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E. Mo.;vtanoG 

«113 OAHOfO METAAA.A AhiOT MEAAA.h 3A EOM, 
MEAAA.h 3A TPYA»* 

llaMHTHYIO rro'leTHyro Me,4allb 0115H1 u CBH3H c 85-lleTHeM co AHH 

p0)1(,4eHHH upy'IHll ue,4y~eMy Hay'IHOMY COTPYAHHKY lla6opaTopHH 

TeopeTH'leCKO:i1: cpH3HKH rrpocpeccopy lleTpy CTerraHOBH'IY 11caeuy 
BHn;e-,4HpeKTOp 0115111 rrpocpeccop M. r. 11TKHC. 3Ta Harpa,4a - rrpH-
3HaHHe 3ac11yr rrepeA HayKo:i1: 11 0115111 - rrorrollHHlla p»A 6oeBhiX 

Harp a A y'laCTHHKa Be11HKO:i1:. 0Te'leCTBeHHO:i1: uo:i1:Hbl. 

C TeTillbiM11 np11BeTCTBI1RMI1 K TieTpy CTenaHOBI1qy o6paTI11111Cb He 

TOllbKO K01111er11, co6paBIIII1ecn B ay.411Top1111 11MeHI1 ,LI,.l1. DllOX11HQeBa, 
HO 11 (B III1CbMeHHOH cpopMe) ero CII0,4BI1)1(HI1KI1 IIO HayKe aKa,4eMI1-

KI1 B. r. Ka,iJ,biiiieBCKI1H, A. A.lloryHOB, B. A. MaTBeeB, A. H. CI1CaKnH, 

A. H. TaBxelll1,.1,3e; ,LI,. B. lli11p:Ktm. YqeH11KI1 np11C1131111 CTI1XOTBOpHoe no

CllaHI1e. 3aMeCTI1Telll1 ,.1,11peKTOpOB llT<I> A. c. Cop11H 11 Jl51TI B. A. oe,ii,HR
KOB 06oe,411HI11111Cb B OQeHKe TBopqeCKOfO npocpeCCI10H3llbHOfO BK113,.1,3 

TieTpa CTenaHoBwia B pa3BI1TI1e HayqHoro noTeHQI1alla o6e11x .lla6opa

Top11H. 
0 :>K113HI1, o pa6oTe, o 611113KI1X, OTPYAHbiX ,.1,oporax BOHHbi paccKa3all 

CaM I061111np. J1 B !HOM IIOBeCTBOB3HI111, conpoB0)1(,.1,3BIIIeMCR cpoTOK3,.1,

paMI1 11 ,ii,OKyMeHTaM11, ero 611orpacp11n Mor11a 6bi npe,.1,craTb nepe,.1, 11Hbi
MI1 MOllO,il,biM11, TOllbKO Haqi1H3IOIQI1MI1 CBOH IIJTb B HayKe, )1(11BOH JlereH- • 

,ii,OH ... 
KoHeqHo, BerepaHa np11III1111 no3,4paBI1Tb BeTepaHbi. Cynpyr11 I0p11M: 

M11xaH.lloB11q 11 3on AlleKceeBHa TionoBbi (KcraTI1, OTMeTI1BIIII1e He,il,aBHO 

60-lleTI1e cynpy)l(eCKOH )1(1131111) npen0,.1,HeClll1 CTI1XI1, B KOTOpblX 6bllll1 Ta

KI1e crpOKI1: <<BI1,ii,HO, 6blll HenpocrbiM Halll C011,.1,3TCKI1H MapiiipJT···», -
B nollHOH Mepe cooTBeTCTBOBaBIIII1e 611orpacp1111 I061111npa. CKpoMHbie 

CJBeH11pbl OT ropO,ii,CKOfO COBeTa BeTepaHOB Bpyqi111 ero npe,4ce,4aTe.llb 
11. H. Ey11aTOB co CllOBaM11: <<Kor,4a nepeA yqacr11eM B Tiapa,.1,e Tio6e,iJ,bi Ha 
KpacHoii IIllOIQaAI1 B 2005 r. TieTp CTenaHOBI1q npoxo,.1,1111 Me,ii,KOM11CCI1IO, 

* ,LJ,y611a. HayKa. Co,11.py)KeCTBO. flporpecc. 2009.8 Ma». NQ 19. 
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D OAbWa, CaH,II.OM11pcntti nAal.VI.apM, 
II0»6pb 1944 r. D . C. l!lcacB KpatiH11M 
cnpaBa 

BepAMKT BpaqeJ1: 6hiii O/I.H03Ha<JeH: 

'ToAeH 6e3 orpaHH'IeH:wl1! " TaK 'ITO 

y aac ew;e ace anepeAH!>>. 

I1JITh !leT Ha3a/l. B CBOeM HHTep

BhJO KoppecnoHAeHry e)l(eHeAeAh

IIHKa «Ay6Ha» faiiHHe MJIAKOBCKOH 

fleTp CTenaHOBW-1 CKa3aA: «51 acer

Aa pyKoBOACTBOBaAcJI )l(e!laHHeM 

CIJ.CIIaTh 'ITO-TO 11.06poe, noAe3Hoe, MocKBa, 9 MaJI 2005 r ., nepe,11. napa,11.oM 
'IT06bi 1110/I.JIM CO MHOH 6biiiO XO- Do6e,ll.bl 

porno, YA06Ho, 'IT06bi np:w !HOM JI 

caM He MCnbiThiBaA HeyA06CTB. ECIIH B3fiiJII-!YTh Ha MOJO )l(l13Hb B Qe!IOM ... 

51 craBHA ce6e KaKHe-To QeAH, H MHe AOCTaBAJIAo YAOBOAhCTBHe, ec11H <Je

pe3 HeKoTopoe BpeMJI :wx A06MBaAcJI. O<JeHh xoTeA nOA)"'HTh o6pa3oBa

HHe - 3aKOH'IHA MocKOBCKMi1 rocyAapcraeHHhiH yH:waepc:wTeT. I1p:wrn11o 

BpeMJI )l(eHHThCJI, 3aBeCTH CeMbJO - M JI )l(eHHIIOI, C MOeJ1: cynpyroJ1 

Jll.caeBOH 3oeJ1: I1aB!IOBHOH Mbl npO)l(MIIH 52 fOIJ.a, y HaC IJ.BOe AeTeH, Tpoe 

BHYKOB .. . J.1 CeH'IaC MHe XO'leTCJI 6hiTb no!le3HbiM l1 MOeH CeMbe, M MOeMy 

OKpy)l(eHHJO. HaBepHoe, 3TO )l(eAaH:we 6biiiO OIJ.HHM M3 CTMMYAOB Moei1 

)l(H3HH >>. C AHeM I1o6eAhi, fleTp CTenaHOBH'I, - H aac H Barny ceMhJO! 
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II. C. li1caes 

«AEC51Th llET CllYCT51» (1999-2009 rr.) 

B cBJI3M c 75-AeTHeM co AHJI Moero pO)l(IJ.eHHJI H3AaTcllhCKHH OTACII 

OJ.151J.1 B 1999 r . ony611MKOBall MOJO 6:worpa¢:w1o «rleTp CTenanoBiil'-1 

Jll.caeB. K 75-AeTHJO co AHJI pO)l(IJ.eHHJI» [1]. 

B 3aKAIO<JeHHe cBoeJ1: aBTo6:worpa¢:w:w JI n:wca11: 

<< CefO/I.HJI MHe 75 !leT. KaKOBbl MOH HHTepeChl l1 B03M0)l(H0CTH7 

Ka)l(eTcJI, JI Mory no3BOAMTh ce6e Bee, 'ITO 6hiiiO MHe Aocryniio B 50 !leT. 

Ho ace 6o11ee Ha'lHHaJO QeHMTh 3aHJITHJI Ha)"'HhiM TBopqecraoM . MHe 

)l(a!lh TpaTHTb BpeMJI Ha npocMOTp Te!leBH3MOHHhlX nepeAa'I (3a HCKIIIO

'leHMeM HOBOCTHblX), Ha Hrpy B rnaXMaThi, Ha 'ITeHHe KAaCCH'IeCKOHIIHTe

parypbl :w AeTeKTHBOB. 

B nOC!IeAI-IHe fOIJ.bl MOM Ha)"'Hbie MHTepeCbl CllerKa CMeCTHIIHCb B o6-

AaCTh ¢M3HKH 311eMeHTapHbiX 'laCTHQ CBepXBbiCOKHX 3HeprHJ1:, a TaK)l(C 

B 06!1aCTh ai-IaiiH3a M cyru;HOCTM 1-Iepernei-IHblX ¢YHAaMeHTa!lhllbiX npo-

6AeM ¢H3HKH 311eMeHTapHbiX 'laCTHQ. 5I Ha<Jall QeHHTb CTaThH nayqno

HCTOpH'IeCKOfO COAep)l(aHMJI - eCIIH Cef0/1.1-lJI Mbl He BOCC031J.a(l,HM MCTO

pHIO Ha)"'I-IOH AeJITellbHOCTM yqenhiX H 11a6opaTop:wi1 06·heAHHeHHOro 

HHCTHTYTa >IAepnhiX :wcclleAOBaHHH, noTOM 3TO 6yAeT AellaTLCJI ne I-IaMH, 

C 60AhrnHMM nponycKaMH H, B03MO)l(I-10, HeMa!lhiMH HCKa)l(eiiHJIMH cy6n

eKTHBHOfO xapaKTepa ... 

. .. BCJI MOJI )l(l13Hh l1 pa6oTa CBJI3ai-Ia C 3aMe'IaTellbHbiM ropOIJ.OM 

Ay6Ha, B KOTopoM JI )l(HBY c ceMhel1 c 1952 r. MoJI ceM~»I - 3TO )l(ena 

lll.caeaa 3oJI I1aB!IOBna (ypo)l(IJ.eHHaJI K:wpHIIIIOBa), IJ.O'Ib E11M3aBeTa, ee 

MY)!( flJiqec!laB Jll.aaHOBH'I lOKaAOB, ChiH AlleKcel1, ero )l(ena E11ena (ypo)l(

AeHHaJI Ka!IMHHHa) M MOH 3aMe<IaTCIIbHbie BHYKH - EBrCI-IHH, MapH>I H 

AHacrac:wJI . . . » 

C Tex nop nporn11o AeCJITh AeT. Ceroi\IUI MHC - 85 11eT. 4To H3MCIIH

IIOCh B MOeH )l(l13I-IH 3a !>TO IJ.COITH!IeTHe? \..l.eM >I 3aHHMa!IC>I? 4TO C(l,CIIaiiO 

l1 "'TO He CIJ.ellaHo? 

CaMoe r11amme H caMoe ne<JallbHOe - 10 aBiycra 2003 r ., B nocKpc

ceHhe, B TpH qaca yrpa CKOH'la!laCb MO>I )l(Cila 3o>I llaBIIOBIIa, C KOTOpoi1 

JI npo)l(HII 52 ro11.a. ToAbKO noc11e ee cMepTH » noH>III, 'ITO ona 6bi!Ia 3a-
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Me'IaTeAbHOM pyccKOM )KeHoM: JMHOM, MHoro 3HaiOII.\eM, MHTeAAeKryaAb
HO pa3BMTOM, BepHOM, CaMOOTBep)KeHHOM, OTAaBIIIeM BCIO CBOIO )KM3Hb 
CeMbe, AeAy IIIKOAbHOrO o6pa30BaHMH, crpOMTeAbCTBJ 06ll.\eCTBeHHOM 
)KM3HM B HaiiieM crpaHe. Ee3 Hee y MeHH He 6biAo 6br TOM 3aMe'!aTeAbHOM 
CeMbM, KOTOpOM H CerOAHH rop)KJCb. 

