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Material World Structure
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The material world objects are infinitely divisible. The material world structure consists of an infinite set of
matter organization levels. Primary objects of all levels are similar to each other in their properties but significantly
differ in size. Various matter organization levels are built according to the same pattern but microworld and

macroworld.
*

Physics was at the threshold of the material world structure discovery already in the middle
of the previous century. There was sufficient information collected for that in the course of
experiments involving intercollision of microobjects accelerated via powerful engines. The
information enabled identification of electron, neutron and proton structures. Knowledge of these
structures provided a direct way to understanding of the general pattern of the observed material
world segment. However physics still fails to do that.

Physics is short of understanding of true causes for numerous failures in the thermonuclear
problem, in the problem of neutrino link systems,.... All failures have the same cause namely the
refusal to consider ether resistance to motion of microscopic objects and to consider magnetic
interactions among microscopic objects despite of existence of such interactions.

Neglecting these factors in the beginning of the previous century physics failed to build
adequate structural models of atoms. Consequently, an opinion that it is basically impossible
emerged and physics moved in the direction of development of the quantum theory of
microworld based on functional models of microscopic objects.

*

In 1979 the scientists of the Institute of Nuclear Physics of the Academy of Sciences of the
USSR (Alma-Ata) published the experimental evidence of the fact that nuclei of all chemical
elements have quasi-crystalline structures [1]. Those findings became an experimental evidence
of the fact that the smallest indivisible quanta and indeterminacy principles are just
computational techniques of quantum theory rather than objective factors of the material world.

Historically, physics prioritized experiment over theory. Recalling his English period P.L.
Kapitsa wrote that English scientific school supports Davy’s opinion in this question: “One good
experiment is worth more than inventive Newtonian mind” [2]. In spite of the declared priority
physics still “does not notice” findings of the scientists of the Institute of Nuclear Physics of the
Academy of Sciences of the USSR (Alma-Ata). Probably the findings are not considered “good”.

The situation existing in physics means that physicists make a bad mistake underrating the
role of an adequate theory in development of knowledge of the microworld structure.
Microscopic objects are not observable with direct visual or instrumentally extended means.
Instruments available to physics can only be used to observe the results of interaction among
microscopic objects. These observations provide significantly incomplete information
concerning properties of microobjects. In such conditions the role of an adequate theory grows
beyond measure.

*

Consideration of ether resistance to motion of microscopic objects and consideration of
magnetic interactions among microscopic objects allowed for gaining a detailed eye-minded
understanding of microscopic objects structure.

It appeared that elementary, primary microscopic objects are neutron and four electronlike
microobjects: electron, positron, antielectron and antipositron.

Neutron has a “positive” mass m, and its own magnetic field with magnetic moment vector
up and is capable of nucleonic interaction. It is a paramagnetic substance and has no electrical
charge.

Electron e, has a “positive” mass m._its own magnetic field with magnetic moment vector u.
and a “negative” electrical unit charge (-e).



Positron e,” has a “positive” mass equal to m,, its own magnetic field with magnetic moment
vector equal to ue and a “positive” electrical unit charge (+e).

Antielectron e.* has a “negative” mass equal to m._its own magnetic field with magnetic
moment vector equal to e and a “positive” electrical unit charge (+e).

Antipositron e.” has a “negative” mass equal to m. its own magnetic field with magnetic
moment vector equal to ue and a “negative” electrical unit charge (-e).

All electronlike microobjects are diamagnetics.

Other microscopic and macroscopic objects consist of various combinations of those five
microobjects. Proton and photon are also composite objects. Proton consists of neutron and
antielectron while photon consists of electron and antielectron.

Analysis of results of intercollision of high-energy microscopic objects accelerated via
powerful engines showed that elementary microobjects feature ethereal structures similar to
atmospheric vortexes.

Electrons and other electronlike microobjects have a shape of a straight, long and thin
solenoid. Partially, they are essentially similar to flow-through engines.

Neutron has an annular toroidal shape and resembles a circular, self-closed solenoid in
operation.

*

Electric currents in current-conducting materials are directional flows of electrons and anti-
electrons.

In order to have the known properties electrons must consist of ether elements with
“positive” masses, “negative” electrical charges and their own magnetic fields. It is obvious that
masses, electrical charges and magnetic fields of these ether elements should be by several
orders less than those of electrons.

The existence of displacement current discovered by Maxwell proves that such ether
elements exist in the material world. Displacement current was discovered in studies of
processes in a circuit with a capacitor.

As soon as charged capacitor plates had been connected with an external conductor electric
current started flowing in the conductor and a “circular” magnetic field was generated around it.
It appeared that there was also a “circular” magnetic field was also induced between the
capacitor plates

If there was electrical current between the capacitor plates the existence of such current
would explain a “circular” magnetic field induction between the plates. However there are no
electrical charges between the plates that are known to physics or no electrical current in the
usual sense. Instead, there is “displacement current”. “Displacement current” in physics means
displacement of electrical field due to electrical charges leaving the capacitor plates. Therefore,
physics explains a “circular” magnetic field induction between the capacitor plates by that
electrical field displacement.

In order to adequately interpret the case in equation interpretation of Oersted’s experiment
results obtained in new studies should be addressed. Those findings showed that a “circular”
magnetic field in Oersted’s experiment is induced by electrical current carriers’ self-magnetic
fields rather than by electrical charges of these carriers. Such findings would not be possible
unless real ether has been considered.

