Microworld 1.
Wave-Corpuscle Duality
in Macroworld and in Microworld:
Similarities and Dissimilarities

N.N. Leonov

This paper identifies the substantial nature of microworld wave-corpuscle duality and sets out fundamental
differences between the microworld and macroworld wave-corpuscle duality.

*

Wave-corpuscle duality of microscopic objects over a century has been among the most
intriguing features of microworld. The fact is that microworld objects typically exhibit
corpuscularity properties, that is, properties of strictly localized objects, and at the same time in
special conditions have properties of spatially distributed and spatially unbounded media.

Wave-corpuscle properties of microscopic objects were revealed during diffraction
experiments when moving microscopic objects are passing through slots, through crystal lattices,
nearby edges of bodies etc. Microscopic objects which have cleared diffractive obstacles
(diffracted microobjects) leave spot traces on observation screen which speaks for their
corpuscularity while distribution of numerous traces reminds in its nature intensity distribution
of diffracted purely wave flows.

Experiments prove that wave-corpuscle properties are exhibited by each individually
diffracted microobject.

*

Substantial nature of microobjects is still unknown. According to quantum physics a
microscopic object is not a pure corpuscle or a pure wave or any particle-wave combination but a
structurally superrational object. It is still obscure how moving microscopic objects clear
diffraction obstacles.

A famous American physicist R. Feynman, a prominent representative of physical scientific
elite, speaking of diffraction experiments with microobjects in a popular lecture told: “.... Do not
torture yourselves with the question “How this can be?” for otherwise you will reach a deadlock
no one has managed to get out from yet. Nobody knows how this can be” [1].

*

Short of comprehension of the nature of wave-corpuscle duality of electrons physicists were
able to develop a quite accurate quantitative description of distribution of diffracted electron
traces on sensitive screen. It appeared that this description is of a very specific, probabilistic
nature. The midpoint thereof is E. Schrodinger’s quantitative y-formalism.

Stepwise it has been found that the primary cause of such an indeterminism is the hypothesis
of existence of the smallest indivisible energy quanta adopted by the microworld theory and
indeterminacy relation hypotheses arising thereunder. And since microphysics considered the
smallest indivisible quanta and indeterminacy principles to be objective factors of the material
world physicists thought that the problem of identification of world structure-related probability
laws had thus became completely and indisputably resolved. His has resulted in physicists
thinking that the problem of identification of substantial nature of wave-corpuscle duality needs
no further consideration.

*

In 1979 there were results of the experiment of a-particle scattering on nuclear structures
published [2]. That experiment is a conceptual reproduction of the famous experiment by E.
Rutherford but its results were processed at a higher level. Having analyzed the results of
diffraction scattering of a-particles the scientists of the Institute of Nuclear Physics of the
Academy of Sciences of the USSR (Alma-Ata) obtained experimental evidence of the fact that
nuclei of all chemical elements have quasi-crystalline structures and that nucleon systems of
these nuclei feature a stable static equilibrium.



It flows from these results that: the smallest indivisible quanta and indeterminacy principles
are not objective regularities of the material World but simply abstract computational
techniques of quantum physics. Hence, the fundamental assumptions of quantum physics
concerning the microworld structure are wrong, erroneous.

*

The quantum theory evolved after physicists had come to the conclusion of principal
impossibility of application of the classical physics techniques in the microworld theory. Such
conclusion was made following failed attempts to build adequate structural models of atoms.

New research has shown that the initial causes for physics failures to build adequate
structural models of atoms were two gross, conceptual mistakes made in the last and the one
before last centuries. Namely, a wrong, false conclusion that the material World lacks ether, a
substance which is much smaller than electrons, and an improper refusal to consider magnetic
interactions among the microobjects in the microworld theory.

*

In 1821 Oersted found that there is a “circular” magnetic field occurring around a current
conductor. Based on this fact physicists concluded that magnetism results from motion of
electrical charges. Such a conclusion was actually the primary reason to disregard magnetic
interactions among the microobjects in the microworld theory.

New research made it possible to understand that “circular” magnetic field occurs around a
current conductor due to the motion of electrical charge carriers own magnetic fields rather than
due to the motion of electrical charges itself. It was not quite simple. Oersted’s experiment alone
was not enough for this purpose. Firstly it had to be proven that the conclusion of the absence of
material ether in Nature is wrong. Then the generation mechanism of Lorentz forces applied to
electrons moving across the external magnetic field lines had to be identified at a detailed, eye-
minded level. Finally, based on collected extensive information on effects of mutual collision of
microobjects accelerated using accelerators, the composition and structures of electrons, neutrons
and protons had to be identified, again at a detailed, eye-minded level.