Mo» AO'Ib - EAu3aBeTa - OKOH'IMAa AeCHTMAeTKJ B Ay6He c 30AO
TOM MeAaAbiO, OKOH'IMAa ¢aKJAbTeT Bbi'IMCAMTeAbHOM MaTeMaTMKM M KM-

6epHeTMKM MocKOBCKororocyAapcrneHHOro JHMBepcuTeTa MM. M. B.Jlo
MOHOCOBa, 3ali.\MTHAa KaHAMAaTc~yro AMCeepTaQMIO,. eB060AHO BAa4eeT 
aHrAMMCKMM H3biKOM M KOMITbiOTepoM, HBAHeTeH aBTOpOM 60Aee eOT
HM HaJ'IHbiX CTaTeM, OITJ6AMKOBaHHbiX B pa3AH'!HbiX BeAJII.\MX HaJ'IHbiX 
)KypHaAax Mupa, pa6oTaeT eeM'!ae B Jla6opaTopuu :uH¢opMaQMOHHbiX 
TexHoAoruM OJ15IM; ee MY)K - IOKaAoB B»'IeCAaB MBaHOBM'I - AOKTop 
¢M3MKO-MaTeMaTM'!eeKMX HaJK, MMH KOToporo IIIMpOKO M3BeCTHO B MMpo
BOM eo06ll.\eCTBe yqeHbiX, opraHM3aTop MHOrD'IMCAeHHbiX Me)I(AJHapOA
HbiX HaJ'IHbiX KOH¢epeHQMM - OKOH'IMA ¢M3M'IeeKMM ¢aKJAbTeT MfY, 
pa6oTaeT B Jla6opaTopuu TeopeTM'!eeKOM ¢u3MKM MM. H. H. EoroAro6oBa 
OM5IM, aBTop MHorux eoTeH HaJ'IHbiX ITJ6AMKaQMM, OAMH M3 Hau6oAee 
QMTupyeMbiX eoTPYAHMKOB Aa6opaTopuu, ux ehiH (MOM BHJK) EBreHMM 
OKOH'IMA ¢M3M'!eeKMM ¢aKJAbTeT MfY, ITOCTJITMA ITOCAe OKOH'IaHMH 
MfY ITO KOHKypcy B KaHaAe B acrrupaHrypy, 3ali.\MTMA B, KaHaAe AOKTop
eKyro AMeeepTaQMIO M. eeM'Iae pa6oTaeT B OrraBe B OAHOM M3 ~HCTMT)'TOB 
HayqHoro,eoBeTa KaHaAbi Ha AOA)KHOCTM Hayqlioro eOTPYAHMKa. 0KOAO 

rDAa Ha3aAOH )KeHMAeH Ha KaHaAeKOM AeBJIIIKeno MMeHM 3MMAM. , 

MoM ebiH AA.eKeeM OKOH'IMA ¢u3M'!eeKMM ¢aKyAbTeT MfY, pa6oTaeT 
B AT<t> OM5IM, AOKTop ¢u3MKO-MaTeMaTM'IeeKux HayK, eopyKoBOAMTeAb 
KPYITHOM HayqHoM TeMbi «CMMMeTpuu u Teopu» rpyiTIT», · 'IMTaeT Kypebi 
AeKQMM Ha ¢u3M'!eeKoM ¢aKyAbTeTe MfY Ha Ka¢eApe «<DM3MKa BhieoKux 
3HepruM u KBaHTOBa» Teopu» IT OAR>>, B MoeKoBeKoM ¢u3MKO-TexHM'!eeKoM 
MHCTMl)'Te Ha AJ6HeHeKOM Ka¢eApe M B YHMBepeMTeTe ITpHpOAbi, 06ll.\e
CTBa u 'IeAOBeKa «Ay6Ha>>. Ero )KeHa - EAeHa CTaHMCAaBOBHa - MMeeT 
eiTeQMaAbHOe Bbieiiiee o6pa30BaHMe M pa6oTaeT 3aMeCTMTeAeM Ha'!aAbHH
Ka 6oAbiiiOro OTAeAa (OKCOO) B OJ15IM. Mx AeTM - MOM BHJ'IKM: Mallia. 
OKOH'IMAa ¢aKJAbTeT 3KOAOrMM B YHMBepeuTeTe ITpMpOAbi1 06ll.\eCTB~, M 

'IeAOBeKa «Ay6Ha>>, ITOAJ'IMAa AMITAOM 6aKaAaBpa M eeM'!ae ITpOAOA)Ka

eT o6yqeHue Ha TpeTbeM Kypee 6uoAoruqecKoro ¢aKJAbTeTa MfY; Hacr» 
• yquTe» Ha ¢u3utieeKoM ¢aKJAhTeTe MfY Iia qernepToM Kypee. 

Bee 3TH yeiTexu MOMX AeTeM u BHJKOB 6hiAM 6bi HeMbiCAMMbiMM 6e3 
orpOMHOM BOeiTMTaTeAbHOM pOAM MOeM )KeHbl 30M IJaBAOBHbl. J1MeHHO 
IT03TOMJ H e'!MTaiO ee 3aMe'!aTeAbHOM )KeHII.\MHOM, KOTOpOM. ITO eMAaM 

6biAM AI06ble 3aAa'IM. KcraTM, OHa B 1948'r. OKOH'IMAa ¢MAoco¢eKMM ¢a-
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KJAbT~T MfY M TaM )Ke 3ali.\MTMAa KaHAMAaTeKJIO AMeeepTaQMIO Ha TeMy 
«fleuxoAomqeeKue B3rA»Ahi EeXTepeBa B AOpe¢AeKeoAoruqecKMM ITepu-
04 ero Ae»TeAbHOCTM>>. Ee HacraBHMKaMM 6biAM M3BeCTHbie ITpo¢eecopa
ITCMXOADrM MfY ~ Eopue MuxaMAOBM'I TeiTAOB ( ero ehiH - Mropb 
TeiTAOB 6hiA MOMM eoKJPeHMKOM ITO ¢u3M'!eeKOMY ¢aKJAbTery MfY) u 

CepreM JlhBOBM'I Py6uHIIITeMH (oH 6hiA pyKoBOAMTeAeM ee KaHAMAaTeKoM 

4uccepTaQMM). B OAHOM M3 ee 3aiTueoK, H~AaBHO MHOIO o6HapJ%eHHOM, 

IIaiTueaHHOM KapaHAaiiiOM, oHa ITMeaAa: 

<<YBaxae.Mbtii ([JeiJop Bacw..beBu'i! 
AuccepmaL{UR .MOR o6cyxiJaAacb Ha Kaifieope 23 RHBapR u 6bt.i\a BbmeceHa Ha -

Ja~umy. 11oCAe o6cyxiJeHUJI Jl ee npaBw..a u Bbt, yx, noxaAyiicma, UJBUHume 
.MeHR, 'imo Ha npeiJBapumeAbHbtii omJblB JL ee Ba.M iJaw 6 maKo.M BuiJe. 

12 .MaR 1952 zoiJa. C npuBemo.M 3. 11.cae6a (6. KupUA.AoBa)>>. 

3Ta 3aiTMeKa MH MeHH AOpora TeM, 'ITO B HeM 30H BITepBbie ITOAITMebi

BaeTeH MOeM ¢aMMAMeM - OHa BbiiiiAa 3a MeHH 3aMy)K 15 HHBap» 1952 r. 

IJpuMepHO 'Iepe3 rDA ITOCAe. eMepTM 3oM H IT03HaKOMMAeH e ApyroM 

3aMe'IaTeAbHOM )KeHII.\MHOM - AAAOM TieTpoBHOM AA.exuHoM. Ona eorAa
eliAaeb ITpMHJITb Ha ee6JI Bee . o6JI3aHHOCTM MOeM )KeHbl, M BOT y)Ke BOeh
MOM rOA OHa oeB060)I(AaeT MeHH OT HeAerKMX )KeHeKMX eeMeMHbiX o6JI3aH
HOcTeM. (IJpoiiiy He CJAMTb MeHH crporo 3·a TO, 'ITO JI Kaearoeb AM'IHOro, 
CeMeiiHoro aeiTeKTa MOeM )KM3HM - BMAMM01 OHO MMeeT B MOeM )KM3HM 
iaKoe Bax<Hoe 3Ha'IeHi:re, 'ITO MHe TPYAHO OTAeAMTb. 3TH eo6hiTMR oT eo-
4ep)KaHMJI MOeM )KM3HM, BMAMMO, OHM eocraBARIOT He'ITO CAMTHOe, eAM

HOe, HeOTAeAMMOe OT HayqHoro eOAep)KaHMJI MOeM )KM3HM). 
, 3a BpeMJI MOeM pa6oTbi B OJ15IM JI eBhiiiie 30 pa3 6biA B HayqHhiX 

KOMa.HAMPOBKax - B CiliA, AHrAMM, MTaAHM, lliBeMQapuu, 5IITOHMM, 

fepMam1u, EoArapuu, BeHrpuu, TioAbiiie u Apymx crpaHax ·_ T. e. B l'ex 
crpaHaX, B KOTOpbiX BeAMeb MeCAeAOBaHMJI ITO ¢M3MKe 3AeMeHTapHbiX 
'IaCTHQ HAM ITpOBOAMAMeb AM60 KOH¢epeHQMM, AM60 MHbie. HaJ'IHbie 
MepoiTpH»TMJI. MHe ITO'!eMy-To 3aiTOMHMAeJI CAJ'IaM, KOrAa HuKoAaM 

HuKo.iJ.aeBM'I EoroAro6oB ITpeAIIaraA MHe KOMaHAupoBKY B MHAMIO, a R 

OT Hee OTKa3aAeJI M ITpeAITO'IeA KOMaHAMpOBKJ B 3aiTaAHJIO fepMaHMIO, 
~ faM6ypr! Ha KOH¢epemiuro ITO 3AeKTpOMarHMTHbiM B3aHMOAeMCTBMHM 
(1978 r:) UOTOMJ, 'ITO B 3TO BpeMJI Jl ITMeaA KIIMJY <<KBaHTOBaJI 3AeKTpO
AMHaMMKa B 06AaCTM BbiCOKMX 3HeprMM» M XOTeA BKAIO'IMTb B eBOIO MO
HOrpa¢u'ro HOBeMIIIMe; ITO TOMJ BpeMeHM, 3KeiTepuMeHT3AbHbie AaJIHble 
M IIOBeMIIIMe TeopeTM'!eeKue MAeM. CeroAHJI R ITpeAITO'IeA 6hi IToexaTb B 
MHAuro u i<poMe HayKu IT03HaKoMMTbeJI e ApenHeM KJALrypoM MHAMM, 

a TaK Ha3biBaeMbie <<HOBeMIIIMe AaHHbie>> R MOr 6bi M3BAe'Ib M3 OITJ6AM

KO~aHHbiX U03AHee MaTepMaAOB raM6ypreKOM Koll¢epeHQMM {KOHe'IHO, 
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aTMoc¢epy Me)I(,!J,yuapo;J.noil Kon¢epeHQJU1 no neqaTHnn.l Ma-fepuallaM 
BOCCfaHOBJ1Tb 6DII10 6DI HeB03MO)KH0). . . 

CerO;J,IUI .H OTKa3allC.H OT aBTOMaiiiHHbi, .H OTKa3allC.H OT HrpDI B. TeH
Hl1C {i1:MeiO nepBniil pa3p.H4 no TeHHl1CJ}, .H npaKTJ1qecKJ1 OTKa3aAC.H OT 
urpnl B IIIaXMaTbl (.H HMeiO 3BaHJ1e KaH4H;J,aTa B Macrepa no IIIaXMaTaM). 
3nl130;J.J1qecKl1 11rpa10 B IIIaXMaTbi TOilbKO B TOM Cllyqae, KOr;J,a MeH.H npu
rllaWaiOT 3ai.QHTHTb qecrn 11a6opaTopuu 111111 Mncruwa B KOMaH4HbiX 
copeBHOBaHH.HX. 

OcrallOCb O;J.HO - 3an.Hnte nayKoil. HayKa 11 ee neperneHHnie npo6Ae
MDI COCfaBil.HIOT CerO;J,H.H CO;J.ep)KaHHe BCeil MOeil )KJ13Hl1. 

5I ·- yqacrH:uK Be11uKoil OTeqeCTBeuuoil noiluni. DoCile OKonqanu.H 
BOilHDI B HOR6pe 1945 r. 6blll ;J,eM06J11ll130BaH no COCfO.HHHIO 3peHJ1.H 
(611H3opyKocrn). Ha ¢u3uqecKuil ¢aKJilnTeT MrY nocrynu11 1 cenTR6p.H 
1946 r. 