It follows from the above that a “circular” magnetic field is induced between the capacitor
plates by “displacement current” carriers’ self-magnetic fields rather than by displacement of
electrical field or by “displacement current”. In other words, displacement current as such does
exist and represents a directional flow of electronlike ether elements.

*

Apparently existence of other elementary microscopic objects is also possible if there are
elements of similar properties.

Thus, it turns out that elementary ethereal objects air should be similar to primary
microscopic objects. If so, the following questions arise. Why there are no solid objects in the



ethereal world? Why electrons comprises only ether elements similar to electron and
antielectrons, positrons, antipositrons and neutrons comprise only those ether elements which are
similar to themselves?

A possible answer to the first question consists in the fact that the ethereal world is in an
“overheated”, plasma state in which elementary ethereal objects cannot form any compounds
that would be in a stable states of static equilibrium.

The second question has no answer so far.

*

Each elementary ethereal object has a finite, non-zero dimension. Otherwise it would not
exist in the material world. Hence, it should consist of even smaller objects and also have a
vortex-like structure.

If this is the case the material world features a multilevel organization. We live at the level
that can be called matter organization level M. This level includes microworld and macroworld.
Such division of the level is subjective. Indeed there are no clear boundaries between microworld
and macroworld. A multitude of various microscopic and macroscopic objects has a continuous
mass spectrum accurate to neutron mass mp.

The ethereal world is a deeper level M; of matter organization. All objects of M, level
consist of elementary objects of A, level but there is a big gap between them and free ethereal
elements in terms of their masses.

Elementary objects of M; level also consist of smaller objects of M, level and feature vortex-
like structures either.

Elementary objects of A, level consist of even smaller objects of M3 level and also feature
vortex-like structures. And so on.

This process of matter division is continuous.

So, the material world has various levels of matter organization: My, M1, Mo,... . My level
includes macroworld and microworld. The level structure is rather complicated. Its objects are a
vast variety of combinations of elementary objects of that level.

Levels M;-My, M»-M;, Ms-M,,... are arranged according to the same pattern but of
increasingly smaller objects.

*

It is of interest that Ariyas, the ancient ancestors of Indians, already had some ideas of
infinite divisibility of matter. They believed that infinite division of matter results in its
extinction, that matter is delusive. Nevertheless they did not consider delusive themselves, with
their daily needs for food, clothes etc. although they consisted of the same matter. Apparently,
the ideas of infinite divisibility of matter were not pained by them but borrowed from a more
developed civilization.

*

Each elementary object of M; level, having a vortex-like structure that consists of objects of
M1 level, can only exist in rather a dense environment of objects of A4, level. That is why the
specific fact of the material world multilevel structure is each object of any matter organization
level has quite dense sets of material objects of other, deeper levels at any indefinitely small
distance around it.

*

Matter is in constant motion and in continuous variation at any level of its organization.
There are stars, planets etc. moving in macroworld. In microworld, all free electronlike objects
are constantly moving since they are constantly pumping ether through, like jet-propelled
installations, emitting ethereal jets. Protons behave in the same way. Electron like microscopic
objects and protons bound in complex compounds are not moving themselves but are constantly
pumping ethereal masses through. All free electronlike objects at any level of matter
organization at any depth are also in constant motion.

Motion of matter elements results in variation in distance between them. We describe such
variation in the distances using the notion of “time” we introduced. In order to ensure



informational efficiency the material world phenomenology we have developed systems of
reference units of distance and time.

There are numerous circular, regular phenomena at Mg level that comprises macroworld and
microworld: Earth revolution about the Sun, self-rotation of Earth revolution about its axis,...,
electromagnetic radiation of microobjects at their intrinsic frequencies. Durations of such
phenomena are used as various units of time.

Reference units of distance (length), i.e. meter, and time, i.e. second have been repeatedly
ascertained in view of increasing needs for higher accuracy of measurements, and their recent
values are related to characteristics of electromagnetic radiation of krypton-86 and caesium-133.

The case is worse with selection of time units at A4 levels with j>0. M; level, the world of
ether, in the part beyond My, already lacks circular phenomena common for A, level. Which
phenomena of the world of overheated plasma would you take for the corresponding unit of
time? The same case is with selection of units of time at other levels of matter organization of A4
with j>1.

*

Matter consists both of material objects of various level of matter organization and of
material carriers of various interactions among the objects.

We know about the existence of gravity, electrical, magnetic and nucleonic (neutron)
interactions. Physics has built adequate quantitative descriptions of gravity and electrical
interactions.

Description of magnetic interactions built by physics appeared to be inadequate for
microworld. The use of experimental data on atom ionization potentials and on electromagnetic
atomic radiation spectra allowed for building an adequate description also for magnetic
interactions among microobjects based on structural models of atoms.

The available experimental data on properties of nuclei is not sufficient for an adequate
quantitative description of neutron interactions.

The study of macroscopic and microscopic objects did not allow for revealing a secret of
various interactions. It appeared that the secret led to A level, then to M, level and so on. We
will hardly ever come near that secret.

