Microworld 31.
ARROW OF TIME

N.N.Leonov

Refusal of the “arrow of time” in physics is a result of the academic insufficiency of the quantum physics and
relativity theory

*

The matter exists objectively, regardless of our subjective sensations. We measure the matter
using the notion of “mass”. The matter exists in a continuous, constant motion, in perpetual,
continuous variation. We describe such variations using the notion of “time”.

Our life experience, our everyday life experiment convinces us that the time is flowing in the
only direction, from the past to the future (the arrow of time). The current ideas of possible
movement in the opposite direction, that “the vector of time” is reversible breed from abstract
theoretical fantasies. In order to definitely understand that “the vector of time is irreversible one
must understand the material world structure.

The experimental results given in [1] speak for the absence of indivisible quanta of energy in
the material world. The analysis of the associated situation showed that the postulate of the
absence of material ether in nature as one of the basic postulates of the quantum theory and
relativity theory is wrong, mistaken [2]. The studies conducted in view of mistaken postulates of
the quantum theory made it possible to understand the structure of the material world [3-5].

+ It emerged that the matter is infinitely divisible. It consists of the infinite multitude of
organization levels ..., C?, C!, Co, C1, Cs,... . In our Universe, the matter consists of objects of
levels Co, Cq, Cs,... .

Level Cp in our Universe consists of microscopic and macroscopic objects. This level
includes five kinds of elementary objects: neutrons, electrons, positrons, antielectrons and
antipositrons. These elementary objects form all composite material objects in the macroworld
and in the microworld. Protons and antiprotons are neutron-antielectron and neutron-antipositron
objects. There exist several kinds of photons. One of them is electron-antielectron dipole.

Elementary objects of level Ci, k=1,2,... are neutron-like, electron-like, positron-like,
antielectron-like and antipositron-like objects. Elementary objects of level Cy are incomparably
smaller while their densities are incomparably higher than those of elementary objects of level
Cx1. Level Cy includes no composite objects of this level smaller than the respective elementary
objects of level Cy ;.

Each elementary object of level Cy, k=0,1,2,... consists of similar elementary objects of level
Ck+1 and has a vortex-like structure. Elementary electron-like objects of all levels (electrons,
positrons, antielectrons, antipositrons of level Co,...) have a shape of a straight, long and thin
vortex (Fig.1).
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Fig.1

Elementary neutron-like objects of all levels have closed circular vortex-like shape (Fig.2).
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The shaping structures of all these objects are magnetic whirls. Magnetic whirl of an
electron-like object consists of the magnetic field vector and multiple spiral magnetic lines
coiling around it. Magnetic whirl of a neutron-like object consists of a closed circular central line
of the magnetic field and multiple spiral magnetic lines coiling around the central closed line.

Magnetic spiral vortex fields are continuously pumping through flows of smaller external
elementary objects as if flows of external gas or liquid are being pumped through by
macroscopic flow-through engines. Such “pumping” results in a jet that makes the spiral
magnetic whirl move together with a part of the material flow contained therein in the direction
opposite to the jet direction.

The “pumping” velocities, as can be judged by the velocities at which “solar wind” elements
move, are enormous. Due to such high velocities of “pumping” of the matter flows the matter
inside the vortex becomes significantly compacted. This compaction of the matter flow inside
the magnetic whirl evolves the object created by the spiral magnetic whirl against the
background of the matter surrounding it.

« For a long time physicists have been making useless attempts to experimentally identify the
structures of electrons, protons and neutrons. They tried to do it with various methods from
scanning the interior structure of such microobjects using non-destructive techniques to
employing destructive high-energy collisions in hopes for identifying component parts of such
microobjects.

The cause of all of these failures is the academic insufficiency of the contemporary physics
stipulated by the refusal, in the course of scientific studies, to account such a material substance
as ether. If ether is neglected it is in principle impossible to understand the structure of electrons,
neutrons and protons. Indeed, the studies showed that electrons, neutrons and protons consist of
whole lots of individual ether elements not bound strongly with each other.

It cannot be revealed using only available experimental means. It emerged that the evidence
of material ether existence can only be obtained using identification techniques combining both
experimental and theoretical methods.

The refusal of ether in scientific studies has resulted from the silliest mistake made in
analysis of the results of the famous Michelson’s experiment. When the experiment was
conducted there was nothing known about properties of hypothetic ether. It was only assumed
that ether could be probably a material carrier of light waves. However it was believed that ether
does not interact with the matter. But if ether does not really interact with the matter, then the
ether-specific movement, light wave, cannot interact with the matter. Nevertheless, every day we
sense that light actively interacts with the matter.

As a result, a paradox happened in the problem of ether existence. The new analysis showed
that Michelson’s experiment cannot, in principle, neither to prove nor to disprove the hypothesis
of material ether existence. However, physicists still keep representing Michelson’s experiment
in various text books as an exemplary tool of the material world perception, thus confirming the
academic insufficiency of the contemporary physics.

The problem of material ether existence becomes more acute in view of the fact that the
problem is a natural prolongation of the idea of atomism, i.e. the idea of the matter divisibility.
While recognizing successes of the idea of atomism and intensively using results obtained on the
basis of this idea, physicists express a surprising intolerance to application of the idea of
atomism to the problem of more detailed understanding of the material world structure.
Individual representatives of the physical community explicitly say that their “common sense”
turns against such application of the idea of atomism [6, page 12]. Moreover, such a widely
recognized authority in the world of physics as A. Einstein had little scruple to claim, based on
abstract conclusions unsupported by quantitative evaluations, that the existence of ether is not
confirmed by observations of planet behavior [7, page 99].

No matter how physicists explain their lack of the real academic insufficiency the latter is
undoubtedly evidenced by the results obtained when accounting the material ether in the physical
theory [2-5, 8-33].



+ Consideration of ether allowed for understanding the structure of electrons, neutrons and
protons. This led to significant changes of concepts of the material world structure.

We got used to that the world surrounding us is full of objects of various shapes the material
contents of which remains almost unchanged in time. Indeed, electron-neutron-proton
compositions of these objects seem to us stable. The elaboration of understanding of the structure
of separate eclementary “bricks” of the microworld, i.e. neutrons, electrons, positrons,
antielectrons and antipositrons showed these concepts to be mistaken.

It emerged that neutrons, electrons, positrons, antielectrons and antipositrons are not the
smallest elements of the matter but consist of multitudes of even smaller material objects and
there is no limit to this divisibility of the matter.

There is nothing extraordinary or surprising in it: the problem of infinite divisibility of the
matter appeared not from scratch but constitutes generalized ideas of atomism. This is not the
first time in the history of mankind when the problem of infinite divisibility of the matter attracts
interest. This is evidenced by the information that Arias, the primogenitors of contemporary
Indians had some knowledge about this problem.

