y4eT d3(upa, C €ro CONPOTHUBICHHEM JBHKCHHIO
MHUKPOOOBEKTOB, ITO3BOJMIN, C TIOMOIIBI0O METOJOB TEOPHH HEIWHEHWHBIX KojeObanwii [2],
BBISIBUTH MHOTHE JETalH YCTPOHCTBA OOBEKTOB MHUKPOMHUPA, MPUHIMIIUAIBHO HEIOCTYITHBIE
KBAaHTOBOU Teopuw [3-25]. BBISBIEHBI CTPYKTYPHI U JACTAIM YCTPOMCTBA aTOMHOTIO sapa, aToMa,
(doTOHA, 3CKTPOHA U IPYTUX JICKTPOHOMOA0OHBIX MUKPOOOBEKTOB, HEHTPOHA U MPOoTOHA [3-5].

OTH CBEICHUS NO3BOJIMIIN BBIABUTH CTPYKTYPY CBEPXTEKYUYEl KOMIIOHEHTHI JKUJIKOTO TeIUs C
€ro yIUBUTEIbHBIMH CBOWCTBaMH [6], CTpyKTypy mmapoBoii monHuu [19], BeIIBHTH oOmIHe
CBEICHUSI O CTPYKType M CBOMCTBax martepuaibHoro Mwupa [14,15], a Takke MNOJy4UTh
uH(opMaIrio 00 ycTpoiicTBe U PYHKIIMOHUPOBAaHUM Haried Beenennoit [16,20-25]

C nmoMomipl0 aJeKBaTHOW CTPYKTYPHOM MOJEIM MPOCTEHIIEro aToMa — MPOTHUS YAAJIOCh
BBISIBUTH  MPUYUHBI  HEOOBIYalfHO  OOJBIIOTO  «KPAaCHOTO  CMEIICHHS» B  CIIEKTpax
3JIEKTPOMArHUTHOIO M3JYyY€HHUs OT YPE3BbIYAHHO YAAJNEHHBIX M3JIydaresel, a TaKKe MPUYUHbI
HaOJII0JIAIOLIETOCs «CaMONPOU3BOJIBHOIO» pacnazia aTOMHbIX sijep. Okazanoch, YTO «KpacHOE
CMEIIIEHHWEe» CBHUJAETENbCTBYET O pacliupeHuu Hamed BceenenHoil, a HaOmogaemblit
«CaMOITPOM3BOJIBHBINY pacmajl siAep TOBOPUT O TOM, YTO INIOTHOCTh BelllecTBa BO BceneHHou, B
HACTOSAIIEE BpeMs, MOHOTOHHO YBETUYMBAETCA. DTU MPOLECCHl MOTYT OBITh COBMECTHMBI TOJIBKO
B TOM cCiyd4ae, ecinu Ha nepudepun Hameld BceleHHONH NPOMCXOIUT IOCTOSHHBIA 3axBar
BEIIIeCTBa U3 OKPY>KAIOIIEro Hairy BeenenHnyro MaTepuanbHOro mpocTpaHcTBa. Takum obpazom,
Ha0JII0/IaeMbIE€ «KPACHOE CMELIEHUE» U «CaMOIPOU3BOJIbHBII pacnaj aTOMHBIX AJ€p SBISIOTCS
SKCHEPUMEHTAIIBHBIMA CBHUJAETENICTBAMU B IOJb3Yy T'MIOTE3bl O TOM, YTO Hamla BceneHHas
3apO/INIIAch B BUJIE «UEPHOU JBIPBI».

[TonuepkHem em€ pa3, 4TO BCE OTU CBEIACHHUS IIOJY4YEHBl C IIOMOILBIO aJE€KBaTHOM
CTPYKTYpHOM MOJENN aToMa IpOTHSI.

*

Kakwue cBenenust o popmupoBanuu Hauieil BeeneHHOH, BO3HUKILEH B BUJIE «4EPHOU IBIPHI»,
MOYKHO TOJIyYUTb, UCXOJS U3 JOCTYHOW HaM MH(OPMALMU O COCTaBE U CBOICTBAaX OOBEKTOB
MUKpomupa?