Quantum physics thought that in study of results of collision of high-energy microscopic
objects it found material carriers of various interactions. But they appeared to be well-known
microobjects which captured additional ethereal masses having been accelerated at experimental
arrangements rather than carriers of interactions.
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Muxpomup 13.
Crpyktypa MatepuanpHoro Mupa
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O6mbekThl MaTepuanbHOro Mupa 061a1al0T GeckoHeYHOH aenumocThbio. CTpYKTypa MaTepuanbHoro Mupa
COCTOUT M3 OECKOHEYHOTO MHOYKECTBAa YPOBHEH OpraHM3alUHM MaTepuy. DJeMEHTapHble OOBEKTHI BCEX YpPOBHEH
NOMOOHBI JAPYr IPYry IO CBOICTBaM, HO CYIIECTBEHHO pA3JIMYalOTCsi II0 BeJIUYHMHE. Pasnu4HbBle YpOBHH
OpraHU3all{ MaTepUH, KpOME MaKpOMHUpa U MHKPOMHUPA, IOCTPOCHBI 110 OTHOM ¥ TOH ke cxeMe.

*

K oTKpbITHIO CTPYKTYphl MarepuaibHOro Mupa ¢usuka Obuta OnM3Ka eme B CpeanHe
IpOILIOro Beka. B Xoze sKCHepuMEeHTOB MO COyIapeHUsIM MUKPOOOBEKTOB, Pa30rHAHHBIX Ha
MOIIHBIX YCKOPHUTENSAX, ObUIa HAaKOIUIEHA BIOJHE NOCTaTOYHAs Ui 3TOro MHpopmamusa. Jrta
uHpopMaLys JaBajla BO3MOYKHOCTb BBIIBUTb CTPYKTYpBI 3JIEKTPOHA, HEWTpPOHAa M IPOTOHA.
3HaHUE 3TUX CTPYKTYP OTKPBIBAJIO MPSMYIO OPOTY K IOHUMAHHIO OOIIEH CXeMBbl yCTPOHCTBa
HaOJr01aeMol HaMU 4acTH MaTepuainbHoro Mupa. OnHako, pU3uKa He cymena 0 CHX IOp 3TO
CENaTh.

B ¢u3uke HeT MoOHMMaHUS MCTHHHBIX NMPUYUH ITUX HEyJad, TaK )K€, KaKk HEeT IOHMMaHUs
UCTHHHBIX TIPHYMH JIOJNTUX HEyJad B TEPMOsJepHOW mpobieme, B MpoOiieMe IMOCTPOSHUS
HEUTPUHHBIX CUCTEM CBS3H,... . I[IpuuMHa Bcex 3THX HeyJady OJHAa — OTKa3, B TEOPHUH
MUKpPOMHpA, OT ydeTa 3(upa C €ro CONPOTUBICHUEM JBH)KEHHUIO MUKPOOOBEKTOB U OTKa3 OT
ydeTa MAarHUTHBIX B3aMMOJEHCTBHM MEXAy MHUKPOOOBEKTaMH, HECMOTpPs Ha HAJIW4YHe 3TUX
B3aUMOJICYCTBUI.

N3-3a oTka3za oT 3TUX (PaKTOpOB, (U3MKA HE CyMela, B Hayaljle MPOLUIOro BeKa, HOCTPOUTh
aJICKBaTHBIC CTPYKTYypHBIE MoJenu aroMoB. llosToMy cdopMupoBanocr MHEHHE, YTO 3TO
c/enaTh HEBO3MOXHO B NpPHUHLHMIE, M (HU3UKaA NOLUIA IO MYTH Pa3BUTHs KBAHTOBOH Teopuu
MUKpPOMHUPA.

*

B 1979r corpynuuku Uucturyra Aneproit ®uzuku AH CCCP (Anma-Ata) ony0aukoBaiu
pe3yJIbTaThl HKCIEPUMEHTAIbHBIX MCCIEN0BAHUM, CBUIETENBCTBYIOLUIME O TOM, YTO sipa BCEX
CYILIECTBYIOIINUX XMMHUYECKHUX AJIEMEHTOB 00J1a/1al0T KBa3UKPUCTANINYECKUMHU CTPpyKTypamu [1].
OTU pe3ynbTaThl SBWINCH HKCHEPUMEHTAIbHBIM JIOKa3aTeNbCTBOM TOTO, YTO HAWMEHbIINE
HEJeNUMBbIE KBAHTbl M COOTHOIIEHHUS HEONpPEAEICHHOCTEH SBISIOTCS HE OOBEKTHBHBIMU
(dakTopamMu MarepuanrbHOro Mupa, a BCEro JIMIIb BBIYUCIUTENBHBIMU MPHEMaMH KBaHTOBOM
TEOpUHU.

Hcropruyeckn CIOXKWIOCh TaK, YTO B (PU3UKE MPHOPUTET OTIAETCS SKCHEPUMEHTY Iepesn
Teopueil. Bcnomunas coit anrnuiickuil nepuon, I1.JI.Kannna nucan, 4rto aHrnuickas HaydHas
IIKOJa B 3TOM BOINPOCE COIVIacHa C BbICKa3biBaHMeM G(u3uka J[Bu: «OnuH Xopomui
AKCIIEPUMEHT CTOUT OoJbllle H300peTaTeIbHOCTH HBIOTOHOBCKOro yma» [2]. Hecmotps Ha
IIPOBO3IIIAIIEHHBIA MNPUOPUTET, (U3MKAa OO0 CHX TOp «HE 3aMedaeT» »JTOT pe3yJbTaT
corpynuukoB USAD AH CCCP (Anma-ATta). BugumMo, oHa He CUMTAET €T0 «XOPOIITIM.