What is extraordinary and surprising is the discovery that electrons, positrons, antielectrons,
antipositrons, neutrons and smaller counterparts thereof from other levels of matter organization
levels have vortex-like structures through which flows of external matter are being constantly
pumped. Due to this constant, continuous pumping the material composition of all these
elementary objects of different levels is not stable but is constantly and continuously changing.
Even in case of those macroscopic and microscopic objects, objects of level Co, electron-proton-
neutron composition of which is constant, the material composition of levels Ci, Cs,... is
constantly changing.

The material composition of any material objects is irreversible just as the course of a river is
irreversible. Therefore, time in the material world is irreversible.

Supplements

» Multiple free elementary objects of each level Cy, k=1,2,... of matter organization quite
densely fill our Universe. These elements do not form a still, according to A. Einstein [7, page
99], “jelly” but are moving continuously at quite high speeds. These movements can be
explained by the fact that each of such elements, due to external matter being constantly pumped
through this element’s magnetic whirl, has properties of a flow-through engine.

* Elementary object of level Cy, k=0,1,2,... can, in certain conditions, “fall” to free
elementary objects of level Cy.1. This can happen either as a result of an extremely high inner
pressure in a great multitude of such objects or as a result of individual objects colliding with
super-high energies.

Such super-high pressures can only be reached in extremely massive space objects. There are
two types of such objects know nowadays: those which result from “burning” and those which
result from gravity collapse of “dying” stars, i.e. “neutron stars” and “black holes” respectively.

The inner gravity pressure in “neutron stars” reaches such magnitudes at which not only
“electron shells” of atoms collapse but also atomic nuclei. Herewith all nuclei “fall” to separate
neutrons. As a result, adjacent neutrons approach each other to distances at which nucleonic
repulsion is active.

Masses of “black holes” exceed masses of “neutrons stars” so much that the gravity pressure
makes adjacent electrons, neutrons and protons of “dying” stars approach the distances at which
electrons, neutrons and protons “fall” to separate smaller material components.

We cannot create artificial experimental arrangements wherein a gravity collapse of multiple
electrons, neutrons and protons could be observed. Nevertheless, owing to the development of
LHC, Large Hadron Collider, the contemporary physics has an experimental ability to confirm
that electrons, neutrons and protons may “disintegrate”.



LHC can accelerate protons to enormous speeds and energies. Experiments showed that
when two protons approaching each other with an energy over 290MeV, hit each other, one of
them falls to neutron and antielectron. If the collision energy is below 290MeV protons do not
disintegrate. These results speak for that fact that the energy that binds antielectron to neutron in
proton is 290MeV.

Physicists believe that proton-to-neutron conversion energy is 3MeV. They derived this
value using such notion as “mass defect”. However, the notion of “mass defect” occurred
because of the quantum physics being unable to understand the real structure of electrons,
neutrons and protons. It appears that the mass of a moving elementary microobject, given the
equal motion velocities, significantly depends on the orientation of the magnetic moment vector
of this microobject in relation to the motion direction [31].

One can expect that when the approaching energy of two protons exceeds 580MeV both the
approaching protons will fall to neutrons and antielectrons, and only neutrons will be further
approaching.

LHC has already achieved enormous approach speeds and energies of two protons:
7TeV=7-10°MeV. It enables not only the disintegration of both the approaching protons into
neutrons and antielectrons but also the further approach of two neutrons with energies required
for the disintegration of these neutrons into smaller neutron-like objects.

The problem is to understand and record it all.

« Can our Universe that consists of objects of matter organization levels Cy, C1, C»,... , be a
“plack hole” that belongs to level C*?

“Black hole” is a superheavy closed object that occurred in the result of the strongest
gravitational contraction of a “burnt” and partially cooled star of a very big mass. The matter of
an active “hot” star has a too high temperature and a too low density to allow a gravity collapse.
While such star is “burning” its matter becomes denser. As a result, point (M,P), where M is the
matter mass, P is the matter density, is gradually approaching, in the MP plane, the region where
the gravity collapse of the stellar matter is possible. The strongest gravitational contraction
transforms the “burnt” star into a “black hole”.

This is not the only scenario of “black hole” occurrence. Gravity collapse of “burnt” stars
may also result in the occurrence of “neutron stars”. The masses of “burnt stars” that collapsed
into “black holes” noticeably exceed those of “burnt stars” that transformed into “neutron stars”.
“Neutron stars” absorb the surrounding matter and grow in mass, though very slowly according
to the human scale of time. Such accumulation of mass by “neutron stars” is an evolutionary way
of “black hole” formation.

By definition, a “black hole” can expand without absorbing the external matter. But the
contemporary physical concepts imply that our Universe is rapidly expanding the evidence of
which is seen by physicists in the results of analysis of “red shifts” in spectra of electromagnetic
radiation from distant sources. This is indicative of the fact that our Universe, seemingly, cannot
be a “black hole” at level C* of matter organization.

This situation would look quite probable if measurements of “red shifts” of electromagnetic
radiation from super-distant sources did not leave a handle to Doppler’s conclusion on super-
light velocities at which these sources are distancing. Physicists were unable to resolve this
paradox.

The analysis showed that they could not do that within the fundamental quantum postulates
because of the refusal to consider material ether with its resistance to motion of microobjects and
the refusal to consider magnetic interactions between microobjects.

This cosmological paradox appeared to be easy to resolve by identification of the natural
frequency of the mathematical model of protium built with consideration of ether resistance and
magnetic interactions between electron and proton in a non-excited atom of protium. Indeed, an
elementary source of electromagnetic radiation is atoms. It emerged that the coefficient of ether
resistance to motion of electron in relation to proton in the expression for the natural frequency



of non-excited atom of protium has the negative sign. A trivial conclusion follows: “red shift”
occurs as a result of an increase in the density of ether around the radiation source.

Furthere studies showed that our Universe is closed, that density of ether increases from its
central regions to its peripheral regions and that density of ether increases in all regions of the
Universe. [19,23,31]. Finally, it emerged that “red shift” of electromagnetic radiation spectra
results mainly not from the Universe expansion but from the capturing of the external matter that
leads to an increase in density of ether and other kinds of the matter in our Universe. This all
speaks for the fact that our Universe has all attributes of a “black hole”.

A propos, if radius and mass of the Universe is denoted by R and M, and the “Schwarzschild
radius” is denoted by Rs, then the Universe is a “black hole” if R<2GMc 2, where G is gravity
constant equal to 6.672-10 ''N-m?-kg?, which Schwarzschild radius is Re=(R'-B)™', where
B=(2GMc ).