MoR ucropu.H nocryn11enu.H B MrY 3aCily)KHBae"I onucanu.H. 5I oKon
quJl Eul-mrcKym cpe;J.UIOIO IIIKOilJ. B ce11e Koprneno 21 HIOH.H 1941 r. c 
arrccraTOM OTJll1qJIJ1Ka (.H P04l111C.H B c. KoprneBO Eo6poBCKOTO p~na Bo
poHe)KCKOil o611acr11). A na 4pyroil ;J,enn naqa11acn BellHKa.H, 0Teqecrnen
uaH noilua. DoCile OKonqanHH noilHni coBeTCKoe npaBHTellncrBo l13;J.allo 
y~a3, · no KOTopoMy yqacrnHKH OTeqecrnennoil noilnDI, oKonquninue 
cpe;J.HIOIO IIIKOIIJ C arrecraTOM OTJlJ1qmlKa, npt;tHHMaiOTCH B 11106oe BbiC
IIIee yqe6noe 3ase;J,enue crpanDI 6e3 3K3aMena. 5I MeqTall nocrynHTb B Bo
pone)KCKHil JHl1BepCHTeT (no Mecry MOero )KHTellbCfBa). YqJ1TellH IIIKOilbl 
ronop111111 o Moeil cnoco6nocru K ¢l13HKe .11 MaTeMaTHKe 11 coneTona11u ' 
l14Tl1 na ¢u3uqecKuil ¢aKyllnTeT ynunepcMTera. Tenepn, noCAe oKoma
nuJi: 0Teqecrne'nnoil noilnDI, MOM aM6HQHl1 BnipoCAu, 11 H pern1111 no;J,aTb · 
3aHBileHHe nlylocKoBcKHil rocy4apcrnennDiil ynunepcuTeruM. M. B. Jl~
Mouocona. 5I noexa11 c;J,aBaTD ;J.OKJMeHTDI B MocKny. B MfY co MHoil 6niilO 
co6cce;J,onanHe, 11 H «HH c qeM>> i.lepnyll<;H ;J.OMoil, B Koprneno. Ho qepe3 
;'l.BC HC;'l.Cilrl .H no11yqi1~ MalleHbKJIO OTKpbiTOqKy, B KOTOpoil 6nii10 Hanl1-
CaiiO, 'JTO H <<3aqHcllenua nepnniil Kypc ¢11311qecKoro ¢aKyllnTeTa MfY>>: 
Bl1;J.l1MO, co6ece;J,OBaHHe npOIIIIlO MH MeHH y;J.aqno! Pa;J,ociu Moeil He 
6,1>1110 KOHQa, a O;reQ CKa3all MHe: <<EC11l1 6ni He. COBeTCKa.H Bllacrb, Te6e, 
CbiH Moil, HHKOr;J,a 6DI ne yqHTDCH B MocKOBCKOM yutmepcuTeTe. Daxall 
61>1 TDI .3eMil.IO B Koprnene>>. 31 ;J,eKa6p.H 1951 r. H no11yqu11 ;J.HnllOM o6 

r ?KOHqaHJ;il1 yii:imepCHTeTa - TOr;J,a MHe 6nii10 noqTJ1 28 lleT. Moil nayq
\:HDiil Cfa)K COCfaBilHeT, TaKJ1M o6pa30M, HeMHOTJ1M 6o11ee 55 lleT. 3a 3TH 

TO;J.DI MHOIO ony61ll1KO!JaHO CBDIIIIe 140 nayqHDIX, nayqno-<f>~110CO¢CKl1X, 
uayqno;nonyllHpHDIX cTaTeil (113 Hl1X OKOilO nOI10Bl1Hbl - 6e3 COaBTO
poB ) .. · Ony6At;tKonaua Ii:ayqnaH Monorpa¢l1H <<KnairronaH 31leKTpo;J.una-

. MHKa B o611acru Bhico~ux :anepmil>> (1984 r.) [2], nepene;J,ennaH B CiliA B 
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1989 r. Ha aHTill1ilCKHil.H3biK (3TO 0 neil.H ronopl111 Bbiiiie), ony61ll1KOBana 
uayqHo-nonyAHpnaH.KHHra o6neMOM 6o11ee 20 neqaTHbiX .llHcrOB (320 c.) 
,,Q6DIKHOBeHHnie, crpannnie, oqaponanHnie, npeKpacnnie ••• >> [3] (1995 r.}, 
B. KOTOpOii: paccKa3biBaeTC.H l1Cf0pl1.H pa3Bl1Tl1.H $H3l1Kl1 . 3.1leMeHTapHbiX 

· qaCTl1Q, uaqMHaH c OTKPDITl1H ueilTpona '43;J.BHKOM (1932 r.) 40 narnux 

4m!il. Ony6AHKOBana Knura no4 Ha3nauue~ <<,4y6na - ocrpon cra6H.Ilb
uoCTl1>> [4] - oqepKu no 11cropuu C03;J.aHl1H 11 nayqnoil ;J,emMnHocru 
06ne;J.l1HeHHOTO uucruwa .H;J.epHbiX l1CCile;J,OBaHHii. Knura C03;'].aBa.llaCb 
B Teqeuue 'Tpex .11er (2002-2005 rr.), ony6AHKonaua B ¢enpa.11e 2006 r., no
CBHuiena 50-.lleTHIO CO ;'].lUI OCHOBaHH.H 0J15IJ1 l1 TOTOBH.IlaCb aBTOpCKHM 
KO.Il.lleKTHBOM 113 17 aKTHBHO pa6oTaiOI.Ql1X B 0J15IJ1 npo¢eccopoB, CBOHM 
TPJ40M co3,ziananrnux CAany Mncruwa. 5I 6ni.Il pyKoB04HTe.lleM anTop

cKoro :Ko.11.11eKTl1Ba. 

K pa6oTaM nayqno-¢u.11oco¢cKoro co;J.ep)KaHHH H oTHorny pH4 cra
Teii:, ony6AHKOBaHHbiX B ¢u.11oco¢cKHX c6opnuKax, l13;J.aHHbiX Mncrury
TOM ¢u.11oco¢uu PAH, B )Kypna.11e <<Ycnexu ¢u3uqecKHX uayK>> (<<Kon
Qerny<MnHbie OCHOBaHHH KBaHTOBOH TeOpHH llO.IlH>> (5)}, B Tpy;J.aX, no
CB.HIQeHHbiX 100-.lleTHIO CO ;'].lUI OCHOBaHHH 3ilHIIITeii:HOM cneQHa.llbHOH 
TeOpi111 OTHOCJ1Te.llbHOCfl1 (<<CBeTOBbie KBaHTbl l1 :a¢up>> (6)}. 

. . . . . . 
K pa6oTaM nayqno-ucropuqecKoro co;J,ep)KaHH.H H oTnorny cnou nocno-

Munami.H 0 ;J,e.HTe.llbHOCfH OCHOBaTelleii: QJ15IJ1 B 4J6HeHCKl1H nep1104 l1X 
)KJ13Hl1 - o ,4. J1. o.llOXHHQeBe [7], H. H. Eoro.11I06one [8,9], B. M. BeKCAepe 

[10], M. r~ Mei.Qep.HKOBe [11], M.A. MapKOBe [12]. ' 

. A renepn KparKo l13AO)KY co;J,ep)KaHMe rex nayqnniX pe3JAbTaToB, ony-
6AHKOBaHHbiX B neqaTH, KOTOpnie 3anOMHHill1Ch MHe, BO-nepBbiX, noTOMJ, 
qro 0Hl1 OTBeqaAH B CBOe BpeM.H Ha nocraBAeHHbie Ba)l(Hble BOnpOCbl TeO

peruqecKOil $H3l1Kl1, BO-BTOpbiX, no HHTepecy, Bbi3BaHHOMJ l1MH B nayq
HOM MHpe, 11, B-TpeThl1X, nOTOMJ, qTO OHH npaB.HTC.H MHe CaMOMJ. 

DepnaH nayqna.H pa6ora 6LIAa BhlllOAneua na cry;J.enqecKoil cKaMne. 
Haqa11o oTHoiiiy K 1950 r., KOr;J,a noAyql111 reMy ;J.HnAOMHOii: pa6oTbi -
paccquTaTb ,paBHOBeCHblil 3HepreruqeCKl1H cneKTp .llaBHHHDIX ¢oTOHOB. 
AunAOMHa.H pa6ora 6niAa oQeHena na «OTAHqHO>> 11 peKoMeH;J.OBana MH 

ny6AHKaQHl1 B neqaru [13]. B Knure E. Poccu <<'4acruQbi 6oAbiiiHX :anep
mii:>> (nepeno4 c anrAuilcKoro. M.: <Du3MaTm3, 1955) pe;J.aKTop nepeno
;J,a C;J,eAaA. npuMeqanue: <<Mcaen paccquraA panuonecuoe pacnpe;J.eAe
uue AaBHHHhiX <t>oTOHOB B B034JXe C yqeroM l10HJ13aQJ10HHhiX norepn 
H I(OMnTOH-3¢¢eKTa,. HCXO;J,.H . 113 . paBHOBeCHOTO cneKrpa 31leKTpOHOB, 
Aaniioro TaMMOM J1. E. 11 EMeHLKHM C. 3: On raK)Ke npHBCil cpanueu11e 
no11yqenuoro cneKrpa <Porouon co cneKTpoM Puqap4ca 11 Hop;J.reilMa>>. 
B Clle;J.yroi.Qeii: pa6ore [14] panuonecHLiii: :anepreruqecKuii: cneKTp Aanuu
HLIX $OTOHOB 6LIA paccquTaH MHOIO 4Jl.H pR;J.a MeTaAAOB (aAIOMI1Hl1ii, )KC-
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Ae3o, CBHHel.\ H Ap.). BCKOpe MeHJI n03,ll,paBAJUIH C TeM, tlTO pe3JAbTaTbl 
nepBbiX MOHX pa60T HCnOAb3JIOTCJI ,li,AJI pacqeTa pa,ll,HaQHOIIHOH 3all.\HTI~I 
JCKOpHTeAeH:, KOCM~qecK~X annapaTOB H. ApyroH: annaparypbl. ~0 H3B·e
CTHe, npH3HaiOcb, ,ll,ocranwAo MHe n cnoe npeMJI nOM11HHoe yAOBAeTnope
HHe noAe3HOCTbiO TBOpqecKOH TeoperwqecKOH ,ll,eJITeAbHOCTI1: 

IToCAe oKoHqaHHJI q,u3wqecKoro q,aKJAbTeTa H MeCJiqHoro oTnycKa, 
15 <PenpaAJI 1952 r., JI 6biA 3aqJ1CAeH Ha pa6ory B t:l>H3HqecKI1H HHCTHTJT 
HM. IT. H. Jle6e,ll,ena AH CCCP Ha AOA)KHOCTb MAa,ll,IIIero HayqHoro co
TPYAHHKa (corAacHo nAany pacnpeAeAeHHJI MOAO,ll,biX cnel.\HaAwcron). Ha 
KOMHCCI1H no pacnpe,ll,eAeHHIO MHe npe,ll,AO)KHAH nOHTH B acnHpaurypy 

· K aKa,ll,eMHKJ ByAy 3aHJITbCJI noAynpoBOAHHKaMI1. Ho JI OTKa3aACJI onno
ro npe,ll,AO)KeHHJI H Bbipa3HA )KeAaHHe 3aH11MaTbCJI <l>H3HKOH 3AeMeHTap
HbiX qaCTHI.\. 1 MapTa 1953 r. Ha OCHOBaHHH pacnopJI)KeHHJI ITpe3H,lJ,HJMa 
AH CCCP JI 6hiA nepene,ll,eH H3 t:I>MAH n TexHwqecKyro AHpeKI.\HIO crpow
TeAbCTBa NQ 533 AH CCCP (TAC~533) Ha AOA)KHOCTb MAa,ll,IIIem HayqHom 
coTpJAHHKa, Ho y)Ke paHbiiie, 4 ceHTJI6pR 1952 r., "rpynna MOAO,ll,biX co
TPYAHHKOB (BTOM 'IHCAe H R) nepeexaAa c ceMbJIMH 113 MocKBbl B ,ll,epen~ 
HIO Hono~MnaHbKOBo KaAI1HHI~CKol1 o6Aacrl1 (n 6yAyll.\HH mpoA ,4y6Ha 
MocKoBcKoH: o6Aacrw, r,ll,e JI 6e3,Bbie3,ll,HO )KHBY AD cwx nop). B OKTR6pe 
1954 r. TAC-533 6hiAa npeo6pa3onaHa n 3AeKTpoq,w3H~ecKyro Aa6opa
mpwro AH CCCP (3t:I>.t1AH CCCP), H ncex COTPYAHHKOB TAC-533 «Ha 
anToMaTe;, n'epeneA.w B3t:I>JlAR.T4C-533 11'3t:I>JlAH 3amiMaAI1Cb C03,ll,a
H'weM mraHTCKOrO no TOMJ npeMeHH npoTOHHOrO CI1Hxp6¢a30TpOHa Ha 
3Hepmro 10 f3B. ,4wpeKTopoM T,4C-533, a 3aTeM 3t:I>JlAH 6l>IA Ha3HaqeH 
R M. BeKCAep. On npwrAaCHA M.A.'MapKona no3rAaBHTb TeopeTwqecKI1ii 
ceK-rop n 3t:I>JlAH, H JI 6biA nepnbll\-1: 3aqi1CAeH Ii ceKTop M.A. MapKoiia: 
BcKope no Cite MeHJI B TeoperwqecKOM CeKTope nOJIBHAHCb Apyrwe TeopeTH:.. 
KH: M. B. IToAy6api:tHon, M. M. IIIwpoKoB, B. M. OmeBel.\KHM, E. H. BaAyen; 
P. A. AcaHon, Jl.H. 3acraneHKo. 