CrnoxuBasicss B pU3NYECKOl HayKe CUTYyallds TOBOPUT O TOM, YTO (DHU3HKH OYEHb CHIBHO
OLIMOAIOTCS, HENOOLEHUBAs POJb aJeKBAaTHON TEOpUM B Pa3BUTUM 3HAHUN 00 YCTpoicTBe
Mukpomupa. HaOmrogeHuss wu3yyaemblX MPOIECCOB B  MUKPOMHUpPE HEAOCTYMHBI HU
HEMOCPEACTBEHHBIM OIIYIIEHUSIM, HU MPUOOPHO MPOJIOHTUPOBAHHBIM olrylieHusM. [Tpubopsl,
KOTOpPBIMH pacrojiaraer (usuka, CIOCOOHBI BECTH HAONIONECHUS TOJNBKO 3a pe3yJbTaTaMH
B3aUMOJICHCTBUI MeX1y 00BEKTaMH MHUKpOMHpa. B 3THX yCIOBHAX pOib aJeKBaTHOW TEOpUHU
HEU3MEPUMO BO3paCTaeT.

*

VYyer asdupa, ¢ ero CONpOTHUBICHUEM MABMKEHHUIO MUKPOOOBEKTOB, U YYET MAarHUTHBIX
B3aUMOJICHCTBUIA MEXIy MHKPOOOBEKTaMHU TIIO3BOJIMJIM JIOCTUYb JIETAJbHOIO, HArJISAHO-
00pa3HOro MOHUMAaHUS YCTPOUCTBA OOBEKTOB MUKPOMHMPA.

Oxkazanock, YTO IEMEHTAPHBIMH, IPOCTEUIITMMU 00BEKTAMU MUKPOMHpA SIBIISIOTCS HEUTPOH
U YEThIPE 3JIEKTPOHOMOAOOHBIE MHUKPOOOBEKTAa — 3JIEKTPOH, IO3UTPOH, AHTURJIEKTPOH U
AQHTUIIO3UTPOH.



HefliTpon o0nagaer «moNOXKUTEIBHOW» Maccoi My, COOCTBEHHBIM MAarHUTHBIM IIOJIEM C
BEKTOPOM MarHUTHOI'O MOMEHTa Mp U CHOCOOHOCTBIO K HYKJIOHHBIM B3aumojeictBusM. OH
ABJIIETCS TapaMarHETUKOM. DJIEKTPUUECKUI 3apsil y HETO OTCYTCTBYET.

OJNEeKTpOH e+ 00JaaeT «IOJ0XKUTENbHOI» Maccoil M., COOCTBEHHBIM MAarHUTHBIM IOJEM C
BEKTOPOM MarHMTHOI'O MOMEHTA M. U «OTPULATEIbHBIM» €AUHUYHBIM JJIEKTPUYECKUM 3apsiioM
(-e). OH siBnsieTcst AMAMarHETHKOM.

[osutpon e, o00HagaeT «IIONOKUTENLHOM» MACCOM, BEIMUMHA KOTOPOH paBHA M.,
COOCTBEHHBIM MAarHUTHBIM I10JIEM, BEKTOpP MAarHUTHOIO MOMEHTa KOTOPOrO paBeH M., U
«T10JIOKUTEIBHBIMY €IMHUYHBIM JIEKTPUUYECKUM 3apsiioM (+e). OH ABIsSeTCS TMaMarHeTHKOM.

AHTHDJIEKTPOH e 00NajiaeT «OTPULATEBHON» MACCOH, BEIMYMHA KOTOPOH paBHa M.,
COOCTBEHHBIM MAarHUTHBIM IIOJIEM, BEKTOP MAarHUTHOTO MOMEHTa KOTOPOI'O paBeH M., U
«I10JIOKUTENIbHBIMY» €AMHUYHBIM 3JIEKTPUYECKUM 3apaaoM (+e). OH ABIseTCs JUaMarHETUKOM.

AHTHIIO3UTPOH €. 00JIaaeT «OTPHILATEIBHOW» Maccol, BEIMYMHA KOTOPOH paBHA M.,
COOCTBEHHBIM MAarHUTHBIM I10JIEM, BEKTOpP MAarHUTHOIO MOMEHTa KOTOPOrO paBeH M., U
«OTPULIATEIbHBIM» EIUHUYHBIM AJIEKTpUYECKUM 3apsiioM (-e). OH Takxke sBiseTcs
JUaMarHeTUKOM.

Bce ocranbHbie 00BEKTHI MHUKPOMHpA M MaKpOMHUpPa COCTOSAT M3 Pa3IUYHBIX KOMOWHALIUI
3THX 4YeThIpeX MHUKPOOOBEKTOB. IIpOTOH M (QOTOH Takxke SBIAIOTCS COCTABHBIMH OOBEKTAMH.
[TpoTOH COCTOUT M3 HEUTPOHA U AHTUAJIEKTPOHA, a (POTOH — U3 BJIEKTPOHA U AaHTUDJIEKTPOHA.

AHanu3 pe3ysnbTaToOB CTOJIKHOBEHUH BBICOKO3HEPTUYHBIX MUKPOOOBEKTOB, Pa30rHaHHBIX Ha
MOIIHBIX YCKOPHUTENSAX, IMOKAa3al, YTO JJIEMEHTApHBIE MHUKPOOOBEKTH 007agaroT >(PHUPHBIMU
CTPYKTYpaMHu, 10J00HBIMU aTMOC(EPHBIM CMEpUYaM.