« It would be appreciated to understand why electron-like objects of level Cy consist only of
electron-like objects of level Cy.1, while neutron-like objects of level Cy consist only of neutron-
like objects of level Cy;.

In addition, it is very interesting if and in which conditions an elementary object of level Cy
can be assembled from free elementary objects of level Cy+1?
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Muxpomup 31.
CTPEJIA BPEMEHU

JleonoB H.H.

Ortka3 ot «CTpeEJIbl BPEMCHU» B (I)I/ISI/IKC - pe3yJibTaTt TeOpeTH‘ieCKOﬁ HEIO0CTAaTOYHOCTHU KBaHTOBOU (I)I/IBI/IKI/I H TCOpHUHu
OTHOCHUTECIBbHOCTHU

*

Marepus cymiecTByeT 0OBEKTHBHO, HE3aBHCUMO OT HAllUX CYOBEKTHBHBIX OlIyIleHuil. B
KayecTBE Mephl KOJIMYECTBA MAaTEPUU Mbl UCIOJIb3yeM MOHITHE «Macca». MaTepus CyliecTByeT
B HENPEPBIBHOM, IMOCTOSHHOM JBM)KEHUHU, B HENPEPHIBHOM, INOCTOSHHOM HW3MEHEHHHU. Jlins
OMMCAHUS ATUX U3MEHEHUHN Mbl UCIIOJIB3YEM MOHSATUE «BPEMS».

Hamr >kM3HEHHBIH OIBIT, HAIl MMOBCEJHEBHBIN KU3HEHHBIM SKCHEPUMEHT yOeKJaeT Hac B
TOM, YTO TEUYEHHWE BPEMEHHM HMeEEeT TOJBKO OJHO HalpaBieHHEe — U3 NpOIUIoro B Oynyiiee
(ctpena BpemeHnH). CyliecTBYIOIIUE MPEACTABICHUS O BO3MOXKHOCTH JABWKEHHS «BCISTHY, O
TOM, 4YTO «BEKTOpP BpeMEHU» oOpaTuM, MOPOXKIEHbl aOCTPAKTHBIMU TEOPETUUECKUMU
dantazusamu. s gocTkeHus O0eccropHOro MOHMMAaHUS HEOOPATUMOCTH «BEKTOPAa BPEMEHM»
HE00XO0IUMO MOHSATh, KaK YCTPOEH MaTepHallbHbIN Mup.

.

B [1] MIPUBEIEHBI JKCIEPUMEHTAIbHBIE pe3ynbTaTHl, 0e3aJIbTepHaTUBHO
CBHUJIETEJILCTBYIONME 00 OTCYTCTBUM B MaTepHalbHOM MuMpe HeIeNMMBIX KBAaHTOB SHEPTHUH.
AHanu3, CB3aHHOM € 3TUM, CUTYallUU MMOKAa3aJjl, YTO MOJIOKEHHE 00 OTCYTCTBUU MaTepUaIbHOTO
spupa B Ilpupome, BXozsmiee B TIOCTYJIATHBHYIO 0a3y KBAaHTOBOM TEOpPUH U TEOPUHU
OTHOCHUTEIILHOCTH, HeBepHO, ommuboyHo [2]. HccnemoBaHus, TPOBEACHHBIE C yYETOM
OLIMOOYHBIX TIOJOXKEHUH B TOCTYIATUBHOW 0a3e KBAaHTOBOM TEOpWH, IMO3BOJIWIN JOCTHYB
MOHUMAaHHMsI CTPYKTYPBI MaTepuaibHoro Mupa [3-5].
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» OkasbIBaeTcs, MaTepust OecnpenenbHo aenuma. OHa COCTOUT 13 OECKOHEYHOTO0 MHOKECTBA
YpPOBHEH OpraHu3alyy ..., Cz, Cl, Co, 4, Co,... . B Hameit BceneHHol mMaTepusi COCTOUT U3
00bekToB ypoBHel Cp, Cy, Co,... .

VYposens Cp B Hariei BeenmeHHON cOCTOUT M3 00bEKTOB MakpoMupa U MUKpomupa. Ha atom
YPOBHE CYIICCTBYIOT TISIThb BHUJOB JJIEMEHTAPHBIX OOBEKTOB - HEUTPOHBI, DSJIEKTPOHBI,
MO3UTPOHBI, AHTHAJICKTPOHBI U AaHTUIO3UTPOHBI. M3 3TUX 3JIeMEHTApHBIX O0OBEKTOB COCTOSAT BCE
COCTaBHbIE MaTepHalibHbIe OOBEKTHl B MAKpOMHUPE U B MUKpoMupe. [IpoTOHBI U aHTHUIPOTOHBI
SBJISIFOTCS ~ HEUTPOH-AaHTHAJIGKTPOHHBIMH W HEHTPOH-aHTHUIIO3UTPOHHBIMH  O0OBEKTaMH.
Cy1iecTByeT HECKOJIBKO BUAOB POTOHOB. OTHUM M3 HUX SIBISETCS AJICKTPOH-aHTUAICKTPOHHBIN
JTATIONb.

OnemenTapHbiMu  oObekTamu  ypoBHS Ck, Kk=1,2,... sBIgOTCS HEUTPOHOIOIOOHBIE,
3JIEKTPOHOIIOJOOHEIE, MTO3UTPOHOIIOJOOHEIE, AQHTHUAJICKTPOHOIOI00HBIC u
AQHTHUIIO3UTPOHONOAOOHBIE OOBEKTHI. JJeMeHTapHble O00BEeKTbl ypoBHA Cyx Ha HECKOJIBKO
MOPSIIKOB  MeNbYe, a MX INIOTHOCTH Ha HECKOJIbKO TIOPSJIKOB OOJIBIIE IIJIOTHOCTEH
aneMeHTapHbIX 00BeKTOB ypoBHs Cy_j. Ha ypoBHe Cy HET COCTaBHBIX OOBEKTOB 3TOTO YPOBHS,
MEHBIIIHNX, YeM COOTBETCTBYIOIIUE dJIeMEHTapHbIe 00beKThI YpOBHS Cy_|.