*

Physicists attempted to solve the question of ether existence by means of Michelson’s
experiment.

Following the experiment analysis physicists made the conclusion of the absence of material
ether in Nature. Such a conclusion was made on the assumption that ether being a medium of
light waves does not interact with the matter. But actually we feel ourselves, by our own sensory
organs that everyday light interacts with the matter. And since light waves are a form of motion
of their tangible medium, that is, ether, they can only interact with the matter via their tangible
medium. There are no experiments needed in order to understand it.

On the assumption that ether is a medium of light waves and interacts with the matter the
result of Michelson’s experiment should be the same as in case of the absence of ether in Nature.
This means that Michelson’s experiment in principle can neither prove nor disprove the
hypothesis of material ether existence.

Purely experimental evidence of ether existence cannot be obtained using our instruments.
Material ether existence can only be proven by building adequate structural models of
microscopic objects which would account for ether resistance to motion of microobjects and by
identification methods of estimation of directly non-observable parameters of these models.

Atomic models accounting for ether resistance to motion of microobjects and magnetic
interactions among atom elements were have developed, their adequacy has been proven and the
coefficient of ether resistance to motion of electrons near stable, statistically equilibrium state of
non-excited protium atom has been estimated to be 1.5-10™° kg-s™. Quantum physics basically
cannot obtain such results.

*



Proving of the existence of material ether interacting with microscopic objects makes it
possible to gain analogous understanding of the essence of wave-corpuscle duality in the
microworld.

First of all, let us focus on the fact that wave-corpuscle duality exists in the macroworld as
well. It is a well-known fact of aerodynamics, a physical discipline, that smooth laminar flow
past a solid body moving in the air at low velocities at sufficiently great velocities becomes a
vortex flow. These vortexes occur due to separation of the air layer adjacent to the solid body
surface. Within some range of velocities these vortexes occur with a strictly periodic sequence
inducing the corresponding wave formations accompanying the solid body in its motion. The
specific examples well-known to the general public are bullets hissing in flight, missiles, bombs
and shells howling in the air. The same phenomena induce flutter, destructive high frequency
vibrations of aircraft wing.

All these phenomena are directly observable manifestations of wave-corpuscle duality in the
microworld.

*

According to aerodynamic similarity the observable wave-corpuscle duality of moving
microobjects can be explained by the symbiosis of a microscopic object induced by the
microscopic object moving in ether at a considerably high velocity and wave formation in ether
accompanying the microobject it was induced by.

*

The macroworld and microworld wave-corpuscle duality feature the similarity described
above as well as distinctions of kind. Wave air formations are induced by macroscopic bodies
provided that velocities of these bodies exceed airborne sound disturbance propagation velocity.
Therefore airborne wave components of moving macroscopic bodies remain behind the bodies
they are induced by. Thereby there is no post-diffraction autointerference of moving solid bodies
in the macroworld.

Wave propagation velocity in ether is higher than velocity of the microobject inducing ether
waves it is accompanied by. Therefore ether wave components of moving microobjects partly
advance the microobject they are induced by. That is why the microobject interferes with its
wave component as soon as a diffraction obstacle has been cleared, i.e. post-diffraction
autointerference of moving microobjects takes place.

*

In the macroworld, post-diffraction interference can be observed in purely wave flows rather
than in flows of corpuscular bodies while intensities of interacting waves are summed in post-
diffraction interference of pure wave flows.

In case of post-diffraction interference of microobjects there is interaction of purely wave
formations with wave formations aggravated by inducing corpuscular components of moving
microobjects rather than interaction of purely wave formations. Therefore there are de Broglie
waves, i.e., probability waves determining probability characteristics of post-diffraction position
of microobjects, interfering in the quantitative description of post-diffraction interference of
moving microobjects rather than pure ether waves.

*

Now it is possible to easily and simply, at a detailed, eye-minded level, explain the
mechanism of diffraction of microobjects at two small opaque screen orifices located close to
each other.

A moving object with the main portion of its ether wave component is passing through one of
the orifices while only the corresponding fragment of this object ether wave component is
passing though another orifice. The subsequent interaction of the isolated fragment of the
microobject wave component with the main wave component aggravated by the microobject
itself actually determines the nature of further behavior of the diffracted microobject. The energy



of the isolated fragment of the moving microobject ether wave component is so small that our
measuring instruments cannot sense it.
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Muxkpomup 1.
KopnyckysipHO-BOJIHOBOW Jyalin3m
B MakpoOMHpE U B MUKPOMUDE:
CXOJICTBA U pa3Inyus

JleonoB H.H.