3a 'npeMJI pa6oTbi n 3t:I>JlAH MHOIO 6biAH BbmOAHeHbi TJ>H pa6oTbi: 

«K Te~pwit · A0 ~qacrJ1w, (conMecrHo c M.A. MapKoBbiM, ony6AwKm!a:Ha 
B >K3Tt:l> (15]), ;<<06 aHiiHrHAJII.\HH aHTHHJKAOHOB>> (COBMeCTHO C Jl; f. 3a., 
cianeHKo)[16] 11:<<06 OAH.oii 3aKOHOMepHOCTI1 MR pacna,ll,OB qacrHI.\» (co-
BMecrHo c B. C. Myp311HbiM, >K3Tt:I> [17]). · · ' 

c;·MoeH: ~oqKJ.:t 3peHHJI, Hau6oAee ~HT~pec:HoH: RBAJieTc~ pa60Ta <<06 
DAH?M 3aKoHoMepHocrw MR pacnaA,on qacrHI.\>>. oq,wl.\i1aA.bHO Y. Hee ·Ana 
ant:opa (IT. C. Mca~n w B. C. Myp311H), w C'li1TaeTCJI, 'll_'O oHa 6hiAa <:.4aHa n 

- ' 1 ' ' > ' ' • • , ~ 

neqaTb, 27 "~1-R 1?56 r. McropwR ny6AHKal.\HH craTbH npe.;'craBAJieT He-
KoTopbiH 11HTepec~ 

. , .. ,I> l9~5 '(~biA,~ H3necrHo o cy~~crnonaHHH AOBOAbH~ 6oA.b1I!Oro ~11CA~ 
uecra6HAbHbiX ~acrHI.\ (/1-, rc-, K-Me3oHon, A-,~-, 3-rl1nepoHon), 6biAo 

' ,_ ... I I• , , · ·· , , ' , , ·,,, , t , 
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BBe,lJ,eHO KBaHTOBOe qHCAO <<CTpaHHOCTb>>, 6biAH 113BeCTHbl 3HaqeHHJI MaCC 
nceX 3THX qaCTHI.\, CXeMbl pacna,ll,OB Hecra6HAbHbiX qaCTMI.\ H H3MepeHHbie 
Ha onbiTe ne1twqHHbi 3Heprwl1: pacna,ll,OB Q 3Ti-ix qacrHI.\. Pa3MbiiiiAJIJI IIaA 

TeM, q]-o cneKTp Mace Hecra6HAbHbiX 'laCTHI.\ ,ll,HCKpeTeH, JI JBH,ll,eA, qTO 
np11 pacna,ll,aX rc-.w f1-Me3oHoB, a TaK%e n pacna,ll,ax K-Me3oHon, A-,~~, 
3-mnepoHoB KHHeTHqecKaJI 3HeprwR, Bbi,ll,eAJieMaJI npw pacna,ll,ax 3THX 
qacrHI.\, oKa3biBaeTCJI KpaTHOH HeKoTopoH: B~AwqwHe q- 35,5 M3'B. Tor,ll,a 
MHOIO 6biAa BbiCKa3aHa MblCAb, qTo·eCAH cyll.\eCTBJIOT HOBbie Hecra6HAb
Hbie qacrHI.\bi, TO wx CAeAyeT HCKaTb cpeAH Macconhlx qwceA, YAOBAeTBO

pRIOII.\11X npOCTOMJ npaB11AJ: K MaCCe HJKAOHa H~HO npw6aBAJITb 1..\eAoe 
'IHCAO KnaHTOB q {KnaHT Macchi HAH 3Hepmw q ~ 35,5 M3B). 

IToCAe rlayqHom ,ll,OKAa,ll,a Ha ceMI1Hape 3t:I>J1AH KpaTKaJI 3aMeTKa 
6biAa Hanpa~AeHa B )1(3Tt:l>. qepe3 HeKOTOp.oe npeMJI MeHJI npHrAaCHAH 
B pe,li.aKqHIO >K3Tt:l> H noKa3aAH KOpoTeHbKJIO 3aMeTKJ B. C.Myp3l1Ha, 
n KoiopoH: 6hiA uapwconaH rpaq,wK - npRMaJI AHHHJI, Ha KOTopyro AO

)KMACJI cneKrp Mace Hecra6HAbHbiX qacrl11..\. MHe 6hiAO npe,ll,AO)KeHo ,ll,aTb 
COfAaCHe ony6AHKOBaTb 0611..\JIO 3aMeTKJ 3a ,ll,BJMR no,ll,nHCJIMH, Ha qTO JI 
corAaCHACJI. B. M. BeKCAepy HpanwAaCb H,ll,eJI KBaHTa 3Heprww, H oH qacro 
cnparnHBaA Me:fm: <<Hy KaK, npHAJMaAH qTO-H116J,ll,b HOBOe? Tyr qTO-TO 
ecri.!>; . 

. .·3Ta pa6oTa Bbl3BaAa HHTepec MHpOBOH <<BOCTOqHOH>> HayqHOH 0611..\e
CTBeHHOCTH ---c n 5lnoHI1H w MHAHH noJIBHAHCb craTbH Ha 3TJ )Ke TeMy co 

CCbiAKaMH Ha Haiiiy pa6ory (Mea en- Myp3HH). · 

· Tai<, n p(l60Te K. Fujvi H K. Iwata <<Q-3aBHCHMOCTb nepomHocrw pacna
,ll,a» (Progr. Theor. Physics. 1959. V. 21. P. 207) anTopbi ycraHOBHAH AHHeH:
HJIO 3aBHCHMOCTb MaTpHqHoro 3AeMeHTa pacna,ll,a Hecra6HAbHbiX qaCTHI.\, 
HaKA.oH 3'rol1: 3aBI1CHMOCTH onpeAeARACJI 3HaqeHI1eM q = 36-38 M3B (an
Tophi ,ll,MH CCbiAKJ Ha Haiuy pa6ory, ony61t11KOBaHHYIO B aHrAHHCKOM 
napwaHTe )K3Tt:I> GETP. 1956. V. 31. P. 715). IToxo)KHe pe3JAbTaTbi 6biAH 
noAyqeHbl 'HH,li,HHCKHMH yqeHblMH, KOTOpbie npHCbiAaAH MHe OTTHCKH 

CBOHX pa6oT. • 

5I Ael1crBI1TeAbHO MHOro AYMaA Ha TeMy KBaHToB 3Heprww, B pe3JAbTa
Te qero noJIBHAHCb · ell.\e ABe pa6oTbi: O,ll,Ha qepe3 5 AeT - <<3aMeqaH'He o 
cneKTpe Mace 3AeMeHTapHbiX qacrHI.\>> (1961) [18], ApyraJI qepe3 17 AeT
no,ll, Ha3BaHHeM <<Cyll.\eCTByeT AH 3aKOH feJ1:repa-HeTTOAa ,ll,AJI pacna,ll,OB 
rHnepOHOB>) (1972) (19). 0Ka3aAOCb, 'ITO 3aKOH a-pacna,ll,a pa,ll,HOaKTHBHbiX 
CeMeHCTB no CBOeMy <l>H3H'leCKOMY CO,ll,ep)KaHI1IO COBn<i,ll,aeT C 3aKOHOM 
pacna,ll,a Hecra6HAbHbiX qaCTHI.\ - 11 3TO oqeHb Ba)KHbiH MOMeHT B pac
KpbiTI1H <l>H3J1qecKHX npOI.\eCCOB, npoTeKaiOII.\HX B Hecra6HAbHbiX R,ll,pax H 
Hecra6HAbHbiX qacrwl.\aX. · O,ll,HaKo 3ana,ll,Hbie q,w3HKI1, ynAeqeHHbie Knap
KaMw 11 rAIDOHaMI1, npolliAM MHMO 3TI1X H,ll,eH H ynAeKAI1Cb CA~CTBHJIMH, 
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BhiTeKaiOI.QHMH H3 SU(3)-cHMMerpuu. 31 JIHBapJI 1964 r.' 6h1Jla oTKphiTa 

, .{r -'laCTHqa, a ee Macca 3aKilro'lallach B npeAellax 1668 M3B/c2 < Mu- < 
1686 M3B/c2, 'ITO HaXOAHilOCh, KaK IIHCaJlH Ha 3anaAe, <<B OTilH'IHOM CO
rilaCHH c npeACKa3aHHhiM 3Ha'lemteM 1676 M3B/c2», T. e. co 3HaqenHeM, 

KOTOpoe 3a CeMh ileT AO OTKphiTHJI .Q- -rHnepona J:>Ke 6hiJ10 npeACKa3aHO 
MOeil <t>opMJilOM 

M npoToHa + n · q = Mu-, 

a HMenno: 938,5 + n · 36,5 = 1668,5 M3B/c2, rAe n = 20. 
B MHpoBoil ilHTeparype neB03MO:>KHo 6hiJlo nailTH, KeM <<6hiilO npeA

cKa3ano>> 3Ha'leHHe MaCChi .Q- -rnnepona, a Ha, MOJO pa6ory CChiJlOK He 
6hiJlO! 

OrKphiTHe n- -'laCTHQhi 6hiJ10 o6nJIBJleHO TPHYM<t>oM su (3)-CHMMeT
pHH, OAHaKO 3TO OTKphiTHe. JlHlllh IIOATBepAHJlO cnpaBeMHBOCTh MOeil 
rHIIOTe3hi 0 cyi.QeCTBOBaHHH B npupoAe KBaHTa 3HeprHH (HilH MaCChi) 
- 35,5 M3B, runoTe3hi, KOTopaJI onpaBAhiBaeTcJI A,o caMhiX 6oJlhiiiHX 3Ha
'lei.mil Mace necra6HilhHhiX qacruq. 

3aKOH o6pa30BaHHJI IIOBhiX Hecra6HJlhHhiX 'laCTHQ HilH 3aKOH rrpeBpa
I.QeHHJI KHHeTHqecKOM 3HeprHH B Macey IIOKOJI 6hiJ1 ccpopMJilHpoBaH 
MUOIO B CileAyiOI.QeM BHAe: <<JlOCKOJlhKJ B CHJlhHhiX B3aHMOAeMCTBHJIX 
rrpou;ecc COJAapeHHJI 'laCTHQ IIpOHCXOAHT B JIAepHhie rrpoMe)I(JTKH Bpe

MeHH (~ 10- 23 
c), TO IIOJIBileHHe KBaHTa MaCCh~ (HilH 3HeprHH) B03MO:>KHO 

ilHlllh B TOM Cilyqae, KDrAa A~M~BHe f L(x,t)dxdt 6yAeT KpaTHO IIOCTO

JIHHOilllianKa 1i: n ·n := J L(x,t)dxdt>> (IlpenpunT OM5IM A-824. Ayqna; 
1961). ' 

· EhiilH ilH 3HaKOMhi aMepuKancKHe <Pu3HKH co craTheil McaeBa-Myp3H
na HilH HeT - Borrpoc rrpeACTaBJlJieT HCTOpH'IeCKHM HHTepec. Ba:>KHO OT

MeTHTh, 'ITO Macca n- -rurrepona 6hiJla rrpeACKa3ana <t>opMJilOM McaeBa 
(Moeil <t>opMylloil!) 3a ceMh ileT AO OTKphiTHJI 3Toro rurrepona H AO rro
JIBileHHJI SU(3)-cHMMeTpHH- 3TO ucropuqecKHil <t>aKT! YMecmo rrpHBe

cru CJlOBa B . .11. fun36ypra H 51. E. 3eilhAOBH'la, KOTOphie B 19?,7 r. IIHCailH: 
<<HarrpHMep, 'ITO 6hi 'leJlOBeK HH C,ll.eJlaJl CaM, OH He MO:>KeT rrpeTeHAOBaTh 
Ha npHOpHTeT, eCJlH 3aTeM BhiJICHHilOCh, 'ITO TOT :>Ke pe3JilhTaT IIOilJtieH 
panee ApyrnMH>>*. 