Kaxnpiii smemeHTapHbii 00bekT ypoBHs Ck, k=0,1,2,... COCTOMT H3 MOJOOHBIX €My
3JIeMEHTapHBIX 00BEKTOB ypoBHsI Cik:1 W 00NagaeT cMepyenoqoOHoi GhopMoil. DiaemMeHTapHbIe
AJIIEKTPOHOIOAO0HBIE OOBEKTHI BCEX YPOBHEH (AJIEKTPOHBI, MO3UTPOHBI, AHTUAIECKTPOHBI,
aHTUNO3UTPOHBI ypoBHS (y,...) oOmamaroT (opmol MpsMOro, MJIWHHOTO TOHKOTO cMepua
(puc.1). DrmemeHTapHBIE HEHTPOHOMOAOOHBIE OOBEKTHI BCEX YPOBHEH O0OJAMAOT KOJIBIICBOM,

PII IR RRIIRXLL

Puc.1

3aMKHYTOH Ha cedst cmepuenono0Hoii hopmoii (puc.2).
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Puc.2

®opMOOOPa3yIOIMIUMU CTPYKTYpaMH BCEX ITHX OOBEKTOB SBIIAIOTCS MAarHUTHBIE BHUXPHU.
MarHuTHbIf BHUXpb 3JIEKTPOHOMOJOOHOTO OOBEKTa COCTOMT U3 OTpe3Ka MpsIMOW JIMHUU
MarHMTHOTO MOJII U U3 MHOKECTBA HAaBHUBAIOIIMXCS HA ATOT OTPE30K CIHUPAIBbHBIX MarHUTHBIX
TUHUNA. MarHuTHBIA BUXPh HEUTPOHOMOJOOHOTO OOBEKTa COCTOUT W3 3aMKHYTOH KpPyroBOW
LEHTPaJIbHOW JINHUM MAarHUTHOTO TOJS W M3 MHOXXECTBA CIMPAIbHBIX MAarHUTHBIX JIMHUH,
HABUBAIOIIMXCS HAa EHTPAJIbHYIO 3aMKHYTYIO JTHHHUIO.

MarHuTHblE CHHMpaJbHBIE BHUXPEBBIE IOJIA HEMPEPHIBHO MPOTOHSIOT uepe3 ce0s MOTOKU
0oJiee MEJTKHUX BHEIIHHUX 3JIEMEHTapHBIX 00BEKTOB, aHAJIOTUYHO TOMY, KaK IIPOTOHSIOTCS TOTOKU
BHEIIHETO ra3a WIN )KUJIKOCTH MAaKpOCKOIMMYECKUMH IMPOTOUYHBIMU ABUTATESIMU. B pesynbpraTe
TaKOM «IIPOrOHKM» 00pa3yeTcsl peakTHUBHAsl CTPYsl, 3aCTaBJIAIOLIAsl JBUTAaThCS CaM CIIMPaJIbHBIN
MarHUTHBI BHUXpPb, C COJAEP)KAILLIECICS B HEM YacTbl0 MAaTEpUAIbHOIO IOTOKA, B CTOPOHY,
IIPOTUBOIOJIOKHYIO HAIIPaBJICHUIO PEAKTUBHOM CTPYH.

CkopocTy 3TOM «IIPOrOHKHW», CYZsl IO CKOPOCTH IBUYKEHUS DJIEMEHTOB «COJIHEYHOI'O BETPay,
orpomHsl. biarogapst crosb GONBIIMM CKOPOCTAM «IIPOTOHKH» ITOTOKOB MaTEpUH, MPOUCXOAUT
3HAUUTENIBHOE YIUIOTHEHHE MAaTEPUU BHYTPHU BUXps. DTO YIUIOTHEHHE NIOTOKA MAaT€pUH, BHYTpU



MarHUTHOTO BHUXpS, BBIACNSACT, HAa (OHE OKpyKaromeld MaTepuH, OOBEKT, CO3/1aBacMbIi
CIIUPAJIBLHBIM MarHUTHBIM BUXPEM.

* Ousuku g0nro U 0e3pe3yinbTaTHO NBITAINCH JKCIEPHUMEHTAIBLHBIM ITYTEM BBISIBUTH
CTPYKTYpPBI 3JIEKTPOHOB, IIPOTOHOB M HEWUTPOHOB. OHHM MBITAIACH CHAEIaTb 3TO PA3HBIMU
CIocob0aMM - MPOCKAHUPOBATh HEPA3PYIIAOIKMMU METOJAMU BHYTPEHHEE YCTPOMCTBO 3THUX
MHUKPOOOBEKTOB, U HaAEACh OOHApYXUTh UX COCTABHBIE YAaCTH B Pe3yJbTaTe pa3pyIIAIOLINX
BBICOKO?HEPTUYHBIX COYJapEHUH.

[TpyunHONM Bcex 3THX HeEynad SBISETCS TEOPETUYeCKash HEAOCTaTOYHOCTh COBPEMEHHOMU
¢u3uku, OoOyCIOBICHHAs OTKa30M, B XOJA€ HAay4yHBIX HCCIEIOBaHMN, OT YydeTa TaKou
MaTepHaabHON cyOcTaHIMHU, Kak 3¢up. be3 yuera sadupa, 1ocTHKEHHE TOHUMAHUS YCTPOUCTBA
AJIEKTPOHOB, HEWUTPOHOB H MPOTOHOB NPUHLMIMAIBHO HEBO3MOXKHO. JleMCTBUTENBHO,
WCCIICJOBAHMS IIOKA3ald, YTO DJIEKTPOHBI, HEHUTPOHBI M IIPOTOHBI COCTOAT M3 OIPOMHBIX
MHO>KECTB OTJICJIbHBIX, HE CBSA3aHHBIX KECTKO MEXKIY COOOM, 31IeMeHTOB 3upa.

OgH¥MMM  TOJNBKO pacrnojaraéMblMM HaMH OKCIIEPUMEHTAJIBHBIMM  CPEACTBAMHU  3TO
OOHapyX HUTb HEBO3MOXXHO. OKa3anoch, YTO MOJIYYUTh JOKA3aTeIbCTBA CYLIECTBOBAHUS
MaTepHaIbHOIO 3(pUpa MOXXHO TOJBKO MICHTU(UKALMOHHBIMU CHOCO0AMH, COYETAOIIUMU
AKCIIEPUMEHTAIbHbIE U TEOPETUUECKUE METOBI.

K orka3zy or ydera sdupa B HayyHbIX HMCCJIEIOBAHUAX IpHUBETAa HejemneWmas omuoka,
JIONYIIEHHAass TpU aHAIU3€ pe3yJbTaTOB W3BECTHOIO »JKcnepuMeHTa MaiikenbcoHa. I[lpu
IIOCTAHOBKE 3TOI0 S3KCIIEPUMEHTa O CBOMICTBAaX TMIIOTETHYECKOrO 3(upa HUYEro He ObLIO
M3BECTHO, TOJIBKO MPEATOIIArajochk, 9YTo 3(UpP, BOZMOKHO, SBISIETCS MAaTepHAIbHBIM HOCHTEIEM
CBETOBBIX BOJH. [IpH 3TOM cuMTanoch, 4yTo 3pup He B3aUMOAEHUCTBYET ¢ BemecTBoM. Ho eciu
3HUp HE B3aUMOJICHCTBYET C BEIIECTBOM, TO M CIEIU(PHUECKOE IBHXKEHHE 3(upa — CBETOBas
BOJIHA HE MOXET B3aMMOJCHCTBOBATH C BelecTBOM. OJHAKO, MBI IOBCEJHEBHO OIIYIIAeM Ha
cebe, UTO CBET C BELIECTBOM aKTUBHO B3aUMOJICHCTBYET.