Tonbko uTo ponuBmIascs BceneHHas mnpexacrtaBisiga coOOM OrpaHUMYEHHOE MHOXECTBO
CBEPXIUIOTHOM M CBEpXropsiuei Iia3Mbl U3 AJIEMEHTAPHBIX 0OBEKTOB MUKPOMHpPA (IJIEKTPOHBI,
HO3UTPOHBI, aHTUAIEKTPOHBI, AHTUIIO3UTPOHBI, HEUTPOHBI) U CBOOOJHBIX 3JIEMEHTOB YpPOBHEH
opranuzamuu matepun My, Mo, Ms,... [16].

B coBpemenHoil BceneHHO# BelIeCTBO COCTOMT W3 CBS3aHHBIX B COCTAaBHBIE OOBEKTHI
AIIEMEHTApHBIX OOBEKTOB MHMKPOMHUPA, U3 CBOOOJHBIX 3JEMEHTAPHBIX MHUKPOOOBEKTOB U U3
CBOOOJIHBIX 3JIEMEHTapHBIX OOBEKTOB YpoBHEeH Mi, M, Ms,... opraHuzaluu MaTepHuH.
BemiectBo, conepikalieecsi B MAaKpOMUPE U B MUKPOMHUPE, MOKHO, 110 €r0 COCTaBy, pa3AeNuTh Ha
Tpu Buaa. [lepBbIil BUA COCTOUT TOJIBKO M3 DIEKTPOHOMOJOOHBIX OOBEKHTOB — 3TO Pa3JIMYHbIE
(GOTOHBI U TO3UTPOHUIN. BTOpPOI CcOCTOUT TOJBKO M3 HEUTPOHOB. TpeTHii COCTOUT U3 HEHTPOHOB
U 3JIEKTPOHONOJOOHBIX MUKPOOOBEKTOB.

PaznuunbIie, M0 CBOMM CBOMCTBaM, XUMHUUYECKHE DJIEMEHTHI B HaIlel BcelleHHOM coCTOosIT U3
aTOMOB. ATOM COCTOUT M3 aTOMHOTO $/Ipa U JIEKTPOHHOU 000JI0YKU. ATOMHOE SIIPO COCTOUT U3
HEHUTPOHOB U ITPOTOHOB.

Pogusmmcs, Bceenennast crana pacmmpsateesa. Ilo Mepe €€ pacmmpeHus, IUIOTHOCTb U
TEeMIIEpaTypa COJIepKalerocs B Hell BElleCcTBa CTAIN YMEHbIATHCS, U MOSBUIACh BO3MOKHOCTh
00pa30oBaHUs COCTAaBHBIX OOBEKTOB.

YtoObl y3HATh, B KAKOM MOCIEI0BATENbHOCTH (DOPMHUPOBAIINCH COCTaBHBIE OOBEKTHI B HaIIleH
Bcenennoii, HyHO 3HaTh, KAKUMH CIIOCOOaMU OHU MOTYT (hOpMHpOBAThCs. J{Js1 3TOro HYKHO, C
OJIHOI CTOPOHBI, 3HATh PHEPTHH CBSI3U ITHX COCTAaBHBIX OOBEKTOB, C APYrodl — HYXKHO 3HATh
BEJIMYMHBI SHEPTUH, 3aTPAThl KOTOPBIX HEOOXOTUMBI IS UX (POPMUPOBAHUSL.



W3 cBeneHmit 00 SHEPTUsX CBSI3U, U3BECTHBIX B HACTOSIIIEE BPEMSI, HCIIOIB3yeM CIIEIYIOIIHE:

OHeprus CBA3M aHTUAIEKTPOHA U HEUTPOHA B IPOTOHE — E(p=n,e.")=290M>B,
DHeprus CBSI3HU sapa *He - E(4He)=1,046M3B.
OHeprus CBA3M siipa TPUTHS - E(T)=0,653M>5B,
DHeprus CBSI3HU siapa *He - E(gHe)=0,393M3B,
OHeprus CBA3U HEUTPOH-HEUTPOHHON NaphI - E(n,n)=0,255M>5B,
DHeprus CBSI31 HEUTPOH-TIPOTOHHOM Napbl (IEUTPOH) - E(D=n,p)=0,133M>5B,
DHeprusi CBS3H AJICKTPOHA B IPOTHUH - A(H)=0,5¢*"=13,5975B,
DHeprus CBSI3U JIEKTPOHA B JICUTEPHUH - A(D)= O,SaZﬂD'1=13,6013B,
DHeprus CBsI3H AJICKTPOHA B TPUTHUH - A(T)= 0,501 "=13,6025B,
DHeprus CBSI3H JJIEKTPOHA B BOAOPOAOIOI00HOM atome, Z - A(Z)=Z2A(H),
DHeprusi CBSI3U MO3UTPOHHUS - Ano=1,6243B.