BrusiBneHa cyOcTaHIMOHaNbHAS TPHPOJA KOPITYCKYJISPHO-BOJIHOBOTO Jyaln3Ma B MHKPOMHpE. YKa3aHbI
NPUHIUITHAIBHBIE PA3IIMYHS MEXKTY KOPITYCKYIIIPHO-BOJHOBBIM JIyaln3MOM B MHKPOMHUPE B B MAaKpOMHMDE.

*

KopmyckynsapHo-BoJTHOBOH Ayalu3M MUKPOOOBEKTOB 0oJiee BEKa OCTAETCS OJHUM U3 CaMbIX
MHTPUTYIOIIUX CBOMCTB MHKpoMupa. Jleno B TOM, 4TO OOBEKThl MUKPOMHpA MPOSBISAIOT, Kak
IPaBUJIO, CBOMCTBA KOPITYCKYJISIPHOCTH - CBOWCTBA CTPOrO JIOKAJIIM30BAaHHBIX O0BEKTOB, U, B TO
)K€ BpeMs, B CHEUMAIBHBIX  YCJIOBUAX, MPOSIBISIIOT  CBOWMCTBA  MPOCTPAHCTBEHHO
pacnpeeIeHHbIX, IPOCTPAHCTBEHHO HEOTPAHUYEHHBIX CPE.

KopnyckynspHO-BOTHOBBIE CBONCTBA MHKPOOOBEKTOB OOHApYKEHbl B IU(MPaKIHUOHHBIX
HKCIEPUMEHTAX — MPU MPOXOXKJIECHUM JBUXKYIIUXCS MUKPOOOBEKTOB uepe3 y3KHE OTBEPCTHS,
yepe3 KPUCTAJUIMUECKUE PEIIeTKH, BOIU3U KpaeB Tel,... . MUKPOOOBEKTHI, IPOIIEIIINE Yepe3
TU(ppPaKIMOHHBIE TpensaTcTBUsA  (MpoAudparupoBaBIIMEe MHKPOOOBEKTHI) OCTaBIAIOT Ha
HaOJII0/IaTEIbHOM JKpaHe TOYEYHbBIE CJe/bl, CBUAETENbCTBYIONINE 00 UX KOPIYCKYJISPHOCTH, a
pacrpeieieHue MHOKECTBA CJIE0OB HAllOMHMHAET, II0 CBOEMY XapakTepy, paclpelelIeHue
MHTEHCUBHOCTEHN MpoAu(parupoBaBIIMX YHCTO BOJTHOBBIX IOTOKOB.

OKCHEpUMEHTAIIBHO YCTaHOBJIEHO, 4YTO KOPIYCKYJSIPHO-BOJIHOBBIE CBOWCTBA IPOSBISET
KKl OTIENbHBIN MpoandparupoBaBIIni MUKPOOOBEKT.

*

CyOcTanmoHanbpHast IPUpPoa MUKPOOOBEKTOB /IO CHX MOP He n3BecTHa. KBanTOBas husmka
CUMTAET, YTO MHUKPOOOBEKT HE SIBJISETCS HU YUCTOM KOPIYCKYJIOW, HM YMCTOW BOJHOW, HHU
KaKOW-TO KOMOMHAIMEN YacTHUIbl U BOJHBI, U YTO OH SIBJIsSIETCS 00BEKTOM, CTPYKTypa KOTOPOTO
BOOOIIlE HEIOCTYNHA HalleMy NHOoHuMaHMo. J[o cux mop ocraércs He MOHATHIM MEXaHHU3M
MPOXOXKACHUSI IBUKYIIUXCSI MUKPOOOBEKTOB uepe3 Nu(dpakiiOHHbIE TPENATCTBUS.