KcraTH, SU(3)-CHMMeTpHJI - 3To JlHIIIh qacrh MaTeMaTH'lecKoro pa3-
AeJla 0, CHMMeTpHJIX, He necyi.Qero orrpeAeJleHHOro <l>H3H'leCKOro COAep
:>KaHHJI. TeopeTH'lecKaJI HHTepnpeTau;uJI crreKTpa Mace necra6HJlhHhiX 

*ruHJ6ypz B.A., 3e.AbiJoau'l 51. E. 3naKOMhlfi 11 neJHaKOMhiii 3MbAOBM'l. M.> 
HayKa, 1993. C. 88. CM. TaK)Ke AozyHoB A. A. TeopHH rpaBMTaQMOHHoro no11H. M.: 
Hayi<a, 2000. C. 14. , 
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qaCTHQ IIOlliJla ·no IIJTH HCKJCCTBeHHOM IIOArDHKJ1 'MaCCOBOM <t>opMJilhi 
B paMKax SU(3)-cHMMeTpHH, BKiliO'laiOI.Qeil 3naqenuJI crruna, H3ocrruna, 
rifnep3apJIAa qaCTHQ l1 HeKOTOphiX IIpOH3BOJlhHhiX IIOCTOJIHHhiX, pa3HhiX 
AJl.H pa3HhiX MJilhTJtiiJleTOB qacrHQ, HO OAJ1HaKOBhiX MJI OAHOro H TOrO 
:>Ke MJAhTl1IIJleTa. Tai<,JirroncKl1il <Pu3HK C. 0Ky6o, rroilaraJICh na l1HTJH
q11ro, IIOilJ'll1il B 1962 r. <t>opMJilJ MJI Mace 'laCTHU:, BXOAJill.\HX B JHl1Tap

HhiM MJilhTl1IlileT, B BHAe 

M = M0 {1 + aY + b[I(I + 1)- ~ Y2
]}. 

B 3TOil <t>opMyile M0 , a H b - neKoTophie rrocroJIHHhie, xapaKTep113JIO

ll.\He AaHHhiM MJilhTHIIJleT, I - l130CIIHH, Y - rl1nep3apJIA. 
<l>l13l1Kl1 He IIO:>KeJlaJlH yrlly6ilJIThCJI B pacl)phiTJte <Pl13H'leCKOro COAep

:>KaHHJI KBaHTOBOro CIIeKTpa Hecra6l1ilhHhiX 'laCTHQ. 
, <l>l13l1KH He IIOC'll1Taill1Ch C TeM, 'ITO HeT 3arrpeTa Ha B03MO:>KHOe cy
I.QeCTBOBaHJte qacruu: co 3naqeu11eM crpannocreil S = 4, 5, 6, ... , OTKphiTHe 
KOTOphix'napyiiiMO 6hi SU(3)-cl1MMerpuro, ne craill1 ux HCKaTh - BHAH

MO, B CHilJ CJ10:>KHOCTJ1 IIOJ1CKa 3THX 'laCTHQ. 

<I>H3HK~ 3Hai1H, 'ITO ecrh ABe pa3Hhie A 0 -'lacTl1Qhi. B pa6oTe S.D. Wan
lassa et al. (Bull. Amer. Phys. Soc. 1952 • .V. 27. P. 33) aBmphi o6pa6oTa

ill1 ,88 CilyqaeB pacrraAa ·. A0 - p + TC-. IloAaBilJIIOll.\ee 'IHCilO pacrraAOB 

orrHChiBailOCh c rroMOll.\hiO ABYX Al1CKpeTHhiX 3Ha'lenuil 3Heprnu pacna
Aa Q = (35 ± 3) M3B 11 Q = (75 ± 5) M3B (o6paTHTe BHJ1Manue: H 3,ll.eCh 
pa3HOCTh Mace paBna TOMY :>Ke KBanry 3neprnu 35,5 M3B). Ilpo6JleMa 

cyLQeCTBOBaHHJI ABYX. pa3HhiX A 0 -qacruq o6cy:>KAailaCh AOBOilhHO AOJlroe 
BpeMJI, roBopl1i1HO <<BOCTO'IH0-3anaAHOM>> 3cp<PeKTe H T. A. Ho TaK KaK B 

SU(3)-CHMMeTpH11AOil:>KHa 6hiTh TOilhKO OAHa A0 -qacruqa, TO B Konqe 

KOHQOB <<paAl1 crracenl1JI>> SU(3)-CHMMerpuu BTopyro A0 ~qacruqy <<y6pa
ill1>> H3 o6paLQeHJ1JI Xl1TpOJMHhiMH 06nJICHeHJ1JIMl1, XOTJI AByrop6aJI KpH

BaJI pacrraAa Mace A 0 -qacruq coxpanuilaCh B crrpaBO'IHHKax. 
He Bee JlaAHO B SU(3)~Cl1MMerpiml1,B Me3onnoM .ceKTope, B KOTopoM, 

nanpl1Mep, 'IT06hi IIOilJtiHTh OKTeT BeKTOpHhiX Me30HOB (JP = 1-) rrpH
lliJlOCh ABa Me.3ona ( rp 11 w) rrocraBHTh na OAHO Mecro, xoT.H 11x Macchi 

Cl1ilhHO:OTilWiaiOTCJI, B OKTeTe ps-Me30HOB '(JP = 0) ABa Me30Ha (TC0, rP) 
TaK)I(e IIOCTaBJleHhi na OAHO MeCTO, HeCMOTp.H Ha · 60JlhlliJIO pa3HHQJ HX 
Mace. · · · 

5I crier.iJtailhHO 'f>accMaTpHBaiO rroApo6no rrpoqecc cranoMenitJI SU (3)
Cl1MMeTpl1H l1 ee He,li.OCTaTKH, 'IT06hi CTaJlO JICHO, na CKOJlb COMHHTeJlb
HOM~<t>JHAaMeHTe IIOKOJ1TCJI ceroAHJIIIIHJIJI CTaHAapTHaJI MOAeJlh (CM), CO-. 
Aep:>KaLQaJI nena6JliOAaeMhie KBapKH 11 riliOOHhi, KOTOphie BOlliJ1H B CM H3 
SU(3)-Cl1MMeTpH11. C Moeil TO'IKl1 3peHl1JI, rroCJle rrpH3HaHJ1JI SU(3)-cHM-
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MeTpt-U1 <!JM3MKa 3ileMeHTapHbiX qacrMu; nOUilla ,J.aJlbiiie HeBepHOW AOpo

ro:tf, OKa3aJlaCb B l)'nMKe M 6ecnilO,J.HOW BCIO BTopyro nOilOBMHJ XX BeKa. 

MHTepecHo OTMCTMTb, qnfKBaHT MaCChi, npMMepHo paBHoF3s,5 M:aB/c2; 
6hiJ1 nepeoTKpbiT COTPYAHMKOM .ilT<P <D. fapeeBbiM qepe3 30 ACT. B QCHoay 
oH noAO)KMJl KBaHTOBaHMe op6MT no Eopy-3oMMep<!JeAbAY· -

26 MapTa 1956 r. 6biJ1 C03,J.aH 06ne,J.MHeHHbiM MHITMJYT R,J.epHbiX MC-' 

CAe,J.oaaHMW. 14 MIOAR 1956 r. B cooTBeTITBMM c npMKa3oM NQ 27 no Ol15IM 
R BMecre c ApymMM TeopeTMKaMM 3<P.i1AH 6hiJ1 nepeae,J.eH B cocraa 
06ne,J.MHeHHOro MHITMJYTa R,J.epHbiX MCCJle,J.OBaHMM, r,J.e pa6oTaiO AO Ha
cromu;ero apeMeHM.· 

B TeqeHMe BTOporo noAyrOAMR 1956 r. IllilO IIITaTHOe <!JopMMpOBaHMe 
.ila6opampMM TeopeTMqecKo:tf <!JM3MKM (.ilT<P) B paMKax OM5IM. A. A. .ilo~ 
rynoB, MCnOJlHRBIIIMW o6.H3aHHOITM 3aMeiTMTeJ1R AMpeKTopa JlTcp (AM-' 

peKTopoM 6biJ1 Ha3naqeu H. H. EoroAro6oa), npeAJlO)KMJl MHe 3aHRTb 
,J.OJl)KHOITb yqenoro CeKpeTapR JlT<P, Ha KOTOpJIO R 6biJ1 Ha3HaqeH B COOT-, 
aeTCI'BMM c npMKa30M no OJ15IM 3a NQ 224 OT 31.10.1956 r.TaK R BbiiiieA M3 
ceKTopa M.A. MapKoaa M naqaA 6oAee Tecnoe Iiayqnoe coTPYAHMqecrao c 
TeopeTMKaMM ceKTopa H. H. EoroAro6oaa. 

B ,J.Oil)KHOITM yqenoro CeKpeTapR Jla6opaTopMM R npo6biJ1 AO MIOHR' 
1959 r. B HOR6pe 3TOro )Ke ro,J.a R nO,J.rDTOBMJl K3aiu;MTe KaH,J.M,J.aTCKJIO · 
,J.MccepTau;Mro, 3aru;MTMJ1 ee na yqeHoM coaeTe .ilT<P 12 ¢eapaAR 1960 r., ' 
a B ceHTR6pe 1961 r. 6hiJ1 nepeae,J.eH na AOA)KHOITb crapiiiero nayqnoro 
coTPYAHMKa. 

KaHAMAaTcKaR AMccepTau;MR 6biAa nocaRru;ena MOAHOM B To apeMR 
TeMe npoaepKM KBaHTOBOW 3JleKTpOAMHaMMKM Ha MaJlbiX paCITORHM
RX. COBMeiTHO C J1. C. 3JlaTeBbiM (EoArapMR) R 3aHMMaJ1CR MCCJle,J.O

BaHMeM npou;ecca TOeM03HOro M3AyqeHMR 3JleKTP-OHOB .Ha npOTOHax:: 
e + p- e + p + /' C yqeTOM <!JopMcpaKTOpOB npOTOHOB (1957-1961 IT., pa-
60Tbi (20-26]).-BnepBbie B MMpOBOM JlMTeparype6hllio yqTe!fO BJlMRHMe. 
BKAa,J.a 3AeKTpoMarnMTHbiX ¢opM¢aKTOJ>OB HJKAOHOB na ¢opMJAY Eel-e
fa:tfTAepa. Pa6oTbi IIIMpoKo u;MTMpoaaAMCb M no3,J.Hee BOUillM B o63op , 
Gatto, nocaRru;eHHbiM npo6AeMe npoaepKw K3,4 na MailbiX paccro.HHMRX. 

. 3TM pa6oTbi npe,J.craBARIOT MHTepec B CBR3M c nariiMM OTKpbiTMeM y3-
KMx r-pe30HaHCOB B ¢opMyAe EeTe-faWTAepa,~~MKaroru;wx n.pM yYCTe 
OT,J.aqM npOTOHa. B 3TOM CAyqae TOpM03HOW {'-KBaHT MO)KeT M3AyqaTb
CR He TOJlbKO 3.iU!KTpOHOM, HO M npOTOHOM, MCIIbiTbiBaiOiu;MM OT,J.aqy 

J1 (Mp =F 6o ). 

B · ceqeHMM . npou;ecca B03HMKaiOT. ABa J3KMX MaKCMMJMa IIIMpMno:tf. B 
ne6m~bKOMMHJT (a rpaAycHoM Mcqui:Aeliffii), Honpeaocxo.lviru;Mx Ha qe
Tbipe riopRAKa oCHoaiioH: 6eTe-ra:tfTAepoacKMW BKAaA (Nuovo Cim., Ser. X. 
1958. NQ 13. P. 1.:_11; Nucl. Phys. 1960. V. 16. P. 608-618). 5I o6paru;aro BHM-

14 
-· 

MaHMe J!a 3TM M~IM}~'I'dpl TOpM03HbiX {'-KBaHTOB nOTOM~, qTo OHM MO: 1 
ryT 6biTb peailbHbiMM MITOqHMKaM~ps_MHbiX co6biTMl!_ 

B niJOu;ecce e+ e- -aHHMrMARIJ;MM, KOTOpbie n03,J.Hee 6biJ1H npMnMCaHbi 
i<iiapK-aHTMKBapKOBOM aHJ.IMriL!IRpMM:__ IlORBJleHMe crpy:tf, o6pa3yiOiu;MXOI 
. :aTMMM .peailbHbiMM TOpM03HbiMM {'-KBaHTaMM, MCKJliOqaJlM 6bi rMnOTe3y 
KBapK-aHTMKBapKOBOW aHHMHIJlRIJ;MM M KOpeHHbiM o6pa30M ,M:eHRAM 6bi 
Hallie npe,J.CTaBJleHMe 0 KBapKOBOW crpyKTJPe HYKAOHOB - TOqHee, KBap-
KJ1 npocro MCKJliQqaJlMCb 6bi M3 <!JM3HKM. . . 