*

CymectByloT aBa crocoba (opMHpPOBaHHS COCTaBHBIX MHUKPOOOBEeKkTOB. (OOpa3oBaHue
CJIO)KHOTO MHKPOOOBEKTa U3 Oosiee MPOCTBIX MOXKET MPOUCXOAUTH C MOMOIIbIO €CTECTBEHHOMN
camocoopku, 6€3 3aTpaT F3HEPTUH, APYTroil — C IOMOIIIbIO CUHTE3a, TPEOYIOIIEro 3aTpaT BHEIIHEN
JHEPrUu.

Bo3MoxHOCTE  (OPMHPOBAHUSI COCTABHBIX MHKPOOOBEKTOB pEANHU3YeTCS C IOMOUIBIO
pa3IMYHbIX B3aUMOICHCTBUM.

O6pa3oBaHre (OTOHOB — AIIEKTPOH-AHTUDIICKTPOHHBIM JHUITONEH MPOUCXOIAUT C ITOMOUIBIO
JJIEKTPUUECKUX ¥ MArHUTHBIX B3aMMOJEHCTBHHA. «MeIUIeHHBIH» (OTOH BO3HUKAET IyTEM
CaMOCOOPKH, €CITH PACCTOSTHUE MEXKTY SJICKTPOHOM M aHTHAJIEKTPOHOM Ooubine, yem 4,4 10 .
«bbICTpBIN» (POTOH BO3HUKAET MYTEM CAMOCOOPKH, €CIIM PACCTOSIHUE MEXAY JIEKTPOHOM M
AHTUAJICKTPOHOM MEHbIIIE, yeM 4,4 10" m. Ecim xe 10 paccrosiuue Oonblie, yem 4,4+ 10'11M, TO
HEOOXO/MMO 3aTpaTuTh SHEPrUI0 Ha TO, YTOOBI COJIM3UTH 3JEKTPOH W AHTHUANEKTPOH M0
paccrosiHus, MeHbIero, 4yem 4,4 10"*m. Haubonbmas Bemunna 5Toii sHepruu paBHa 1,6245B

[To3utponuii, cocTosmui U3 IEKTPOHA U MO3UTPOHA, 00JaaeT YCTOWYMBBIM COCTOSHUEM
CTaTUYECKOTO paBHOBecusi. OOpa3oBaHHE TO3UTPOHUS TPOUCXOJUT TYTEM CaMOCOOPKH, C
MIOMOUIBIO IEKTPUUECKUX B3aUMOJECHCTBUM.

*

Bropoii Bua BemiecTBa, COCTOSIINN TONBKO U3 HEUTPOHOB, 00pazyeTcs MyTeM caMOCOOPKH.
OTO UMEET MECTO MOTOMY, UTO HEMTPOH — AJIEKTPOHENTpaleH U ABiseTcs napamaraeTukom. Her
HU DJIEKTPUYECKOr0, HU MarHUTHOTO NPOTUBOJCHCTBUS TakuM oObeauHeHusM. OOpa3oBaHue
YUCTO HEWTPOHHBIX COEAMHEHMH NPOUCXOAUT 3@ CYET MAarHUTHBIX U HEWTPOHHBIX
B3aUMOJICHCTBUMN.

Yucro HEHTpOHHBIE OOBEKTHI HE MOTYT ObITh ATOMHBIMH SJIpaMH, TaK KaK OHH HE COJIepKat
IPOTOHBI, Onarojapss KOTOPbIM aTOMBI YJEPKHBAIOT CBOM AJIEKTPOHBI. CBOOOJHBIE HEHTPOHBI
HEYCTOMUMBBI — OHHM MOTYT TpaHcopMmHupoBaThCs B NPOTOHBL. HeWTpoHHBIE OOBEKTHI,
o0ajaromye He CIUIIKOM OOJbIION Maccoi, Kak CUCTEeMbl HYKJIIOHOB, yCTOHUNBBL. OTaeNbHBIE
’Ke HEUTPOHBI B TaKUX OOBEKTax, MO KpallHEll Mepe, B €CTECTBEHHBIX YCJIOBUAX, HEYCTOWYMBBI
U3-3a CBOEH CIIOCOOHOCTH K HEMTPOH-aHTUAIIEKTPOHHOMY CHHTE3Y B IPOTOHBI.