DJEeKTPOHBI, W JAPYrHe DSJICKTPOHONOJOOHBIE MHKPOOOBEKTHI, UMEIOT (OpMY MPSIMOTO,
JUIMHHOTO W TOHKOro cosjeHouzaa. YacTuyHO, 1O CBOEW CYTH, OHM IIOXO0XXM Ha NPOTOYHBIE
JIBUTaTEIH.

Heiftpon o6nagaer KoisblieoOpa3HOM, TOpouaanbHOH (opMOl M HMMeeT CXOJACTBO C
KOJIBII€0Opa3HbIM, 3aMKHYTBIM Ha c€0s1, pabOTaIOIINM COJICHOUIOM.

*

DIIeKTPUUYECKHE TOKHA B TOKOMPOBOISAIINX MaTepHaiax MPECTaBIsAIOT cOO0N HampaBlICHHbBIE
MOTOKH 3JIEKTPOHOB U aHTUAJIEKTPOHOB.

st TOro, 4TOOBI ANEKTPOHBI 00J1a AT H3BECTHBIMU CBOMCTBAMH, HEOOXOIMMO, YTOOBI OHU
COCTOSUIM M3 DIIEMEHTOB 3(upa C «IIONOKHUTETBHBIMU» MaccaMH, C «OTPHIATEIbHBIMU
ANEKTPUUYECKUMU 3apsilaMi M C COOCTBEHHBIMM MAarHUTHBIMU MOJSIMUA. OUYEBUJIHO, YTO MAaCCHI,
AIIEKTPUYECKHUE 3apsIIbl © MATHUTHBIE TOJIS 3TUX SJIEMEHTOB d(Upa JOIKHBI OBITH HA HECKOJIBKO
MOPSIZIKOB MEHBIIIE, YEM Y DJIEKTPOHOB.

To, 4TO TakWe 5IeMEHTHl d(Upa CYIIECTBYIOT B MaTepHallbHOM Mupe, BBITEKaeT U3
CYIIIECTBOBAHUSI «TOKA CMEIICHHs», OTKPBHITOr0 MakcBemioM. «TOK cMemeHus» OBl OTKPBIT
MIPU U3YYEHHUH MPOLECCOB B LIEMHU ¢ KOHJIEHCATOPOM.

Korma oOkmagku 3apspKeHHOTO KOHACHCATOpPA COCIUHSUIM BHEIIHHM TPOBOIHUKOM, TO TIO
MPOBOJAHMKY MPOTEKAN AJIEKTPUUECKUN TOK, U BOKPYT MPOBOJHHUKA BO30YXKAAIOCh KKPYTOBOE)
MarHuTHoe Tmose. Okazajaoch, 4TO, TPH OTOM, MEXKIYy OOKJIaJKaMH KOHJIEHCATOpa TaKke
BO3HMKAJIO «KPYTrOBOE» MArHUTHOE TOJIE.

Ecnu Ob1 Mex 1y 00KTaiKaMu KOHJIEHCATOPA UMEJICS JIEKTPUICCKUN TOK, TO CYIIIECTBOBAHHE
TaKOro TOKa MOTJO Obl OOBSICHHUTH BO30OYKIEHHE «KPYTOBOTO» MArHUTHOTO TOJSI MEXIY
obkmankamu. Ho Mexmy oOOKIagkamMu HET HHUKAKHX OJJIEKTPUYECKUX 3apsiioB, H3BECTHBIX
¢usrMKe, ¥ HET HHUKAKOTO JJIEKTPUYECKOTO TOKAa B OOBIYHOM IMOHMUMAHHH. 3aTO €CTh «TOK
cMmereHus». [log «Tokom cMmenienus» B (U3UKEe MOHUMAETCSI CMEIIEHUE YIIEKTPUUECKOTO IO,
BBI3BAHHOE yXOJIOM OJJICKTPUYECKUX 3apsjioB C OOKIAAOK KoHaeHcatopa. [loatomy
BO3HHUKHOBEHHE «KPYTOBOT'0» MAarHUTHOTO TOJISI MEXAYy OOKIaJKaMu KOHJEHcaTtopa (u3uKa
OOBSCHSIET 3TUM CMEIICHUEM DIIEKTPUIECKOTO TOJIS.

UtoObl OCTHYH aJeKBATHOTO TIOHMMAaHHUS TPOUCXOMSINET0, HYXHO OOpaTUThCI K
MOHUMAHUIO PE3yIbTAaTOB HKCIIEPUMEHTA DpCTe/ia, JOCTUTHYTOMY B HOBBIX MCCIIEIOBAaHUAX. JTU



UCCIIEIOBAaHMs TIOKa3alM, YTO «KPYroBOE» MAarHMTHOE II0J€ B 3KCIEpUMEHTE OJpcrena
BO30YXJaeTCsl HE ABMIKEHUEM 3JIEKTPUUECKUX 3apsA0B, a ABUKEHHEM COOCTBEHHBIX MarHUTHBIX
NoJIe HOCUTENeH SJIeKTpHUYecKuX 3apsnoB. be3 ydera peanpHOro sQgupa MOTy4YEHHE 3THX
pE3yJIbTaTOB HEBO3MOXKHO.