· • 13 · npou;MTMpoaaHHbiX Bbiiiie MOMX pa6oTax aHaAMTMqecKaR. ¢opMy A a 
TopM03HOro M3(lyqeHMR EeTe-fai1:TAepaRimo co,J.ep)KaJla BAMRHMe¢opM
<paKTopoa HJKAOHOB, M Ha~BaHMe 3TOW <!JopMyilbi, KaK 3TO 06biqHO ,J.eAaeT
CR 3a rpaHMu;e:tf, CAe,J.oBaAo 6hi ,J.onoAHMTb ABYMR ¢aMMAMRMM it Ha3BaTb 
¢opMyAo:t1: TopM03Horo' M3AyqeHMR EeTe-fa:t1:TAepa..:..3AaTeaa-J1caem1. 

Bo _ apeMR . OAHOW M3 3arpaHMqHbiX KoMaHAMpoaoK B KaHaAy aKa,J.e
MMK _A.l\1. EaAAMH roaopMA o6 3TMX pe3oHaHcax. 0,J.HaKo 40 cMx nop 3TM 
HOBbie pe30HaHCbl OCTaJlMCb JlMillb ,J.OITORHMeM TeOpMM M He noAyqMAM 

npaKTMqecKoro rrpMMeHeHMR. Ho, ecrecraeHHO, TaK 6hiTb He MO)KeT -
Ka)K,ll,biW pe30HaHC RBJl.HeTCR JKa3aHMeM Ha HOBOe RBJleHMe B <!JM3MKe 3Jle
MeHTapHbiX qacrMIJ;, Ha HOBJIO <!JM3MKJ1 M BpeMR, KOr,J.a 06Hapy)KeHHbie 
HaMM pe3oHaHCbi 6yAyr aocrpe6oaaHbi, o6R3aTeilbHO npMAeT. 

B 1989 r. 6biBIIIli:t1: coTpfAHMK .ilT<P ,4: 10. EapAMH'c KOAAeraMM TaK)Ke 
paccqMTbiBaA B IJ;EPH npou;ecc TopM03Horo H3AyqeHMR iia npoToHe no 
TeopMM B03Myru;eHMM B paMKaX craH,J.apTHOW MOAeAM. rpynna EapAMIIa, 
MCnOJlb3YR COBpeMeHHbie MOiu;Hbie BblqMCJlMTeJlbHbie MtllliMHbl, o6napy
)KMJ1a HaiiiM MaKCMMJMbl M HaqaJla aKTMBHO MX nponaraHAMpOBaTb KaK 
CBOM; Ho Kor,J.a R yKa3ail EapAMHy, qTo 3TM MaKCMMYMbi 6hiAM OTKpbiTbi 
a Haiiie:tf pa6oTe co 3AaTeBbiM TPMAu;aTb AeT Ha3a,J., B 1959 r., OH MHe He 
noaepMA. «IloKa)KMTe .•. » 5I noKa3ail eMy HaiiiJ pa6ory, rpa<!JMKM MaKCM
MJMOB, M TOr,J.a OH cnpoCMJl: «A Ha KaKOU MaiiiMHe Bbi cqMTaJlM?» 5J: OT
BeTHA: «Ha MaiiiMHe "YpaA">>. OH paccMeRAcR: «31'oro 'He MO)KeT 6hiTb! 
Ha 3To:tf MaiiiMHe TaKMe MaKCMMYMbi He yaMAMIIIb!>> IlpMUillOCb cKa3aTb 
eMy, qTo y Hac ony6AMKOBaHbl HayqHbie pa6oTbi B Nuovo Cim. M Nucl . 
Phys. • (eM. Bbiiiie), B HMX npMae,J.eHa ToqHaR aHaAMTMqecKaR ¢opMyAa 
6eTe-rai1TAepOBCKOro ceqeHMR C yqeTOM ¢opM¢aKTopOB HYKAOHOB, M3 
KOTopoi1: RBHO BM,J.HO, r,J.e HaXOA.HTCR 3TM MaKCMMJMbl M MR MX pacqeTa 
He HJ)KHbi MOiu;Hbie 3BM. Mbi AaAM pacqerqMu;aM MHTepaaAhi no yrAaM 
M 31_IeprMRM, r,J.e MCKaTb 3TM MaKCMMJMbi1 OHM npOIIIJlM 3TM MHTepBaJlbl 
C MaJlbiM IIIarOM no yrAaM M 3HeprMRM M noAyqMAM 3TM MaKCMMJMbi. 
IloCAe 3Toro EapAMH ,J.ail OAHY cchiAKY Ha Haiiiy pa6ory M 6oAbiiie o6 3TMX 
pe3oHaHcax HMr,J.e M HMKOr,J.a He roaopMA. 
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HaBepuoe, .a RBARIOCb e,<'I,11HCTBeHHbiM COTPYAH11KOM'Aa6opaTOp11l1, ua

)"'Hbie pe3JAbTaTbi KOToporo nepeoTKpbiBaA11Ch B uarnei1: )J(e Aa6opaTo

p11l1 'Iepe3 30 AeT noCAe 11X ony6A11KOB3H11R (:no CA)"'11AOCb ,<'I,B3)J(,<'I,bl - B 

pa60Tax <D. fapeeBa 11 A.IO. Eap,.1,11ua). 

IloCAe 33J.l\11Tbi KaHA11AaTcKoi1: ,.1,11ccepTaQ1111 11 nepexo,.1,a ua uayqnyiO 

pa60'1y B ceKTop H. H. EoroAI06oBa A. A. JlmynoB «np11coe,<'I,11H11A>> MeUR 

K BAa,<'1,11M11py AAeKceeB11'IY Mel.l\ep.aKoBy, 11 Mhi 3aHRA11Cb <f>a30BbiM aua

A1130M ;rN -pacceRH11R. 

VbBeCTHO, 'ITO ,<'l,eCRT11AeT11e 1950-1960 rr. B Te0p1111 3AeMeUTapHbiX 'I3-

CT11Q 6biAO 33nOAHeHO n011CK3M11 MeTO,<'J,OB paC'IeTOB RBAeH11H B C11AbHbiX 

B3a11MO,<'I,ei1:crB11RX. 'IaCT11Q. OcimBbi KBaHToBoi1: 3AeKTPOA11HaM11K11 6biAH 

3aAO)J(eHbi B KOHQe 1920-x rr~ A11paKoM, <DoKOM 11 pMOM Apyrnx yqeubiX. 

B 1940-50-x rr. B pa6oTax JIIB11Hrepa, Aai1coua, ToMouarn, <Dei1HMaua 

6biAa 060CHOBaHa 11 pa3B11Ta, peART11B11CTCK3R <f>opMJA11pOBKa COBpeMeH~ 
uoi1: K3A 11 pac'IeTHa.a TexH11Ka B paMKax Teop1111 B03MJJ.l\eH11i1: ( <f>ei1:u

MauoBCKJ:te ,<'1,11arpaMMbi). K CO)J(aAeH11IO, MeTO,ii;"Teop1111 B03MJI.l\eH11H B 

Te0p1111 C11AbHbiX B3311MO,<'J,eHCTB11H OK333ACR uenp11roi'J.HbiM 113-33 60Ab~ 

rnoro 3Ha'IeH11R KOHCT3HTbl CBR311 Me30HHOrO nOAR C HJKAOHHbiM. EbiAO 

npe,<'I,AO)J(eHO HeCKOAhKq TIO,<'J,XO,<'J,OB K OTI11C3H1110 B3311MO,<'J,eHCTB11R 7r-Me-

301IOB c nyKAonaM11 (Teop11.a EpiOKnepa 11 ,.1,p., Teop11.a ApeAAa 11 XeMA11, 

Teop11.a qy, Teop11.a Aai1:coua); AA.a npoQecca MHO)J(eCTBeuuoro po)J(,<'I,e

II11R 'I3CT11Q 6biA11 npe,<'I,AO)J(eHbl TepM0,<'1,11H3M11'IeCKaR MO,<'J,eAb <!JepMJ:t 11 

r11,.1,p0,.1,MH3M11'IeCK3R MO,<'J,eAb JlaH,.1,ay. 0,<'1,H3KO Ha1160Aee ycnelliHbiM11 

oKa3aA11Ch MeTOA TaMMa (1945 r,) .11 MeTOA AanKoBa (1950 r.), BTIOCAe,<'J,~ 
CTB1111 o6·he,<'I,11HeHHhie B MeTOA TaMMa-AanKoBa. 

B MeTO,<'J,e TaMMa-AaHKOBa BbiTI11CbiBaeTc.a 6ecKouequa.a c11creMa cB.a-

3aHHbiX ypaBHeH11H MR 3MTIA111)',<'1, a(p,k) BepomHOCT11 o6uapy)J(eH11R 

uyKAona c 11MTIJAbCOM p 11 O,<'J,noro Me3oua c 11MTIJAbCOM k. AMTIA111)'Aa 

a(p,k) 33TeM ,<'J,OTIOAHReTCR 3MTIA111)',<'1,3M11 C 60Ablli11M 'I11CAOM Me30HOB. 

Bo3H11KaeT 6ecKone'Iua.a c11creMa CBR3aHHbiX ypaBueu11i1, TO'IHoro perne

H11R KOTOpoi1: H3HT11 IIeAb3R. Ilo3TOMJ T3KJIO C11CTeMy ypaBHeH11H npo-

113BOAbHO o6pbiB310T Ha HeKOTOpOM 'I11CAe Me30HOB, C11CTeMa ypaBHeHJ:tH 

CT3HOB11TCR KOHe'IHOH 11 BO MHOr11X CA)"'3RX ,<'J,OnJCKaeT pernen11e (Bap11-

3HTbl Teop11i1: C11AbHbiX B3311MO,<'I,eHCTB11H paccMOTpeHbl B KH11re r. EeTe J1 

<D. fo<f>MaHa <<Me30Hbl 11 TIOAR» ). 0,<'1,H3KO 3TOT MeTO,<'J, He TIOA)"'J:IA pacnpo

crpaHCH11R. 

BcKope na cMeny BCeM 3T11M nOAXOAaM np11rneA MeTOA ,<'1,11cnepcJ:ton

HhiX COOTHOllieH11H. Crporoe ,<'J,OKa3aTeAbCTBO ,<'1,11CnepC110HHbiX COOTHOllie

ll11H Be paMKaX KB3HTOBOH Te0p1111 TIOAR ,<'I,AR pacceRH11R 7r-Me30HOB Ha 

nyKAonax na nyAeBoi1: yroA BnepBbie 6hiAO ,.1,auo H. H. EoroAI060BhiM'B 

1956 r. B ero ,<'I,OKAa,<'l,e Ha Me)J(,<'I,ynapO,<'I,HOM C'be3,<'1,e <f>11311KOB-TeopeT11KOB 

16 

B c113TAe (CiliA). Ilo3,<'1,Hee cyl.l\eCTBOBan11e ,.1,11cnepc11onuhiX cooTUorne-

1111H: 6hiAO AOKa3ano 11 MJI ,.1,pyr11x npoQeccoB B3aJ:tMO,<'I,ei1:CTB11R 3AeMen

TapHbiX 'I3CT11Q, B 'I3CTHOCT11, MR pacce.amm <f>oTOHOB Ha HJKAOHaX 

(A. A. JlmyuoB, Il. C. McaeB .. Nuovo Cim., [21 ]). MMenno 6Aaro,.1,ap.a 3TOi1: 

noCAe,<'I,HeH pa6oTe B03MO)J(H0 6biAO paCC'I11T3Tb BA11RH11e <f>opM<f>aKTO

pOBHJKAOHOB Ha npoQeCC TOpM03HOro 113/l)"'eH11R <f>oTOHOB B pacCeRH1111 

:3AeKTpOHOB.H3 npoTOHaX, 0 'IeM R'TOAbKO 'ITO n11C3A Bbillie. 