bouto 6b1 OonblION OHIMOKONW OOOWTH BHUMAaHHMEM (AaKT CYIIECTBOBAHUS «HEUTPOHHBIX
3Be3». Ho 3T0 — TeMa caMOCTOATENBHOIO PACCMOTPEHUS.

*

Tperuii Buj BelecTBa COCTOUT U3 aTOMHBIX SIIEP U AIEKTPOHOB.

ATOM COCTOUT U3 f[jpa U DJIEKTPOHOB, COCTABJISIONIMX <AJIEKTPOHHYIO O0OJIOUKY» aToMma.
DJeKTpOHHBIE 000JIOUKK aTOMOB 00pa3yloTCs 3a CUET SIEKTPUUECKOTO MPUTSHKEHUS 3JICKTPOHOB
K sapy. @opMupoBaHUe 3MEKTPOHHBIX 000I04E€K ATOMOB IIPOUCXOAUT IYyTEM CaMOCOOPKH.

[IpocrenmiuMm SAPOM aToOMa SIBISETCA IPOTOH, COCTOALIMN M3 HEUTPOHA M aHTUAJIEKTPOHA.
OO0pa3oBaHue IPOTOHA MPOUCXOAUT IMYTEM CaMOCOOPKH, IYyTEM CaMONpPOU3BOIBHOIO HEUTPOH-
AQHTURJIEKTPOHHOTO CUHTE3a, IPOUCXO/SIIETO ¢ IOMOIIbI0 MATHUTHBIX B3aUMOJIEHCTBUH.



BTtopbIM, IO CITOKHOCTH, TIOCJE MPOTOHA, SBISETCS AEUTPOH. JIeHTpOH MOXKET 00pa3oBaThCs
nByMsi criocobamu. IlepBblii 3akiarodaeTcsi B HEMTPOH-aHTUAJIEKTPOHHOM CHUHTE3€ IMPOTOHA B
HEUTPOHHOM JHIIOJNE. BTOPON NPOUCXOOUT B pe3yibTaTe HEUTPOH-IPOTOHHOIO CUHTE3a; IS
peanu3aluy 3TOr0 CHUHTE3a HEoOXoauMma SHeprus cONMXKEeHHs HEWTpoHa U IPOTOHA, paBHas
13,65k3B.

HoBble uccienoBaHus Moka3anu, 4YTo, B OOIIEM Cilydae, aTOMHOE SApO XapaKTepHU3yeTcs
tpemsi BenmunHamMu — N, Z, Q. 3aece N - KomM4ecTBO HEUTPOHOB B sifpe, Z - KOJIHYECTBO
npoToHOB, Q - KOJIMYECTBO HYKJIIOHHBIX MarHUTHBIX KiactepoB, Z<Q. Ecmum Z=Q, T0 Bce
HEUTPOHBI B sipe CTAOWIBHBI, OHU HE MOTYT TpaHC(OPMHPOBATHCS B MpOoTOoHBL. Eciu xe Z<Q,
TO CYLIECTBYIOT HYKJIOHHBIE MAarHUTHBIE KJIACTEPHI sApa, B KOTOPBIX IIPOTOHOB HET; BCE
HEUTPOHBI B OTUX KJIACTEpax HEYCTOMYUBBI — OHM MOIYT ydacTBOBaTb B HEUTPOH-
AQHTURJIEKTPOHHOM CHHTE3€ ITPOTOHOB.

ATOMHBIE s1Ipa, B 00IIEM Cirydae, MOTYyT (pOPMHPOBATHCS WM B PE3YJIbTaTe HEUTPOHHOTO
CUHTE3a, WM B PE3y/bTaTe HEUTPOH-aHTUIIEKTPOHHOIO CHHTE3a. B pe3ynbrare HEUTPOHHOTO
cuHTe3a yBennuuBaeTcs uncio N HeHTpOoHOB B sjipe. B pe3ynbTaTe HEUTPOH-aHTUANEKTPOHHOTO
CHHTE3a YBEJIMUUBACTCS YUCI0 Z IPOTOHOB.