3HaMeHUTHIN amepukaHckuil ¢u3uk P.DeifHMaH, oauH W3 ApUalIIMX NpeAcTaBUTENEH
(U3M4ECKOl ANMUTHI, paccKa3blBas B MOMYJAPHOHN JEKIUH O TU(PPAKIUOHHBIX YKCIEPUMEHTaX C
MHUKPOOOBEKTaMHU, TOBOPUIL: «.... HE MydaiiTe cebst Bompocom: «Ho Kak e Tak MOXET OBITh?»,
100 B MPOTUBHOM ciTydae Bl 3ailiiere B TynuK, U3 KOTOpOro euié HUKTO He BelOpasics. Hukro He
3HAET, KaK K€ TaK MOXKeT ObITh» [1].
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He nocturHyB moHuMMaHHWs OPUPOIBI KOPIYCKYJISIPHO-BOJHOBOTO Ayajld3Ma JJIEKTPOHOB,
(GU3MKM CMOIJIM MOCTPOUTH JOCTATOYHO TOYHOE KOJMYECTBEHHOE OINMCAaHUE DPACIpeleTICHUS
CJIeZIOB MPOAM(PArupoOBaBIIMX SJIEKTPOHOB HA YYyBCTBUTEIBHOM 3KpaHe. Okaszalioch, YTO 3TO
OIKMCAaHNE HOCUT BeCbMa CelUPUUECKUl geposmuocmublil XapakTep. LleHTpaibHbIM MOMEHTOM
B 3TOM ONHMCAHUU SIBJISETCS KOJIMYECTBEHHBIN Y-popmanusm D.1lpenunrepa.

[TocTeneHHO BBIACHWIOCH, YTO MEPBONPUYUHON 3TOr0 MHAETEPMUHU3MA SIBJIETCS TUIIOTE3a
CyLIECTBOBAHUS HAUMEHBIINX HEICIUMBIX KBAaHTOB JHEPrUHM, IPHUHATAs HA BOOPYXKEHUE
TEOpPHEN MUKPOMHPA, U BBITEKAIOLIME U3 ITOW TMIOTE3bl COOTHOLIEHUS HEONPEIEICHHOCTEN. A
TaKk Kak (U3MKa MUKpPOMHpA TOCYMTANIa HAMMEHBIIME HEIEIMMbIe KBAHTHI U COOTHOILICHHS
HeompeaeNneHHocTe  00BeKTUBHBIMU  (DaKTOpaMu MaTepuajIbHOro MHpa, TO (uU3uMKaM
[I0Ka3aJ0Ch, YTO IMpOoOJIeMa BBIICHEHUS IPHUPOJbI BEPOSTHOCTHBIX 3aKOHOB YCTpPOMCTBA MHpa
MoJlyunsia TeM CaMbIM 3aKOHYEHHOe, OeccriopHoe perieHue. B pesynbrare 3TOoro (Qu3mku
NOCYHTAIM, YTO TMpoOjieMa BBIICHEHUS CYOCTAaHIIMOHAJIBHOM MPUPOABI KOPIMYCKYJISPHO-
BOJIHOBOTO Jlyalli3Ma JaJbHEUIIEro pacCMOTPEHUS He TpeOyeT.

*

B 1979r Obun onyOiaMKOBaHBI pe3yabTaThl 3KCIEPUMEHTA IO PACCESHUIO (-YacTHUL[ Ha
AJIEPHBIX CTPYKTypax [2]. DTOT 3KCHEPUMEHT — MOBTOPEHUE, B WUJCHHOM IIJIaHE, U3BECTHOIO
skcnepuMmenTa 3.Pesepdopaa, HO 00paboTKa ero pe3yabTaToB MPOBEJEHA Ha 0ojee BBICOKOM
ypoBHe. [Ipoananu3upoBaB pe3ynbTaThl AU(PAKIHOHHOTO PACCESHUS 0-YaCTHUIl, COTPYIHHKH
Uucturyra Snpepnoit ®@uszuku AH CCCP (Anma-ATa) nHOIyYyminm SKCIIEPUMEHTAJIbHBIC
J0Ka3aTreilbcTBa  TOTO,  YTO  sAOpa  BCEX  XMMHYECKHMX  DJIEMEHTOB  O0JIafaroT
KBAa3UKPUCTAJUIMYECKUMU CTPYKTypaMH, YTO CHCTEMbl HYKJIOHOB J3THUX sJep 00JaiaroT
YCTOMYMBBIM CTATUUECKUM PaBHOBECHUEM.

W3 3TuX pe3ynbTaToB CIEAYET BBIBOJ: HAUMEHbUUE HeOeluMmble K8AHMbl U COOMHOULEHUS
HeonpeoenenHocmell — He 00beKMUBHble 3aKOHOMEPHOCIU MamepuaibHo2o Mupa, a éce2o nuuis
abcmpakmmuvie  @bluUCIUMENbHbIE — npuembl  Kéanmoseou  ¢usuxku.  ClenoBaTeNbHo,
(dbyHIaMeHTallbHbIE MPEACTABIECHUSI KBAaHTOBOM (U3MKHU 00 YCTPONCTBE MUKpPOMHpA HEBEPHBI,
OLIMOOYHBI.