Ilepi'loA· c 1956 no 1975 r. 6hiA nep110,.1,0M noAHoro rocno,.1,crBa 6o

roAI060BCKOi1. TeopeT11'IeCKOH lliKOAbl B TeOp11l1 3AeMeHTapHbiX 'I3CT11Q. 

Pa6oTbi EoroAI06oBa 3Toro nep11o,.1,a B o6Aacr11 Teop1111 KBaHTOBhiX no

Aei1, ero noCAe,<'J,oBaTeAbHa.a aKC110MaT11'IecKa.a cxeMa nocrpoen11.a KBau

TOBOH TeOp1111 nOAR, ero ,<'J,OK333TeAbCTBO ,<'1,
0

11CnepC110HHbiX COOTHOIIIeH11H 

OK333A11 orpOMHOe BA11RH11e Ha pa3BJ1TJ1e M11pOBOH TeopeT11'IeCKOH <f>11-

311K111 np0113BeA11 rAy60K11H nOBOpOT B cropoHy np110p11TeTa crpor11X 

MaTeMaT11'IeCK11X MeTO,<'J,OB paC'IeTa <f>11311'IeCK11X npOQeCCOB, BbiBeA11 TeO

peT11'IeCKJIO <f>11311KJ 3AeMeHTapHbiX 'I3CT11l.l Ha HOBbiH ypoBeHb BbiCOKOH 

MaTeM3T11'IeCKOH KJAb'I)'pbi J1 crporocr11 TeopeT11'IeCKOrO MbllliAeH11R. 

· , A11cnepc110HHbie cooTHorneH11R B Te0p1111 C11AhHbiX B3a11MO,<'I,ei1:crB11i1: 

CBR3biB3IOT Bel.l\eCTBeHHJIO (peaAbHJIO) 'I3CTb 3MTIA111)',<'1,hl paccMaTp11Bae

MOrD npoQecca C MH11MOH 'I3CTbiO, KOTOpa.a MR paccemi11R Ha nyAeBOH 

JrDA (pacceRH11e Bnepe,.1,) Bbipa)J(3eTCR 'Iepe3 TIOAHOe Ce'IeU11e. M TIOCKOAb

KJ B OCHOBe.,<'J,l1CTiepc110HHbiX COOTHOllieH11H Ae)J(3T OCHOBOTIOAaraiOI1~11e 

np11HQ11nbl Te0p1111 TIOAR: AOK3AbHOCTb B3311MO,<'I,eHCTB11R, np11'I11HIIOCTb, 

CTieKTpaAbHOCTb 11 ,.1,p., TO 3KCnep11MeHT3AbH3R npOBep:Ka CAe,<'J,CTB11H 113 

ypaBIIeH11H, ·. TIOA)"'eHHbiX Ha OCHOBe ,<'1,11CnepC110HHbiX COOTIIOllieiJ11H, 

npe,.1,CT3BARAa 'Ipe3Bbi'I3HHJIO B3)J(HOCTb MR nocrpoeH11R KB3HTOBOH TeO

p1111 noA.a 11 AOKa3aTeAbCTBa cnpaBe,<'J,A11BOCT11 ee ocHOBHbiX nocryAaTOB. 

3Kcnep11MeHT3AbH3R npoBepKa ,.1,11CnepC110HHbiX COOTHOllieH11H ',<'J,AJJ 
;rN -,. NN -, ;rK ..:paccemi11.a J:t Apyrnx npoQeccoB noKa3aAa, 'ITO ou11 BepHbi 

BO BCei1: ,<'I,OC'I)'TIHOH B TO BpeMR o6AacT11 3Hepr11H 11.MR BCeX RBAeH11H, MR 
KOTOpbiX OHI16biA11.paCC'I11T3Hbi TeopeT11'IeCK11. 

· B 1958 r. C. MaH,<'J,eAhlliTaM npe,.1,AO)J(11A TaK. Ha3hiBaeMbie ABOHHbie 

A~c~epc110HHbie co6nmrneH11R, B KOTopbiX aHaA11T11'IeCK11e cBoi1crBa aM

TIA111)',<'1,bi C11AhHoro B3aHMO,<'J,eHCTB11R nocryA11pJIOTCR no ABYM nepeMeu

HhiM.-. no 3Hepr1111 11 nepe,.1,a'Ie 11,MTIJAbCa; (Hanp11Mep, <f>JHKQJ:IR fp11ua 

c ABJMR nJ:toH,HbiM11 11 ABYMR HJKAOHHhiM11 KOHtiaM11 on11CbmaeT TP11 npo

Qecca: 

. 1) npoQecc pacce.aH11R ;r + N-- ;r' + N', 

2) Kpocc11Hr-npoQecc pacce.au11.a 7r'+ N-+ 7r + N, 

· 3) aHHHrHAJIQ110HHbii1. uvouecc n ~±Jlr.-:N.,..-tr.£yTI 



nepeMeHHbie s = (pi + P2)
2 

I u = (pi + P3)
2 

I t = (pi + P4)
2 COOTBercrnyroT 

KBa,ll.paTaM nollHbiX 3HeprHil: B c. Q. M. MR npoQeccoB 1)-3) 11 Y40BileTBo-

pmoT cooTHOIIH~HHIO s + u + t = L;PT = L;mf). 
CooTHOIIIeHHJI MaH,ll.eilbiiiTaMa npe,ll.noAararoT cyiQecrnonaHHe aHa

lll1TJ1qecKHX cnoil:crn <PYHKQHH f(s,u,t) Ofl.HOnpeMeHHO no nepeMeHHbiM 
s, u, t 11 ,ll.onycKaiOT aHailHTJ1qecKoe npOfl.Oll)KeHHe yCiloBHH YJIHTapm>
CTH no nceM KaHallaM. ,4noii:Hbie npe,ll.cranlleHHJI MaH,ll.eilbiiiTaMa CBJI-
3biBaiOT KaHMbi pacceJIHHJI c. KaHailaMH aHHHrl111JIQl1l1. Co,ll.ep)KaHHe 
MeTO,ll.a ,li.BOHHbiX npe,li.CTaBlleHHH MaH,ll.eilbiiiTaMa ,ll.aHO B MOHOrpa<PHH 
,4.B. lliHpKona, B. B. Cepe6pRKOBa, B. A. MeiQepRKona «,4HcnepcHOHHbie 
Teop1111 CHilbHbiX B3aHMO,ll.eil:crnHil: np11 Hl13Kl1X 3HepmRx» (M.: HayKa, 
1967). 

CTpororo TeoperHqecKoro o6ocHoBaHHJI ABOHHbiX MaH,ll.eilbJIITaMon
cKHX npe,li.CTaBileHHH He cyiQecrnyeT, l1l1X onpaB,ll.aHHe MOfilO l1,li.Tl1 ill1IIlb 
no nYTH cpanHeHHJI c 3KcnepHMeHTailbHbiMl1 ,ll.aHHbiMH. TaK noJIBHilaCb 
pa6oTa B. A. MeiQepRKOBa l1 n. c. J1caena «Bill1JIHl1e mr-B3al1MO,ll.eil:crnl1JI 
Ha s- 11 p-BOilHbi nHoH-JIYKilOHHOro pacceJIHHJI>> [27]. nblilO fl.OKa3aHo, 
qTQ np11 onpe,ll.eileHHOM Bbi6ope KOHCTaHTbl 7rN -B3al1MO,ll.eHCTBl1JI 11. qJ1C~ 
ileHHOro 3HaqeJIJ1JI napQHMbHbiX ,ll.ill1H 7r7r-pacceJIHl1JI MO)KJIO nOil)"'l1Tb 
xopoiiiee corilacHe c 3KcnepHMeHTailbHbiMl1 ,ll.aHHbiMH. B Hl13K03HepreTH
qecKOM npH611J1)KeHJ1l1 BKila,ll. 7r7r-B3al1MO,ll.eHCTBl1JI aMl1Tl1BHO BXO,ll.l1T B 
S- l1 p-BOilHbl 1rN -pacceJIHHJI, BCile,li.CTBHe qero B03Hl1KaiOT crpor11e CHM-. 
MeTpl1qHbie COOTHOIIIeHHJI, HallaraeMbie Ha BKila,ll. 7r7r-B3al1MO,ll.eHcrBl1JI B 
s- 11 p -BOilHbi nN -pacceJIHHJI. AHailomqHbie cnoil:crna CHMMeTpHH cyiQE!
crnyroT l1 ,ll.ilJI BKlla,li.OB 7r7r-B3al1MO,ll.eHCTBl1JI B 'IrK -pacceJIHHe. 

,40Kila,ll. Ha 3TY TeMy 6blil C,ll.ellaH MHOH Ha KOH<PepeHQl1l1 no JIYKilOH
HOH crpYKrype n CiliA B HIOHe 1963 r. (CT3H<Pop,ll., 24-27 HIOHJI 1963 r.) 
[28]. Ilpe,ll.ce,ll.aTeAeM 3Toil: ceccHH 6LI11 faHc EeTe, KOTOpbiH co6crneHHO
pyqHo HaBeCHil MHe Ha IIIeiO MHKpo<PoH - 3TOT MOMeHT Tpy ,li.HO 3a6biTb, a 
n KOHQe ,ll.OKila,ll.a BbiCKaJail necbMa. O,ll.o6pHTeilbHble Cilona n a4pec CO,ll.ep
)KaHHJI ,ll.OKila,ll.a. filaBHbiM a'nnoHeHrOM, y MeHJI OKa3ailCJI aHrilHHCKHH Te
opeTHK faMHilbTOH, TaK)Ke paccMaTpHnaBIIIHH 3TH cooTHorneHHJI, HO era 
pe3yllLTaTLI'co,ll.ep)KallH HeToqHocrH, Ha KOTopLie 6Lillo yKa3aHo n HaiiieM 
jl,oKlla,ll.e. 'Era nonbiTKa 3aiQl1Tl1Tb CBOH pe3YilbTclTbl 6billa Hey4aqHoil:, 
,ll.l1CKYCCJ1JI C faMHilbTOHOM 3anepiiiHilaCb B nOilb3Y 'TeopeTHKOB ,4y6HLI, 
l1 900 yqaCTHHKOB KOH<PepeHQl1l1 Harpa,ll.HilH Haiii ,ii,OKlla,ll. ropJiqJ1Ml1 

1 
allllO,ll.HCMeHTaMH. 3-ro 6biil 0411H 113 HeMm)mx nepnbiX Bbie3,li.OB coBeT
CKHX TeopeTHKOB 113 ,4y6Hbi 3a py6e)K ( OT OJ15IJ1 6biill1 ,4. 11. nilOXHHQeB, 
B. C. EapaiiieHKOB 11 R). Bbie34 6biil ycneiiiHbiM, 11 TaKoe He 3a6LmaerCJI! 

Ho BOT KaK crpaHHO CKilafl.biBaeTcJI HcropHR HayKH. OT CilaBHbiX fJ.OCTH
)KeHHii ,ll.l1CnepcHOHIQf1Hbl TeX ileT ,ll.O HaiiiHX ,ll.HeH COXpaHl1ill1Cb ill1IIlb 

. ~,; I; ; ' ' 
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ynoMHHaHHe o crporoM ,ll.OKa3aTellbcrBe H. H. Eoro11ro6ona C)'IQecrnona
HHJI-Ni:cnepcHoHHbiX COOTHOmeHHH l1,ll.l1CnepcHOHHbie npaBHlla cyMM fe~ 
pacl1MOBa-,4peilila-XepHa. ml1 npaBHila cyMM CBJI3biBaiOT aHOMailbHbie 
MarHHTHbie MoMeHTbi qacrHQ c HHTerpailaMH aT ceqeHHJI pacceJIHHJI no
i1RpH3onaHHbiX <PoTOHOB ·Ha qacrHQax c npoH3BOilbHbiM cn:HHOM. IIIecrb 

. ileT TOMyHa3f!,ll., B HIOHe 2004 r., nCIIIA 6blll npone,ll.eH 3-il: Me)K,ll.yHapo,li.
HbiH Cl1Mn03MYM1 nOCBJIIQeHHbiH 3Tl1M npanl1ilaM cyMM l1 l1X ,ll.ailbHeii:
IIleMy ripHM~HeHHIO 11 pa3Bl1Tl1IO. Ho o6 3TOM il)"'IIIe MO)KeT paccKa3aTb 
Cepro EopHconHq fepacHMOB. OcrallbHbie,pa6oTbi no ,ll.HcnepcHoHHbiM 

coornoiiieHHJIM TMXO YIIIilH n «apxHB>> Hcrop1111 HaYKH· 

B fJ.BOHHbiX ,li.HCnepCHOHHbiX COOTHOIIIeHHJIX MHl1Mbie qaCTH aMnill1TY4 

pacceJIHHJI onpefl.eAJIIOTCJI 113 YCilOBHJI YJIHTapHOCTH MR MaTpHQbi pac
ceJIHHJI, o~ero, HanpHMep, n npoQecc nN -pacceJIHHJI 6y4YT ,ll.anaTb BKlla
fJ.bi TaKHe npoQeccbi, KaK 7r7r -- 1r1rN, 7r7r-- 7r7r, 7r7r-- 4n, 7r7r-- KK 11 T. ,ll.. 