HelTpoHHBIN CUHTE3 MPOMCXOAUT MM O€3 3aTpaT PHEPruH, WIM C 3aTPaToOl 3HEPrUH /0
13,65ksB, B 3aBHUCHMOCTH OT Ha4yaJbHBIX YyCIOBHH. HeHTpOH-aHTHAIEKTPOHHBIA CUHTE3
MIPOUCXOAMT B pe3yIbTaTe CaMOCOOPKHU.

VYBenuueHne 4yuciaa MPOTOHOB MOXKET IPOUCXOAUTh U B PE3yJbTaTe NMPOTOHHOI'O CHUHTE3A.
Peanuzanuu Takoro cuHTe3a MPENSTCTBYIOT IEKTPUYECKOE W MArHUTHOE OTTAJIKUBaHUS. B
3aBUCUMOCTH OT HayalbHbIX YCJIOBHH, IJI1 TaKOro CHHTE3a HEOOXOIMMa 3aTpaTa SHEpruu 10
45,5M»5B. OrtnenpHble (akThl TaKOro CHHTE3a HAOMIOJATUCH SKCIEepUMEHTanbHO. OHaKo,
HY)KHO OTMETUTb, 4YTO U3-3a YPE3BbIYAMHO BBICOKOM BEIMYMHBI BEPXHEro Ipezeina
3aTpauMBaeMol SHEPIUH, BEPOATHOCTh TAKOI'O CUHTE3a OYEHb MaJa.

*

Y cTOMYNBOCTD, KUZHECTIOCOOHOCTh COCTaBHBIX MHKPOOOBEKTOB 3aBUCUT OT COOTHOLICHMS
MEXy SHEPTUSMH CBSI3U 3TUX MUKPOOOBEKTOB M SHEPIHSIMU BHEIIHUX BO3AECHCTBHIA.

W3 cocraBHBIX, CHayaja o0pa3yloTcs, M[O-BUAUMOMY, MpOCTEHIINEe MHKPOOOBEKTHI,
COCTOSAIINE U3 JBYX 3JEMEHTOB. JTO - NIPOTOHBI (HEUTPOH-aHTHAJIEKTPOHHBIE Mapbl), HEUTPOH-
HEUTPOHHBIE Maphbl, MO3UTPOHUHN (IJIEKTPOH-TIO3UTPOHHBIE Maphl), «MEAJIEHHBIE» U «OBICTPHIE)
(OTOHBI (JIEKTPOH-AHTUAIICKTPOHHBIE TUTIONIHN).

HaubGonp1eii sueprueit cBa3u o01aaeT NpOTOH, HAUMEHbIIEH - TO3UTpoHUil. Eciu sHeprus
BHEIIIHUX BO3/eHCTBH Ooiblie, yem 290M»B, To Bce 3Tu mapsl HeycTouuBbl. C NOHUKEHUEM
YPOBHS BHELTHUX BO3/IEUCTBUM, YCTOMUMBOCTH OOPETAIOT CHayalla MPOTOHbI, 3aT€M HEUTPOHHbBIE
napsbl, ¥ 3aTEM «aTOMBD) TIO3UTPOHMSL.

JI1st XapaKTepUCTUKHU JKU3HECTIOCOOHOCTU «OBICTPBIX» (DOTOHOB, BMECTO MOHSTHUS «IHEPTHUA
CBSI3W» JIydllle UCIOJNb30BaTh IOHATUE «BpeMs >Ku3HW». Pacmax «OwicTporo» ¢oroHa
MPOUCXOAUT TOJBKO B TOM CIllydae, €CIHd OH, B pe3yjlbTaTe CTOJIKHOBEHHUS C JPYruM
MHUKPOOOBEKTOM, HE MOXKET MPOAOJDKATh CBOE JABIKEHHE. DTO O3HAYaeT, YTO «BPEMs KU3HM»
doTtoHa ompenensercs, B TEPBYD oOdepedb, IUIOTHOCTBIO  pacHpeleNeHus JApYyrux
MHUKPOOOBEKTOB Ha €ro IMyTH, @ He UX YHEPTeTUKOM.
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