*

KBanTOBas Teopus Mojyyusia pa3BUTHE IOCIE TOTrO, Kak (PU3UKU NPHUILIM K BBIBOLY O
NPUHLMIIAATIBLHOW HEBO3MOXKHOCTH NPHUMEHEHHS METOJI0B KJIACCMYECKOW (u3MKu B Teopuu
MHUKpOMHpa. DTOT BBIBOJA ObUI ClIeJIaH IOC]€ HeyJaad B MOMbITKaX MOCTPOEHUS aJeKBAaTHBIX
CTPYKTYPHBIX MOJIEJIEH aTOMOB.

HoBble wuccrienoBaHusi MOKa3add, 4YTO MCXOJHBIMM TpPUYMHAMHU Heydady (QU3UKU B
MOCTPOCHUU aJ€KBATHBIX CTPYKTYPHBIX MoOJeNed aTOMOB NOCHYXKWIH JBE TIpyOsle,
NPUHIUIHAIBHBIE OIMOKH, TOMYIIEHHBIE B MPOLUIOM U MO3aMpoIUIOM BeKaxX. ITO — HEBEPHOE,
OIIMOOYHOE 3aKII0YeHne 00 OTCYTCTBUHU B MaTepualibHOM Mupe a¢upa — cyOcTaHIIuU, HAMHOTO
0osiee MEJIKOM, YeM 3JEKTPOHBI, U OMIMOOYHBIN OTKa3 OT yueTa MarHUTHBIX B3aWMOJICHCTBUIMA
MeXy MUKPOOOBEKTaMU B TEOPUU MUKPOMUDA.

*

B 1821r Opcren oOHapyX Wi, 4YTO BOKPYT MPOBOJHUKA C AJNEKTPUYECKUM TOKOM BO3HHKAET
«KpyroBoe» MarHuTHoe mnosie. M3 3Toro ¢axra (u3MKM BBIBETH 3aKJIIOYEHHE, YTO MarHeTHU3M
ABIIIETCS CJIECTBUEM JIBIDKEHHS JJIEKTPUYECKUX 3apsAoB. OTOT BBIBOJ M IMOCITYXKHI
NEPBONPUYMHON OTKa3a OT y4yeTa MAarHUTHBIX B3aUMOJECHCTBUH MEXIy MHUKPOOOBEKTaMU B
TEOPUU MUKPOMHUPA.

HoBele nccienoBaHusi NMO3BOJIMIM MOHATH, YTO «KPYTOBOE» MAarHMUTHOE IIOJI€ BO3HUKAET
BOKPYT NMPOBOJHUKA C TOKOM HE BCIEACTBHE ABUKEHMS SJIEKTPUUECKUX 3aps]0B, a BCIEICTBUE
JIBY)KEHUS! COOCTBEHHBIX MAarHUTHBIX MOJIEH HOCHUTENEH 3JEKTPUYECKUX 3apsAaoB. JTO OBUIO He
coBceM IpocTo. OQHOro PKCIEPUMEHTa JpCTeia 0Ka3aJloCh I 3TOr0 HexocraroyHo. CHavana
NPULUIOCH YOEIUThCS B TOM, YTO BBIBOA 00 OTCYTCTBHHM MarepuaibHOro s¢upa B Ilpupone
omn0OoyYeH. 3aTeM MPUIIOCh BBIABUTh, HA JE€TAJIBHOM, HAaIJISIHO-00pa3HOM YpPOBHE, MEXAHU3M
dbopmupoBanus cun JlopeHna, NEHCTBYIOIIMX Ha JBIDKYIIUECS TOMEPEK JIMHUI BHEIIHErO



MarHUTHOTO TOJI JIEKTPOHBI. HakoHel, MpHIUIOCh BBISIBUTH, Ha 0a3e HAKOIUIGHHOW Ooraroi
uH(pOpMallUl O pe3ylbTaTaXx COyJapeHUH MHUKPOOOBEKTOB, Pa30THAHHBIX Ha YCKOPUTENSX,
ONATH K€ Ha JETaJbHOM, HArJSAHO-OOPAa3HOM YpPOBHE, COCTaB U CTPYKTYpPHI 3JIEKTPOHOB,
HEHUTPOHOB U MPOTOHOB.