W3 3TuX pe3ynbTaToB CIEAYeT, YTO «KPYroBOE€» MarHUTHOE MOJe MEXIY OOKIaIKaMu
KOHJIEHCATOpa BO30Y)KJAeTCs HE CMEIIEHUEM 3JIEKTPUYECKOI0 IO, HE «TOKOM CMELICHMS», a
JIBUKEHUEM COOCTBEHHBIX MATHUTHBIX IOJIEH HOCUTENEH «TOKa cMeuleHus». HpIMU cioBamu,
peabHbIN TOK CMELIEHUs CYIIECTBYET U MPEJCTABIAET COOON HAaNpaBIeHHOE JABUKEHHE ITOTOKA
AJIEKTPOHOIIOI0O0HBIX IJIEMEHTOB d(PUpA.

*

[To-BuaMMOMY, CYIIECTBOBAaHHE JPYTrUX OJJIEMEHTAPHBIX OOBEKTOB MHKPOMHUpPA TaKKe
BO3MOYKHO TOJIBKO IIPY HAJIMYUU 3JIEMEHTOB 3(upa, 00J1aJal0MX aHATOIMYHBIMU CBOMCTBaMHU.

Takum 00pa3zom, MOIYYaeTcs, YTO AJIEMEHTApHbIE 00BEKTHI 3(hrpa TOHKHBI OBITH TOJOOHBI
JJIEMEHTApHBIM 00BEKTaM MuUKpoMupa. Eciu 3T0  JeMcTBUTENBHO TaK, TO BO3HUKAIOT
cnenyrommue Borpockl. [Touemy B mupe 3¢gupa HeT 00beKTOB THIA TBepaoro tena? [louemy B
COCTaB 3JIEKTPOHOB BXOJAT TOJBKO 3JIEMEHTHI 3(Hpa, aHAIOTHYHBIE 3JIEKTPOHY, & B COCTaB
AQHTHURJIEKTPOHOB, TO3UTPOHOB, AHTUIIO3UTPOHOB M HEUTPOHOB BXOJAT TOJBKO aHAJIOTMYHBIE
3THUM MUKPOOOBEKTaM 3J1eMeHTHI 3upa?

OnvH W3 BapuMaHTOB OTBETAa HA MEPBBIM BOMPOC 3aKIIOYAETCSs B TOM, YTO MHpP 3dupa
HaXOJUTCS B «IIEPErPETOM» IIa3MEHHOM COCTOSIHUHU, B KOTOPOM 3JIEMEHTapHbIE 00BEKTHI 3(upa
HE MOT'YT 00pa30BbIBaTh COEAUHEHMSI, 001a1aI0I1e YCTOMUYUBBIMU COCTOSIHUSMU CTaTU4YECKOIO
paBHOBECHSI.

Ha BTOpO#1 BOIIpoc 0TBeTa IOKA HET.

*

Kaxxaplii smeMeHTapHbIil 00bEKT 3pupa MMEeT KOHEUHYI0, HEHYJIEBYIO NMPOTSHKEHHOCTh. B
IPOTHBHOM Cllyyae OH He CYIIEeCTBOBaJl Obl B MaTepuanbHOM mMupe. ClieZjoBaTeNbHO, OH JI0JIKEH
COCTOSITh U3 €ellle O0JIee MEIKUX 00BbEKTOB U TakK ’k€ 00J1a1aTh CMEPUENOI00HON CTPYKTYPOH.

Ecnmu 310 neiicTBUTENHbHO Tak, TO MaTepualbHBIi Mup o0IagaeT MHOTOYPOBHEBOU
opranmsanuei. Mpl KMBEM Ha ypOBHE, KOTOPBIA MOKHO Ha3BaTh YPOBHEM OpraHH3alUd
MaTtepun My. ITOT ypOBEHb COCTOMT U3 MUKPOMHUpPA U Makpomupa. Pazienenue sToro ypoBHs Ha
MaKpOMHp U MUKpOMUD cyOBekTHBHO. Ha camoMm niesne, Mexay MUKPOMUPOM U MaKPOMUPOM HET
HUKAaKUX YETKUX TpaHull. MHOXECTBO pa3jIM4YHBIX OOBEKTOB MHKPOMHpPAa W MaKpOMHUpa
o0JyasaeT CIUIOIIHBIM, HENPEPBIBHBIM, C TOYHOCTBIO JO BEJIWYMHBI Macchl HEUTpoHa Mpy,
CIIEKTPOM Macc.

Mup a¢upa npeacrasnsier codoi 6onee riy0okuil ypoBeHb opraHu3anuu marepun Mi.Bee
00BEKTBl YpOBHS My COCTOST U3 DJIEMEHTapHBIX OOBEKTOB YpPOBHSA Mji, HO MEXAY HUMHU U
CBOOOJHBIMU dJIeMEHTaMH 3(upa CyIecTBYET OrpOMHBIN TPOBaAJ MO BEIMYMHAM HX Macc.

OneMeHTapHble 00BEKTHI YPOBHS M7 Tak K€ COCTOSAT U3 0ojiee MENKUX OOBEKTOB YPOBHS
M5, 1 Tak ke 00J1aIatoT CMEPUYETIOIOOHBIMH CTPYKTYPAMH.

OneMeHTapHble 00BEKTHI YPOBHS M COCTOAT U3 elle 0ojiee MEIKUX 00BEKTOB YPOBHS M3,
TaK ke 00JIa/IatoT CMEepUYETIOTIOOHBIME CTPYKTYypamu. M Tak marnee.