B pesynbTare, crioxunach napajgokcaibHas CUTyalusi B MpoOieMe CyliecTBOBaHMs 3(upa.
HoBpiii ananu3 mokasas, 4To JKcrHepuMeHTa MalkenbcoHa HE CIOCOO€H, B TPHUHIUIE, HU
JI0Ka3aTh, HU ONPOBEPTHYTh T'MIIOTE3Yy CYIIECTBOBAaHUS MaTepHaibHOro s¢upa. Tem He MeHee,
(GU3KUKHN YIOPHO, A0 CUX IOp MPEICTABISAIOT B pa3HbIX Y4eOHUKAX IKCIEPUMEHT MaiikenbcoHa B
KayecTBe O00pas3IlOBOr0 MHCTPYMEHTA IO3HAHHMS MaTepuajgbHoro Mupa, HOATBEpXkaas TeM
CaMbIM TEOPETHUYECKYIO HEJJOCTaTOYHOCTh COBPEMEHHOMN (PU3UKHU.

Ocobyto ocTtpoTy mnpoOjeMe CyIIeCTBOBaHUS MaTepHalbHOro 3dupa NpUAaeT TO
00CTOSITENECTBO, YTO 3Ta Mpoljema sBISETCS €CTECTBEHHOM MpOJIOHTalled ujen aromMusma -
U NeNUMOCTH Marepuu. OU3uKHU, IpHU3HABas YCIEXHW MJEU aTOMU3Ma U aKTUBHO HCIIOJIB3YS
pe3ynbTaThl, MOJyYeHHbIE HAa 0a3e ATOW HJEH, MOYEMY-TO C YIUBUTEIBHOW HETEPHUMOCTHIO
OTHOCATCS K PaclpOCTPAaHEHHUIO WU aTOMHU3Ma Ha MpolsieMy Oosee AeTalbHOrO MO3HAHUS
ycTpoiicTBa MaTtepuanbHoro Mupa. OTaenbHble NPEACTaBUTENN (PU3NUYECKOrO COOOIIecTBa
OTKPBITO TOBOPAT O TOM, UYTO UX «3APAaBbII CMBICID BOCCTAET MIPOTUB TAKOTO PacIpOCTPAHEHUS
uaen atommusma [6, ctp.12]. A Takoil oOIIeNpPU3HAHHBIM aBTOPUTET B MHUpPE (U3HMKH, KaK
A.DUHIITEHH, HE TOCTECHSICS 3asBUTh, UCXOMS JHIIb U3 a0CTPAKTHBIX yYMO3AKJIIOUEHUH, He
MOJIKPEIJICHHBIX KOJMYECTBEHHBIMH OIIEHKaMH, YTO CYHIECTBOBaHUE 3(hupa HE MOATBEPIKIAETCS
HaOJIOJICHUSIMH 3a IMOBEJICHUEM IL1aHeT [7, ¢.99].

Yem Obl Gu3MKd HU OOBACHSIM OTCYTCTBUE€ Y HHUX pEaJbHOM TEOpPETUYECKOM
HEJOCTaTOYHOCTH, €€ CYIIECTBOBAaHHE HEONPOBEPKHUMO IOATBEPKAACTCA pE3yIbTaTaMH,
NOJTYYEHHBIMU TIPH yueTe MaTeprualibHOro 3¢upa B husnveckoit Teopun [2-5, 8-33].

* YVuer sdupa Mo3BOIMWI JOOUTHCS MOHUMAHHUSA YCTPOWCTBA AJIEKTPOHOB, HEUTPOHOB H
IPOTOHOB. JTO TMPHUBENIO K CYIIECTBEHHBIM H3MEHEHHUSAM IMIpeACTaBIeHU 00 ycTpoiicTBe
MaTepuaJbHOro Mupa.

MBI OpUBBIKIM K TOMY, YTO OKPYXAlOIIUH HAC MHUP 3alOJHEH OOBEKTaMM C BECbMa
pa3sHOOOpa3HBIMH (pOpMaMu, MaTepUaNbHOE COJAEPKAHHE KOTOPBIX IMOYTH HE MEHSETCS WU
JIOCTaTOYHO MEIJICHHO MEHSETCSI CO BpeMeHeM. JIelCTBUTENBHO, IIEKTPOH-HEUTPOH-TIPOTOHHBIE
COCTaBbl ITUX OOBCKTOB OOJAIAIOT, C HAIICH TOYKU 3PCHHS, 3HAYUTEIBHON BpeMeHHOI



CTaObUIbHOCTHIO.  BpIpaboTka  TOHMMAaHUs  yCTPOWCTBA  OTHENBHBIX  DJIEMEHTAPHBIX
CKUPIUYMKOB» MHKPOMHUpPA — HEHUTPOHOB, JIJIEKTPOHOB, IO3UTPOHOB, AHTUAJIEKTPOHOB U
AHTUIIO3UTPOHOB TTOKA3aja, YTO ATH MPEACTABIICHUS OMINOOYHBI.

Oka3anoch, UTO HEUTPOHBI, IEKTPOHBI, TO3UTPOHBI, AHTUAIEKTPOHBI U AHTUIIO3UTPOHBI HE
ABJSIOTCS HAUMEHBIIMMH 3JIEMEHTAMU MATEPHU — OKA3aJIOCh, YTO OHU COCTOSIT M3 OIPOMHBIX
MHO>KECTB HAMHOT0 00Jiee MEJIKUX MaTepuaibHbIX 0OBEKTOB, U UTO Mpejesia y TaKO! AeTUMOCTH
MAaTEepUH HE CYILIECTBYET.

B sTOM HeT HUYEro 3KCTPaoOpAUHAPHOTO M HEOXHUAAHHOTO - Mpobiema OecrpeneabHOM
JIEIUMOCTH MaTepUHM BO3HUKIA HE HA IYCTOM MECTe, OHa SBJSETCs 0000IIeHueM wuaei
ATOMUCTUKH. DTO HE MEpPBOE NPOSBICHHE WHTEpeca, B MCTOPUU YEIOBEUYECTBA, K IMpodieme
OecripenenpHOi  genmuMocTH  marepud. OO 3TOM  CBHIETENBCTBYET JOLIEAINas JI0 Hac
uH(popMalKsg O TOM, YTO ApUHM — ApPEBHEUIINE NPEIKU COBPEMEHHBIX MHAMMIIEB pacIoJiaraiu
CBEJICHHUSIMH 00 3TOi mpobieme.