*

Bonpoc o cymecrtBoBanuu 3¢upa (pU3MKK MBITATNCh PEHINTh C IMOMOIIBI0 SKCIIEPUMEHTA
MaiikenbcoHa.

W3 ananmm3a pe3ynbTaTOB 3TOrO ASKCIEPUMEHTa (PU3UKU CHENadd BBIBOJ 00 OTCYTCTBHUH
marepuainbHoro 3¢upa B Ilpupome. OH chaeman B pe3yabTare IMPENNOJIOKEHHS, 4TO dup,
ABIISAACH HOCUTEJIEM CBETOBBIX BOJIH, HE B3aMMOJEHCTBYeT ¢ BemiecTBOM. Ho MbI camu, cBoMMU
OpraHaMM YyBCTB ITOBCEAHEBHO OIIYIIAEM, YTO CBET C BELIECTBOM B3aUMOJEHUCTBYET. A TaK Kak
CBETOBBIE BOJIHBI MPECTABIIAIOT COO0M OJIHY U3 (OPM ABHKEHHUS UX MATEPUAIBHOTO HOCUTEIS —
a¢upa, TO B3aMMOJEHCTBOBATh C BEIIECTBOM OHU MOTYT TOJBKO 4Y€pe3 CBOW MaTepUalIbHBIN
HOcUTeNb. [[71s1 TOTO, 4TOOBI 3TO MOHATH, HE TPEOYIOTCSI HUKAKUE KCIIEPUMEHTHI.

Ecnu npenmnosioxurh, 4To 3pUp - HOCUTENb CBETOBBIX BOJIH, C BEIIECTBOM B3aUMOJECHCTBYET,
TO B DJKclepuMeHTe MaiikenbcoHa [OJDKEH MOMYYUThCS TOT K€ pe3ylbTaT, YTO U MpHU
orcyrcTBUM d¢upa B [Ipupone. 310 03HaUaeT, 4TO IKCIEPUMEHT MaiikenbcoHa B MPUHIIMIIE HE
CIoCcOO€H HU MOJTBEPAUTh, HU OMPOBEPTHYTH TUIIOTE3Y CYIIECTBOBAHMS MaTEPHAILHOTO dupa.

UncTo sKCHepUMEHTANbHbBIE J0Ka3aTeNbCTBA CYIIECTBOBAHUS 3(Hpa ¢ MOMOIIBI0 HAIINX
npuOOpPOB MOMYyYUTh HEBO3MOXKHO. [loydeHne noka3aTeNbCTB CYIIECTBOBAHUS MAaTepUAIBHOTO
apupa BO3MOXKHO TOJBKO C TOMOIIBIO ITOCTPOSHHS aJeKBAaTHBIX CTPYKTYPHBIX MOJEIeH
00BEKTOB MUKPOMHPA, YUUTHIBAIOIIUX COMPOTUBICHHUE d(Upa ABHKEHUIO MUKPOOOBEKTOB, U C
MOMOIIBI0  MJICHTHU()UKAMOHHBIX METOJIOB OIEHKH HEMOCPEJICTBEHHO HEHA0II0IaeMbIX
MapaMeTpoB STUX MOJEIEH.

Mopnenn atoMoB, YYHMTBHIBAIOLME CONPOTHUBIEHHE 3(Hpa ABMKEHHIO MHUKPOOOBEKTOB U
MarHUTHBIE B3aUMOJIEHCTBHUS MEXAY 3JI€MEHTaMHM aToMa, IOCTPOEHBI, J0Ka3aTelbCTBa HUX
aJIeKBaTHOCTU TIOJIY4YEHbI, M OIIEHKa KO3(pQUIMEHTa COMPOTUBICHUS 3PUpa JIBUKEHUIO
DJIEKTPOHA, B  OKPECTHOCTHM  YCTOMYMBOTO  CTaTHYECKH  PABHOBECHOTO  COCTOSIHHSA
HEBO30YKJICHHOTO aTomMa TNpoTHsA, BbiuMciIeHa. OHa oOKa3ansach paBHOM 1,510 kr-c™.
KBanTOBas (hn3KKa NOTYyYUTh TaKUe Pe3yIbTaThl HECIIOCOOHA B IPUHIIUIIE.

*

[TonydyeHnue oka3aTeabCTBa CYIIECTBOBAHUS MaTepHaIbHOIO 3(upa, B3aUMOAECHCTBYIOLIETO
¢ oOoOBeKTaMH MHUKPOMHpA, T[O3BOJSET JIOCTMYb AHAJIOrOBOTO IIOHMMAaHHUS CYIIECTBa
KOPITYCKYJISIPHO-BOJTHOBOT'O JTyajl3Ma B MUKPOMUDE.