OTOT mpoliecc AeNeHUsI MaTeprH OECKOHEUEH.

Wrak, MmatepuanpHbiii Mup o0agaeT pa3HbIMU YPOBHSIMH OpraHu3aIiuu matepun — My, M,
M,... . YpoBeHb My COCTOUT U3 MaKpOMUpa U MUKPOMHpA. ITOT YPOBEHb OPTaHNW30BaH BEChMa
CIOXHBIM 00pa3oM. Ero oOBeKThl MpencTaBisioT co00i OrpoMHOE pa3sHOOOpasue pa3IUuyHBIX
COYETaHUl 3JIeMEHTapHBIX 0OBEKTOB 3TOTO YPOBHS.

VYposuu My, M>,... OpraHH30BaHbI IO OJJTHOMY U TOMY JK€ CIICHapHIO, TOJBLKO U3 BCE Oosee u
0osiee MEKUX OOBEKTOB.

*

WHTEpecHo, UTO MpEACTaBICHUSMH O Oe3rpaHMYHON JIEIMMOCTH MaTepuH oOyafanu emeé
Apun — apeBHHE Tpenku wHAuiIEeB. [Ipn 3ToOM, OHM cuuTamu, 4TO OECKOHEYHOE APOOJICHHE
MaTepHH MPUBOJIUT K €€ MCUE3HOBEHHIO, YTO Marepus wutno3opHa. OgHako, ceds, co CBOUMHU



€XKEHEBHBIMHM NOTPEOHOCTSAMHU B IUINIE, OJIEXKIE,... OHM HE CUUTAIM WIIKO30PHBIMU, XOTS U
COCTOSITM M3 3TOH ke Martepuu. [lo-BHIUMOMY, MpEACTaBICHHUS O OE3rPaHUYHON AECTUMOCTH
MaTepuy OHM BBICTpPaJalyd HE CaMM, a I03aMMCTBOBAJIM Yy KakoW-TO Oosee pa3BUTOM
LUBUJIU3ALUH.

*

Kaknplii sneMeHTapHblii 00beKT ypoBHS Mj, obianas cMepuenoJoOHOH CTPYKTypod u3
00BEKTOB YpOBHA Mj+1, MOXET CYILECTBOBATH TOJBKO B JOCTATOYHO IUIOTHOM OKPYXKECHUH
00beKkTOB ypoBHS Mj+1. [loaTOMYy crenudukoil MHOrOypOBHEBOTO YCTPOMCTBAa MaTepUaIbHOIO
Mupa siBisieTcss To 00CTOSATENBCTBO, YTO OKOJIO KaXKAOro 00BEKTa JIF0OOr0 ypOBHS OpraHU3alUu
MaTepUU HAxXOJATCS, Ha JIOOOM, CKOJIb YrOJHO MajloM, PacCTOSHHUH, JOCTaTOYHO IUIOTHBIE
MHOY€ECTBa MaTepHaJIbHBIX OOBEKTOB JPYTUX, O0Jiee IITyOOKUX YPOBHEH.

*

Marepust HaxoIuTCsl B IOCTOSHHOM JIBUXKEHHHU, B TOCTOSHHOM M3MEHEHHU Ha JII0OOM
YpOBHE €€ opraHu3anuu. B Makpomupe IBHXKYTCS 3B€3bl, IUIaHETHL... . B Mukpomupe Bce
CBOOOJIHBIE 3JIEKTPOHONIOJO0OHBIE 0OBEKTHI HEPEPBIBHO JBMXKYTCS U3-32 TOTO, YTO OHH [10I00HO
YCTAaHOBKAM C pPEAaKTUBHBIMU JBHUTaTENISIMH, ITOCTOSIHHO TIPOKAYMBAIOT uepe3 ceds sdwup,
BbIOpachIBas peakTUBHYIO 3(upHYy0 cTpyto.. Tak xe BeayT ceds M npoToHbl. CBs3aHHbBIE B
CJIOKHBIE COECAMHEHUSI AIEKTPOHOII0100HbIE MUKPOOOBEKTHI U MPOTOHBI CaMH HE JIBHIKYTCSI, HO
IIOCTOSIHHO ITPOKAa4YMBaIOT yepe3 cedst aupHble Macchl. Bece cBOOOHBIE 37€KTPOHOIOI00HBIE
00BeKThl Ha J1t0OOM, Oosiee TIIyOOKOM, YpOBHE OpraHM3alMd MaTepuu TaKKe HaXOAsTCs B
COCTOSIHUM IOCTOSIHHOTO JIBUKEHUS.

B pesynbTare nBUXKEHUS 3JIEMEHTOB MAaTE€PUM MPOMCXOAUT U3MEHEHHE PACCTOSHUN MEXIY
HUMH. OnucaHue U3MEHEHUH 3THUX PAacCTOSHUI MbI BEJJEM C IMOMOILBI0O H300PETEHHOIO0  HaMH
noHATUS «Bpemsi». s obecrneyenns wHGOPMANMOHHON 3()()EKTUBHOCTH HCCIETOBaHUI
IPOIIECCOB B MaTepuantbHOM Mupe, Mbl pa3paboTaay CUCTEMBbI TAJOHHBIX €MHMI] U3MEPEHUS
pacCTOSTHUI U BPEMEHU.