OKCTpaOpAMHApPHBIM U HEOXUJAHHBIM SIBJISETCA OTKPBITUE TOrO, YTO 3JIEKTPOHBI,
MO3UTPOHBI, AHTHAJICKTPOHBI, AHTUIIO3UTPOHBI, HEUTPOHBI W OO0JIee MEJIKUE WX aHAJOTUu W3
IpYTHX ypOBHEM OpraHu3aluyd MaTepuud 00JaJal0T CMEpUeroJoO0HBIMU CTPYKTypaMu, uepes
KOTOPBIE HENPEPBIBHO IIPOKAYMBAKOTCS IIOTOKM BHEIIHEW Marepuu. biaromaps stoi
MOCTOSIHHOM, HENpPEpPhIBHOM IPOKAayKe, MaTEpPHAIbHBbIA COCTaB BCEX O3THUX 3JIEMEHTapHBIX
OOBEKTOB pAa3HBIX YPOBHEH HE SBIACTCS TOCTOSHHBIM, OH HAXOJUTCA B TIOCTOSIHHOM,
HENpPEephIBHOM M3MEHEHUH. Jaxe B TeX 00beKTax MaKpOMUpa U MUKPOMUPA, B 00BEKTaX YPOBHS
Co, DIEKTPOH-TIPOTOH-HEUTPOHHBIM COCTAaB KOTOPHIX IOCTOSHEH, MAaTepHAIbHBIA COCTaB
ypoBHei Cy, Cy,... HAXOJUTCA B IOCTOSIHHOM U3MEHEHUH.

Taxk ke, Kak Te4eHUue peKkr HeoOpaTUMO, HEOOPATUMO U U3MEHEHHE MAaTePUATILHOTO COCTaBa
ar00oro MarepuanbHOro o0bekTa. ClieoBaTenabHO, BpeMsl B MaTepualibHOM Mupe oOpaTHOTro
XO0/1a HE UMeEeET.

JlomosHeHus.

e MHOXECTBO CBOOOJHBIX 3JEMEHTapHBIX 00BEKTOB Kaxmoro ypoBHs Cx, k=1,2....
OpraHu3alMyd MaTepuH JOCTATOYHO IIJIOTHO 3aloJIHAEeT Hamly BceneHHyr. DTH 3JIeMEHTHI
00pa3yloT HE HEMOJBIKHOE, o A.DuHmTelHy [7, cTp.99], «kene», OHM BCe HAXOIATCS B
HENPEPHIBHOM JBUKEHHH C JOCTATOUYHO BBICOKMMH CKOPOCTSMHU. DTU JIBUKECHHS OOBICHIIOTCS
TEM, YTO KaXKIbIM TaKO AJIEMEHT, Ojarojapsi MOCTOSIHHOW MpOKAauKe BHEITHEH MaTepuu 4depes
MarHUTHBIN BUXPh 3TOTO dJIEMEHTa, 0071a/1aeT CBOMCTBAMH MPOTOYHOTO JIBUTATEIIS.

* DnementapHblii 00bekT ypoBHS Ck, k=0,1,2,... MOXeT, B CIEIHAIbHBIX YCIOBHSIX,
«PacCCHINATLCSA» HAa CBOOOHBIE IEMEHTapHBIE 00BEKTHI YPOBHS Ci+1. ITO MOXKET MPOUCXOAUTH
WU B PE3YNbTaTe UYPE3BBIYAHHO BHICOKOTO BHYTPEHHETO IaBJICHUS B OOJIBIIIOM MHOXECTBE
Takux OOBEKTOB, WIM B pe3yldbTaTe CTOJIKHOBEHHUS OTIEIbHBIX TAaKUX OOBEKTOB CO
CBEPXBBICOKUMU YHEPTUSIMH.

Takue CBEpXBBICOKHME [IaBJIEHUS MOTYT JOCTUraThbCAd TOJBKO B UYPE3BBIYAHHO MACCHUBHBIX
KOCMHUYECKHX O0O0BeKTaXx. B HacTosimiee BpeMs U3BECTHHI JIBa BHJA TaKUX OOBEKTOB,
BO3HHMKAIOIIUX B PE3YJIbTaTe «BHITOPAHUS» U TPABUTALIMOHHOIO KOJUIANCA «YMHUPAIOLIUX)» 3BE3]
— KHEUTPOHHBIE 3BE3/bD» U «UEPHBIC ABIPHIY.

B «HeWTpoHHBIX 3Be3/ax» BHYTPEHHEE TIPABUTAIMOHHOE JaBJICHUE JOCTUTAET TaKUX
3HAYCHHUM, TIPH KOTOPBIX Pa3pylIalOTCs HE TOJBKO <AJEKTPOHHBIE OOOJOYKH» aTOMOB, HO W
aTomHble siapa. [Ipu 3TOM Bce siipa «pacchlIAloTCs» Ha OTIEIbHbIE HEUTpPOHBI. B pe3ynbrare
ATOT0, COCETHUE HEHTPOHBI COMMIKAIOTCS 10 PACCTOSHUM JIEHCTBHS HYKIIOHHOTO OTTAJIKMBAHUS.

Maccbl  «4EepHBIX [JbIp» HACTOJBKO IPEBBIIAIOT MAacChl «HEUTPOHHBIX 3BE3M», 4YTO
IrPaBUTALlMOHHOE JIaBlieHHWE COJNIMYKAET COCEIHHE DIEKTPOHbI, HEHUTPOHBI M MPOTOHBI
«YMHpPAIOIIUX» 3BE3J 10 PACCTOSHUM, MPU KOTOPBIX 3JIEKTPOHBI, HEHUTPOHBI M TMPOTOHBI
«pacchIMaroTCa» Ha COCTABIIAIONINE UX OT/AEIbHBIE O0JIee MeTKUe MaTepruaibHble OOBEKTHI.



HcKycCTBEHHBIE OKCHEPUMEHTAJIbHBIE YCTAaHOBKH, B KOTOPBIX MOXHO HaOMIIOIATh
rPAaBUTALMOHHBIM KOJUIAIIC OIPOMHBIX KOJIMYECTB 3JEKTPOHOB, HEHTPOHOB U INPOTOHOB, MbI
co3zaTh He criocoOHbl. TeM He MeHee, SKCIIepUMEHTaIbHAsT BO3MOXKHOCTb MOATBEPKACHUS TOTO,
YTO  DJIGKTPOHBI, HEUTPOHBI W MPOTOHBI MOTYT  «pacChlIaTbCA», B  COBPEMEHHOU
OKCIEpUMEHTANBbHON (u3nke nmeercs, Omaromaps cozganuto BAK - Bombmoro AnponHoro
Konnaiinepa.