OOpatumMm, mpexae Bcero, BHUMaHME Ha TO, YTO KOPIYCKYJSPHO-BOJIHOBOH ayallu3m
CyIIeCTBYeT U B Makpomupe. B aspoaumnamuke, ogHOW M3 (PU3MYECKHX AUCIUILIAH, XOPOLIO
M3BECTHO, YTO IUIABHOE, JIJAMUHApHOE OOTEKaHHE TBEPJOro Teja, ABMXKYILErocs B BO3JIyXE C
HEOOJIBIIIMMU CKOPOCTSIMH, CMEHSETCS, MpPH JOCTAaTOYHO OOJBIIUX CKOPOCTSAX, BHUXPEBBIM
oOTekaHneM. OTH BHUXpHU OOpa3yloTCs 3a CUeT OTphIBa CJIOSI BO3AYyXa, NPUMBIKAIOIIETO K
MIOBEPXHOCTU TBEPAOTO Teia. B HEKOTOpOM HMHTEpBaje CKOPOCTEW 3TH BUXPU BO3HHUKAKIOT CO
CTPOTrO TMEpPUOJUYECKON MOCIIEeJOBATEIbHOCTBIO, MOPOXKJIasi COOTBETCTBYIOIIME BOJHOBBIE
00pa3oBaHus, CONPOBOXKIAIOIINE TBEPAOE TEJNO B €ro JABWXKEHHHU. KOHKpPETHBIMM, XOPOILIO
M3BECTHBIMH IIHUPOKON MyOJIMKE, MPUMEPAMHU SBJISIFOTCS CBUCTSIIIUE B TOJIETE ITyJIH, BOIOIINE B
nojere cHapsabl, OOMObI W MHHBI. OTHMH JK€ SBJICHUSMH TNOpOXIaeTca U ¢uarrep —
pa3pyliaronre BHICOKOYaCTOTHBIE BUOpAIIMK CaMOJIETHOTO KpbLia.

Bce »5TH  CcOOBITHSL  SBISIOTCS  HEMOCPEACTBEHHO  HAOMIONAEMBIMH  MPOSBICHUSAMU
KOPITYCKYJISPHO-BOJIHOBOT'O JyaJli3Ma B MAaKpOMUDE.

*

CormacHoO  a’poJIMHAMHYECKOW aHAJIOTHH, HAOMI0JAaeMblii  KOPIYCKYJISIPHO-BOJTHOBOM
Iyalnu3M JBIKYIIUXCS MHKPOOOBEKTOB OOBSACHSICTCS BO3HHUKAIOIIMM, MPH IBMXKEHHH, C
JIOCTAaTOYHO BBICOKOH CKOPOCTHIO, MHKPOOOBEKTa B 3dupe, CUMOMO30M 3TOTO OOBEKTa C
BOJIHOBBIM 00pa3oBaHueM B 3(hupe, COMPOBOKIAAIONIUM BO30YKIAIOLINI €r0 MUKPOOOBEKT.



*

Mexy KOpPIYCKYJIAPHO-BOJIHOBBIM JyaJU3MOM B MAaKpPOMHUPE M B MHUKPOMHUDPE €CTh HE
TOJIBKO OTMEYEHHOE CXOJCTBO, HO U IPUHLUIIHMAIBHBIC pPA3iav4Msi. BOJHOBBIE BO3MYLIHBIC
00pa3oBaHus BO30YKJIAIOTCSI MAaKPOCKOIMMUYECKMMHU TEJIaMHU, €CIIM CKOPOCTH JBMXKEHUS ITUX Tell
BBIIIE CKOPOCTH PAaCIpPOCTPAHEHMs 3BYKOBBIX BO3MYIIEHHH B Bo3ayxe. 1loaTroMy BO3nylIHBIE
BOJIHOBBIE KOMITOHEHTHI JABMKYLMXCS MaKpPOCKONMHMYECKUX TeJl OTCTAIOT OT BO30YXKIAIOLIMX UX
ten. M3-3a 3TOro moctaudpakuMOHHON aBTOMHTEP(EPEHIUH IBIKYIIUXCS TBEPABIX TEN B
MaKpOMHUPE HET.