Ha ypoBHe M), oObEeauHSIOMIEM MAaKpOMHpP M MHUKPOMHUD, CYIIECTBYET MHOMXECTBO
MOBTOPSIFOITUXCSI, IEPUOUUECKUX SIBJICHUN — BpaieHne 3emin Bokpyr ColiHIla, COOCTBEHHOE
BpaleHne 3eMJIM BOKpPYT CBOEH OCH,..., JEKTPOMAarHUTHOE U3IydeHHEe MUKPOOOBEKTOB Ha MX
COOCTBEHHBIX YacToTax. /IUTEIbHOCTH MEPUOJIOB 3TUX SBJICHUH MCIOJNB3YIOTCS B KauyecTBE
pa3IMYHBIX €AVHUI] BPDEMEHHU.

OTaJOHHbIE €IMHULBI PACCTOSIHUSI - METP U BPEMEHHU — CEKYH/1a HEOJHOKPATHO YTOUHSIINCD,
B CBSI3U C BO3PACTAIOIIUMH MOTPEOHOCTSAMH B MOBBIIIEHUH TOYHOCTH M3MEPEHUH, U MOCIeHNe
UX BEJINYMHBI CBA3aHbI C XapaKTEPUCTUKAMH 3JIEKTPOMAarHUTHOTO U3Ty4YEHUSI aTOMOB KPHUIITOHA-
86 u ne3ua-133.

C BBIOOpPOM eaMHHI BpeMeHH B YpoBHsX Mj ¢ >0 neno oOcTouT Xyxe. Yxe Ha ypoBHE M1, B
Mupe 3¢upa, B Toi yacTu M1, KOTOpasi He BXOIUT B Moy, HET MOBTOPSIIOIINUXCS, EPHUOJUIECKUX
ABNeHUN, Kak B Mpy. Kakoe sBieHnMe B MHUpe meperperoil riasmsl Bl BeiOpanu Obl 3a
COOTBETCTBYIOIYIO eAMHUILY BpeMeHH? Tak ke 00CTOUT JIeJI0 ¥ ¢ BBIOOPOM €MHUI] BPEMEHHU Ha
JPYTUX YPOBHSX OpraHu3anuu marepuu M;j ¢ j>1.

*

Martepust COCTOMT HE TOJBKO M3 MaTepUalbHBIX OOBEKTOB pa3IMUHBIX YpPOBHEH ee
OpraHu3aly, HO U U3 MaTepualbHBIX HOCUTENEH Pa3MUYHBIX B3aUMOJICHCTBUI MEXAY STUMU
00BEKTaMHU.

Ham wu3BecTHO cCyllecTBOBaHWE TPAaBUTALMOHHBIX, JJIEKTPUYECKHUX, MArHUTHBIX U
HYKJIOHHBIX (HEUTPOHHBIX) B3auMOAeHCTBHI. PU3MKa MOCTpOMIa aleKBaTHbIE KOJINYECTBEHHbBIE
ONMCAHUA IPAaBUTALMOHHBIX U AJIEKTPUYECKUX B3aUMOJCHCTBHIA.

Onucanue MarHUTHBIX B3aUMOCHCTBUI, TOCTPOCHHOE (PU3UKOW, B MUKPOMHPE OKa3aJIoCh
HEeaJleKBaTHBIM. [Icronb30BaHME HKCIEPUMEHTANIBHBIX JAHHBIX O IOTEHIMANAX HOHU3aLUuU
aTOMOB M O CIIEKTpaX aTOMHOI'O 3JIEKTPOMAarHUTHOIO M3JIy4EHHUs IO3BOJMIIO, C IIOMOIIBIO
CTPYKTYPHBIX MOJEJEH aTOMOB, IIOCTPOMTH aJEKBATHOC ONUCAHME W M MAarHUTHBIX
B3aMMOJICHCTBHUI MEXKIY 00BEKTaMU MUKPOMHUPA.



NMeromumxcs 3KCEepUMEHTANBHBIX JAHHBIX O CBOMCTBAX aTOMHBIX sJIep HEAOCTATOYHO ISt
MOCTPOEHUS aJICKBATHOTO KOJMYECTBEHHOI'O ONUCAHUS HEUTPOHHBIX B3aUMOICHCTBUIA.

W3ydeHrne O0OBEKTOB MaKpOMHpPa M MHUKPOMHPA HE TO3BOJWIO OTKPBITH TAWHY MPUPOIBI
pa3IMYHBIX B3auMoaercTBuil. OKa3anoch, 4TO 3Ta TailHa YXOAUT HA ypOBEHb Mj, U3 HEro — Ha
ypoBeHb My, 1 Tak janee. Bps mu HaMm Koraa-HUuOyIb yaacTcst IpUOJM3UTRCS K 9TOU TaiHe.

KBanToBO#l (m3mMKe mMOKa3aloch, 4YTO OHA, WH3ydas pe3yJbTaThl CTOJKHOBEHHUU
BBICOKOOHEPTUYHBIX MHUKPOOOBEKTOB, OOHapyXWia MaTepualbHbIE HOCUTEIH Pa3TMYHBIX
B3auMoJiecTBUid. Ho okazaioch, 4TO 3TO - HE HOCUTENIM B3aUMOJICHCTBUM, @ XOPOILIO U3BECTHBIE
MHUKPOOOBEKTHI, 3aXBATUBIIIHE JTOTIOJHUTEIbHBIC Y(DUPHBIC MACChl B Pe3yJbTaTe MX pa3roHa Ha
YCKOPUTEIISIX.
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