B BAK npoToHBl MOTYT pPasroHATBCA 1O OTPOMHBIX CKOPOCTEH W OrPOMHBIX DHEPIHM.
DKCepUMEHTHI MOKa3aly, 4TO MpU COYJApEeHUU IBYX MPOTOHOB, COIMKAIOIIUXCS C YHEPTHEH,
npesbimatomied 290M»aB, onMH K3 NPOTOHOB pacnagacTcsl Ha HEUTPOH M aHTUAJIEKTPOH. Eciu
SHEpPrus CTOJIKHOBEHHMSI MeHblue, yeM 290M»sB, To pacmajg mpOTOHOB HE MPOUCXOAUT. OTH
pe3ynbTaThl TOBOPAT O TOM, YTO BEJIMYMHA DHEPIMM CBSA3M AHTUAJIEKTPOHA C HEUTPOHOM B
npoToHe paBHa 290M»B.

@U3MKM CUMTAIOT, YTO HSHEPrusl IpeBpallleHus NPOTOHA B HEUTpoH paBHa 3M»1B. Oty
BEJIMUMHY OHU MOJYYHJIA C TIOMOIIBIO MCIIOJNB30BAHUS TAKOTO MOHATHSA, KaK «Ie(PeKT maccy.
OpnHako, MOHATHE «IEPEKT MACC» BO3HHUKIIO U3-32 HECIIOCOOHOCTH KBAHTOBOW (DPM3UKHU TOCTUYD
MOHUMAaHUS PEAJbHOrO0 YCTPONCTBA 3JIEKTPOHOB, HEUTPOHOB M MNpPOTOHOB. (OKa3bIBaeTcs,
BEJIMYMHA MAacChl JBMXKYIIETOCS 3JEMEHTapHOTO MHKPOOOBEKTAa CYIIECTBEHHO 3aBUCHUT, INPHU
OJIHOW M TOM € CKOPOCTH €ro JABUKEHUS, OT OPUEHTALIMN BEKTOpPa MarHUTHOTO MOMEHTa 3TOI0
MUKpPOOOBEKTa OTHOCUTENIBHO HanpaBieHus 1BuxkeHus [31].

Mo>XHO 0XHJaTh, YTO MPHU SHEPTUU COMMKEHUS IBYX MPOTOHOB Oosbiiei, yem S80M»1B,
pacnaayTcsi Ha HEHTPOHBI M aHTUAJIEKTPOHBI 00a cONMIKaroluecs: NPOTOHA, U B JajibHEHIIeM
cOnmmxeHnu OyIyT y4acTBOBATh TOJIbKO HEUTPOHBI.

B BAK yxe AOCTHTHYTBI OTPOMHBIE CKOPOCTH M SHEPTHH COJMKEHHS IBYX HPOTOHOB —
7T5B=7-10°M5B. D10 o6ecreunBaer He TOIBKO pacnajg 00oMX COJIMIKAIOIIUXCS TPOTOHOB HA
HEUTPOHBI U AHTUAJIEKTPOHBI, HO U JajbHeiIlee COMMKEHUHN JBYX HEMTPOHOB C SHEPTHSIMH,
HEOOXOJMMBIMU JUIS pacmnaja 3TUX HEHTPOHOB Ha COCTaBISAIOLIME HX Oojiee MelKue
HEUTPOHOIOAO0HBIE OOBEKTHI.

[TpoGnema cocTOUT B TOM, YTOOBI CyMETh BCE 3TO MOHATH U 3aUKCUPOBATH.

* Moxet nu Hama Beenennasi, cocrosimias u3 00beKTOB YpoBHEH opranuzaiuu matepun Cop,
Cy, Cy,... , ABIATHCS «UEPHOU IBIPOI», IPUHAAJIEKAILEH YPOBHIO c'?

«YepHoil ABIpON» Ha3bIBAIOT CBEPXMACCUBHBIM 3aMKHYTHIM OOBEKT, OOpa30BaBILUICSA B
pE3yJbTaTe CHIBHEHIIEr0 I'PaBUTALIMOHHOIO CXKATHUS «BBIFOPEBUIEN» M YAaCTUYHO OCTHIBILEH
3B€3/Ibl OYEHb OOJIBIION Macchl. BemecTBo IeWCTBYIOMIEH «ropsiueil» 3Be3Abl 001aaaeT
CJIMIIKOM OOJIBIION TeMIepaTypoil ¥ CIUIIKOM Majloi MIOTHOCTBIO AJISt TOTO, YTOOBI IOMYCTUTh
rpaBUTAlMOHHBIN Kojutanc. Ilo Mepe «BbIrOpaHHs» 3BE3Abl, €€ BEIIECTBO, OXJIAXKIAACH,
CTaHOBUTCS IJIOTHee. B pesynbrate atoro, Touka (M,P), rie M — BenvunHa Macchl BelecTna, P
— BEJIMYMHA €r0 IIOTHOCTH, MTOCTENEHHO NpUOIMKaeTcs, B miockoctu MP, k o0nactu neicTBus
IPAaBUTAllMOHHOIO  KoJUlalica  3BE3JHOr0  BewlecTBa. B pe3ynbrare  CHIBHEHILETO
TPABUTALMOHHOTO CHKATHSI, «BBITOPEBILAS 3BE€3/1a IIPEBPALIAETCS B «UEPHYIO IBIPY».

OTO — HE eIUMHCTBEHHBIH CIIeHapuil 0O0pa3oBaHMs «4UepHOM JIbIpbl». B  pesynbrate
IPaBUTALMOHHOTO KOJUIAINCA «BBITOPEBIINX» 3BE3/ 00pa3yloTcs €l U «HEUTPOHHBIE 3BE3/bD».
«BpITOpeBIye 3Be3/1b», CKOJUIAIICUPOBABILINE B «UYEPHbIE JBIPHI», 00JI1aJal0T MaccaMu, 3aMETHO
MIPEBOCXOAIIMMI MacChl «BBITOPEBUIMX 3BE311», NPEBPATUBIINXCS B «HEUTPOHHBIE 3BE3JIBI).
«HelTpoHHbIe 3Be3/bI», XOTh U OYEHb MEUIEHHO, MO YEJIOBEUYECKUM MaciuTadamM BpeMEeHH, HO
BCE K€ TMOIJIOMIAIT OKPYKAIOIIYI0 MaTEpHI0, YBEJIMYMBAs CBOKO Maccy. Takoe HakOIUIEHUE
Macchl «HEHMTPOHHBIMU 3BE3/IaMU» MPEICTABISAET CO00I 3BONIOLMOHHBIM MyTh 00pa3oBaHUs
«UYEpHBIX JBIP».