CKOpOCTh pacpocTpaHeHHs BOJIH B A(HpE BHIIIE, YEM CKOPOCTh JABMIKEHHUSI MHKPOOOBEKTa,
BO30YKJAIOIIEro CONpoBOXKAaoLMe ero 3¢upHble BosiHBL. Ilo3TOMY 3(UpHBIE BOJHOBBIE
KOMITOHEHTBI  JIBWXKYIIUXCS MHKPOOOBEKTOB YAaCTHYHO ONEPEeXaloT BO30YKIAIOMIMHA UX
MHUKpPOOOBEKT. VIMEHHO TO3TOMY MOC/E MPOXOXKAECHUS JUPPAKLHMOHHOIO MPEHsTCTBUA
BO3HHUKAET MHTEPPEpEHINI MHUKPOOOBEKTa CO CBOCH BOJHOBOW KOMITOHEHTOM, T.€. BO3HHKAET
noctTAu(pakMoHHas aBTOMHTEp(epeHLns ABUKYIIMXCSI MUKPOOOBEKTOB.

*

B wmakpomupe mnoctaudpakiuuoHHas uHTEppEepeHUrs HaOmogaeTcs HE B IMOTOKax
KOPITYCKYJIIPHBIX TeJl, @ B YHCTO BOJHOBBIX MOTOKax. I[lpm 3Tom, B mocTaudpakiuoHHON
UHTEp(EepEeHIIM YHUCTO BOJHOBBIX TOTOKOB TMPOMCXOAUT CJIOXKEHHE WHTEHCUBHOCTEU
B3aMMO/JICUCTBYIOIINX BOJIH.

[Ipu  moctnudpakumoHHOW  HHTEpGEPEHIUH  MHUKPOOOBEKTOB,  MEXAYy  COO0Oif
B3aMMOJICHCTBYIOT HE OJHOPOJAHBIE, YHCTO BOJHOBbIE O00pa3oBaHUS, @ YUCTO BOJHOBBIC
o0pa3oBaHHsi C BOJHOBBIMH OOpa30BaHUSIMU, OTSATOIIEHHBIMU  MOPOXKIAIOIIUMHU  ITU
00pa30oBaHUsl KOPILYCKYJISIPHBIMM KOMIIOHEHTaMH JBIKYILIHUXCST MUKpoOObekToB. [loaTomy B
KOJIMYECTBEHHOM ONUCaHUU nocTauGPaKIMOHHON uHTepdepeHun JBUKYILIHAXCS
MHUKpPOOOBEKTOB MHTEPPEPUPYIOT HE YHCThIE 3(PUpPHBIE BOIHBI, a «BOJIHBI € Bpoilsis» - BOIHBI
BEPOSITHOCTH,  ONPEJENSIONINEe BEPOATHOCTHBIE  XapaKTEPUCTHUKH  MOCTAM(PPAKIMOHHOTO
MOJIO’KEHUS MUKPOOOBEKTOB.

*

Tenepb MOKHO JIETKO U NPOCTO, HA JETAILHOM, HarJsiJHO-00pa3HOM yPOBHE paccKasarh, KaKk
OPOUCXOIUT JIUGPAKINUA MUKPOOOBEKTOB Ha JBYX MAaJIEHbKUX OJM3KUX OTBEPCTHSIX B
HEIPO3pa4HOM JKPaHE.

JIBrokynmiics MUKpOOOBEKT, C OCHOBHOM 4acThbio CBOEil 3(pUpHOI BOTHOBOI KOMITOHEHTHI,
IIPOXOAWT Yepe3 OAHO W3 oOTBepcThil. UYepe3s apyroe OTBEpCTHE MPOXOAUT TOJIBKO
COOTBETCTBYIOLIMI  (parMeHT ero »(QupHONW BONHOBOW KoMIOHEeHTH. [locnexyromiee
B3aUMOJICCTBUE 000coOuBIIErocs ¢parMeHTa BOJHOBOM KOMIIOHEHTHI MHKPOOOBEKTa C
OCHOBHOM BOJIHOBOH KOMITOHEHTOW, OTATOLIEHHOM CaMUM MHKPOOOBEKTOM, M ONpeaessier
XapakTep MadbHEHIEero MOoBeACHHs MpoandparupoBaBuIero MUKpooObekTa. O00COOMBIINKCS
(dparMeHT 3(pUpHOI BOJTHOBOI KOMIIOHEHTHI ABHXKYIIETOCS MUKPOOOBEKTa 00J1a1aeT HACTOJIBKO
MaJiol SHepruei, 4To Halu HabJoJaTeNIbHbIE YCTPOIICTBA HE B COCTOSIHUU €0 TOYYBCTBOBATb.
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