«YepHasi IpIpa» HE MOXKET, MO ONpeIeJIeHHI0, PACHIMPATHCS 0e3 MOTJIOMICHHUS BHEIIHEH
Marepuu. Ho u3 COBpeMEHHBIX (PU3MUECKHX NPEICTaBICHUN CleayeT, 4yTo Hama BcenenHas
CTPEMHTEIBHO PACIHIUPSETCS — JIOKA3aTeIbCTBO ATOr0 (PM3MKU BUAAT B pe3yibTaTax aHaIN3a
«KpacHBIX CABUIOB» B CIIEKTPaX 3JIEKTPOMATHUTHOIO M3JIYYEHHSI OT yNAJEHHBIX MCTOYHHUKOB.



Orto FOBOPI/IT 0 TOM, uTO Hama BceneHHas, Bpojae Obl, HE MOXET OBITb «UEPHOU ABIPOI» Ha
ypoBHe C™ OpraHu3alnyy MaTepUH.

Ota curyauus BbITJsAeNAa Obl BIIOJHE MPaBAONON00HO, €ciu Obl M3MEPEHHUs «KPAaCHBIX
CMEILECHNN» JIEKTPOMAarHUTHOTO M3JIYy4eHHsI OT CBEPXYIJAJICHHBIX HCTOYHUKOB HE JaJIM MTOBOJA
Jutst J{oniepoBCKOro BbIBOJIA O CBEPXCBETOBBIX CKOPOCTSAX YNAJIEHUS 3TUX UCTOYHUKOB. DU3UKU
OKa3aJINCh HECTIOCOOHBI PA3pEIINTh 3TOT NapaJo0KC.

AHaJn3 TOKa3ajl, 4YTO OHU HE CMOTJIM 3TO C/AETaTh B PAMKaxX KBAaHTOBBIX ()yHIaMEHTAIbHBIX
IOCTYJIaTOB, U3-3a OTKa3a OT y4eTa MaTepUanbHOro 3(upa, ¢ ero CONPOTUBIECHUEM IBUKEHUIO
O00BEKTOB MHMKpPOMHpa, MW U3-3a OTKa3a OT YydeTa MAarHUTHBIX B3aUMOJECHCTBUM MeXAy
MHUKPOOOBEKTAMHU.

OTOT KOCMOJIOTMUECKUN NapaJoOKC OKa3aJICs JETKO Pa3pelIMMbIM C IIOMOIIbIO BBISABIICHUS
COOCTBEHHOM 4YacTOThl MaTeMaTHYeCKOW MOJENu aroMa IMpOTUs, IMOCTPOEHHOH C Yy4eToM
COIIPOTHUBIIEHUS 3(PHpa M MArHUTHBIX B3aWMOJCHCTBUH MEXAy 3JEKTPOHOM U IPOTOHOM B
HEBO30Y)KICHHOM  aToMe  mpotus.  JlelcTBUTENBHO,  BJIEMEHTApHBIM  HUCTOYHMKOM
AJIEKTPOMAarHUTHOTO M3JIY4eHMsI SBJISAIOTCA arombl. (OKas3alloch, 4YTO B BBIp@KEHUE IS
COOCTBEHHOM 4acTOThl HEBO30YKJEHHOTO aToMa NpPOTHs, KO3()(HUIIMEHT CONPOTHBIIEHHS 3(hupa
JBUKEHHUIO AJIEKTPOHA OTHOCUTEIBHO IMPOTOHA BXOAMT C OTpHULIATENbHBIM 3HaKoM. Otcrona
ClelyeT TPUBUAIbHBIA BBIBOJ — «KPAaCHOE CMEILIEHHUE)» BO3HMKAECT BCIIECICTBUE YBEIMYCHUS
IUIOTHOCTH 3(Hpa BOKPYT H3ITydaTeIs.

JlanpHelmMe MccaenoBaHus INOKa3alM, YTO Haila BceeneHHas 3aMKHyTa, YTO IIOTHOCTD
a¢upa yBeIMUUBACTCS OT HEHTPAIBHBIX €€ 00nacTeil K mepugepuitHpIM, U 9TO TUIOTHOCTH dupa
yBEMYUBAETCs BO Bcex obnactsax Bceenennoit [19,23,31]. B urore, oka3anock, 4TO «KpacHOE
CMEIIEHNUE» CIEKTPOB D3JEKTPOMAarHUTHOIO U3JIy4YEHHUS BBI3BIBAETCS, B OCHOBHOM, HE
paciupeHreM BceneHHOH, a 3axBaTOM BHEIIHErO BELECTBA, IPHUBOJMAIIETO K YBEIMUYEHUIO
MJIOTHOCTH 3Upa U APYTUX BUIOB MaTepuu B Hamie Bcenennoi. Bcé 3To roBopuT 0 TOM, 4TO
Hama Becenennas o0nagaetr BceMu MpU3HAKaMH «UEPHOM JIBIPBI».

Kcraru, ecniu uepe3 R u M 0603HaunTh paauyc u maccy Bceenennoit, a yepe3 Rs 0003HaunTh
«paguyc lIBapmmmibaa», To Beenennas sSBIsSeTCS «4E€PHOU ABIPON», €CIIU R<2GMc? rae G —
rpaBUTAIMOHHAs TIOCTOSIHHASI, paBHas 6,672 107" H- M kr 2, «panuyc IBapummuiabaa» KOTOpOu
paern R=(R'-B)™', rme B=(2GMc ).

* Xorenoch Obl €mI€ MOHATH, MOYEMY 3JIEKTPOHONOI00HbIE 00BEKTHl YpOBHSI Ck COCTOAT
TOJILKO M3 JIEKTPOHOIOI00HBIX 00BEKTOB YPOBHS Ci+1, @ HEUTPOHOIO/I00HBIE O0BEKTHI YPOBHS
Ck COCTOSIT TOIIBKO U3 HEUTPOHOIIOTOOHBIX 00BEKTOB YPOBHS Cyy1.

Kpome Toro, odeHp JHOOONBITHO, MOXKET JH, M MPU KAKUX YCIOBHUAX MOXKET HMPOM3OUTH
cOopka 3JieMeHTapHOTO 00bekTa ypoBHs Ck M3 CBOOOIHBIX 3JIE€MEHTApHBIX OOBEKTOB YPOBHS
Ck+1?