" B pe3yi1LTaTe -B03HHKaeT H,ll.eoAorHJI n3aHMHoil: cnJI3l1 Bcex MbiCilMMbiX 
npoQeCCOB B3al1MO,ll.eHcrBl1JI 3ileMeHTapHb1X qacrHQ, H,ll.eJI «3aiiiJIYpOBKl1>> 
npoQeccon, H,ll.eJI «6YTCTpana>>. CYTb ee cocroHT n TOM, qTo n ocHone Ma
TepHH H'eT KaKHX-TO <PYHfl.aMeHTMbHbiX COCTaBilJIIOIQHX (THna KBapKOB, 
KaK n Hame npeM.ii), a nee qacrHQbi panHonpanHbi 11 cocroJIT 4pyr 113 4pyra 
(«fJ.eMoKpaTHJI>> n <PH3HKe 3ileMeHTapHbiX qacrHQ). B Kaqecrne MaTeMaTH
qecKoro annapaTa, a,ll.eKBaTHoro 114ee' «3aiiieyponKH>>, 6biil npe,ll.ilO)KeH 
MeT04 ,ll.BOHHbiX npe,ll.cranileHHH MaH,ll.eilbiiiTaMa. YpanHeHHJI MR nap~ 
QHailbHbiX aMnilHTYfl. peiiiailHCb c noMOIQbiO N/D-MeTOfl.a. BMecre Hfl.eJI 
«3aiiiJIYPOBKl1>> l1 MaTeMaTJ1qecKJ1H MeTO,ll. peiiieHHJI ypanHeHHH 6blill1 
m13naHbi 6YTcrpan-M:eT040M. Moe yn11eqeH11e 6YTcrpan-MeTofl.OM 6LillO 
HeAOilrHM (1965.:...1967 rr.). Ul1IIIKOM CKopo crailO oqeBH,li.HbiM,qTo npe
TeHJl1l1 6YTcrpan-MeTO,ll.a Ha <Pl1110CO<Pl110 BCe06IQeH ,ll.l1HaMl1qecKOH Cl1-
creMbi ypanHeHl1H, onl1CbiBaiOIQeil: necb <Pl13J1qeCKl1H M11p 3ileMeHrapHbiX 
qacrl1Q, oKa3aill1Cb qpe3MepHbiMl1, a peiiieHl1JI 6YTcrpan-ypanHeHl1H He 
l1Hnap11aHTHbi OTHOCl1TeilbHO o6paiQeHl1JI npeMeHl1. NID-MeTO,ll. l1Meil 11 
fl.pyme He,li.OCTaTKl1,"KOTOpbie 6blill1 npoaHaill1311pOBaHbl MHOIO BO BpeMJI 
MOero npe6biBaHJ1JI B HayqHOH KOMaH,ll.11pOBKe B Tp11ecre (1965 r.) B pa6o
Te «Diffirulties of N/D-approach in Bootstrap>> [29]. 

,, . ·' t 

_, B'3Tl1 )Ke rDfJ.bi (1964-1974 rr.) n TeqeHHe ,ll.eCJITl1ileTl1JI JI Bblcrynail c 
ileKQl1JIMl1 n Kaqecrne npo<Peccopa Ha IIIKOilaX MOilO,ll.biX yqeHbiX, npono
fl.l1MbiXB CCCP (,4y6Ha, KpbiM, foMeAb (Ee11opycc11R)), a ~aK)Ke n Me)K,ll.y
Hap9fl.HbiX IIIKOilax OJ15IJ1-IJ;EPH: n IOroCilaBl1l1, fepQer-HoBH, 1966 r. 
(ileKQHH l13,ll.aHbi- Ha a~rimH:c~oM JI3biKe n KHHre «Methods in Subnuclear 
Physics>>),Ilollb~e (Kpa~on, 1967 r~), EoArapHH(BapHa, 1968 r.), npHHH
MM yqacr11e B, opraHW3aQHl1 pa6oq11x coBeiQaHHH 11 KoH<PepeHQHH, Bbi-
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oynall C nayqnhiM11 ,<'J,OKJla,tJ,aM11 - KaK rOBOp11TC.H, Bell nayqny10 )1(113nh 
p.HAOBoro coBeTcKoro yqeuoro, coTpyAn11Ka OJ151J1. 

C 1969 r. 06ne,tJ,11nennhiH 11HCT111)"T .HAepnbiX 11CCJle,tJ,OBan11H naqall 113-
/l,aBaTb c6opn11K nayqnhiX 0630pOB TIO,<'J, na3Ban11eM «f1po6lleMbl <!J11311K11 
3lleMeHTapnbiX qaCT11Q 11 aTOMnOro .HApa», Qellb KOToporo - 0606IQen11e 
IIa1160llee B<i)l(nhiX na)"'HhiX TeopeT11qeCK11X 11 3KCnep11MenTallbnhiX pe~ 

3JllhTaTOB 11CCJle,tJ,OBaH11H B o6llaCT11 <!J11311K11 3lleMenTapHbiX qacr11Q ~ 
<!J11311K11 aTOMHOro .H,tJ,pa TIJTeM C11CTeMaT11qeCKOH ny6ll11Ka,Q1111 063op(m 

IIO aKryallbnhiM npo6lleMaM, nan11cannhiX na BbiCOKOM nayqnoM ypoBne. 

B cocraB pe4KOllller1111 c6opn11Ka Borllim: H. H. Eorolli06oB (rllaBHhiH 

pe,tJ,aKTop), A. J1. EllOX11nQeB, A.M. Eall,tJ,11H, . B. I1. A)l(ellenoB, B. r. Ka~ 
,<'J,biiiieBCK11H, M. r. MeiQep.HKOB, Hryen Ban Xhey (3aM. rll. pe,tJ,aKTopa), 
r. H. <l>llepoB, J1. M. <I>panK, X. Xp11CTOB, A. XphlnKeB11q, IIJ,. IJ;11QeHKa 11 

p.HA 4pyr11x 113BecrnhiX yqenhiX 113 crpan-yqacrn11Q OJ15IJ1. 5I 6bill na3na
qen oTBeTcrBennhiM ceKpeTapeM peAKOllller1111. qepe3 TP11 ro,tJ,a c6opn11K 

6blll npeo6pa30Ban B )l(ypnall C Ua3Ban11eM <<<l>113HKa 3lleMenTapnbiX qa-~ 
CT11Q 11 aTOMnoro .H,tJ,pa>>, UJMepaQ11.H TOMOB KOTOporo npO,tJ,Oll)l(alla HyMe-, 
paQ1110 TO MOB c6opH11Ka. C TeX nop, B Teqen11e 40, lleT ,<'1,0 cerO,tJ,n.HIIInero 
/I,U.H, .H 11Cll0llH.HIO 06.H3annOCT11 OTBeTCTBennoro CeKpeTap.H )l(ypnalla.. . 

B naqalle 1970-x rr. BH11Man11e M11poBoH <P11311qecKOH o6IQecrBennocr11 

up11BlleKJ111 npoQeCchi coy4apen11.H 3lleKTponoB c no311TpouaM11 c po)I(,<'J,e
H11eM C11llbUOB3a11MO,<'J,CHCTBJIOIQ11X qacr11Q: 

~+C~~+C+~+~-~+~+~ 

r,tJ,e y* - B11pTJallhnhiH y-KBanT, a X - UCKOTOpoe np0113BOllbUOe Koueq7 
HOC COCTO.HU11e, ,tJ,OllJCT11MOe 3aKonaM11 coxpauen11.H. f1p11 onpe,tJ,ellennhiX 

K11UCMaT11qeCK11X JC110B11.HX B11pTJallbnhie y* -KBaUTbl np116ll11)1(enno pac-. 

CMaTp11BaiOTC.H KaK peallbUbiC <!JOTOnhi, a TOr,tJ,a npoQeCC 

e+ +e--X 

MO)I(CT paCCMaTp11BaTbC.H KaK npoQeCC B3a11MO,<'J,CHCTB11.H CBeTa CO CBeTOM::. 

r*+ r*-X. 

3Ta TeMaT11Ka 6hilla 11n11Q1111poBana 3anycKoM p.HAa ycKop11TeAeH Bcrpeq-. 

HhiX e± + e- -nyqKoB: B HoBoc11611pcKe, <I>pacKaT11, Opc3, SPEAR 11 DESY 
(1969-1973 rr.). 

Bo3H11Kall11 3Kcnep11MenTallhUhie B03MO)I(nocr11. 113yqen11.H npoQeccoB 

rr - TCTC '·. rr - KK I B03MO)I(UOCT11 npoBepK11 llOKallbnOCT11 B3a11MO,tJ,eH- \ 
CTB11.H rlliOOIIOB C KBapKaM11, B03M0)1(H0CT11 ll011CKa UOBhiX qacr11q- T.H-. 

)l(eJlhiX llenTouoB 11 T. A· CoBMecrno c B. J1. XliecKOBhiM MUOIO 6billO Bhi
nollneuo 6ollee 10 pa6oT na 3T11 TeMM. Pe3JIIhTaThi 3T11X 11CCJle,tJ,oBan11H 
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no3Auee 6hiii11 cjMM11pOBanhi MUOIO B 063ope <<YY-B3a11MO,<'J,CHCTB11e>> 

(3qA5J, [30]). . . . . . . 

B anpelle 1974 r. B OJ15IJ1 6hill o6pa3oBan nayquo-Texn11qecK11H oT

,tJ,ell (HTO). B cooTBeTCTB1111 c T11ll0BbiM ll0llO)I(eU11eM HTO 6blll OT,tJ,e

llOM, np113BaUUhiM pernaTh 3a4aq11 llOBbiiiieH11.H 3<!J<!J,eKT11BUOCT11 uayquo-
11cCJ1e,tJ,OBaTeJlhCKOH pa6oThi, Me)I(,<'J,yuapo,q.noro coTpyAn11qecrBa, Bceii 

uayqno-oprau113aQ11onuoii ,tJ,e.HTeAhnocr11 J1ncr111)"Ta. Mne 6hillo npeA
llO)I(euo B03rllaB11Th pa6ory HTO. OT 3Toro npe,<'J,Ao)l(eH11.H .H ue MOr OTKa-
3aThOi noToMy qTo ono 6hillO C,tJ,eAano Eorolli060BhiM. 16 anpeA.H 1974 r. 

(3S ll~·ua3~A)".H. ~hill na3naqen uaqaJihH11KOM HTO. 5I npomll H11Ko11a.H 
H 11KollaeB11qa, qTo6hi on coxpau11ll 3a Mnoii B03MO)I(nocrL Becri1 nayquy10 
pa6o1y'BKa<leciBe p.HAOBoro TeopeT11Ka AT<I>. On, Koneqno, ,tJ,all corllaC11e 
ua :3To, 3a Mnoii coxpau11.h.acL pa6oqaJI KOMnan1 B AT<I> ~ fa )l(e, B KOTO

poii .H pa6ora'A c 1959 r. 11 pa6oTaiO ceiiqac, HO .HC TPYAOM npe,tJ,craBII.HII 
ce6e, KaK 6yAy coBMeiQaTh uayqH:o~aAM11n11crpaT11BHJIO pa6ory B AOll)I(
H:ocm ilaqallhH11Ka HTO, pa6ory oTBeTcrBeuuoro ceKpeTap.H )l(ypnalla 

3qA5J 11 uanp.H)I(eH:nyiO c11cre:MaT11qecKy10 uayqHJIO pa6ory TeopeT11Ka, 

cooTBeTCTBJIOIQYIO ,tJ,Oll)I(UOCT11 crapmero uayqnoro coTpyAU11Ka. 

B cocraBeHTO pa6oTall11 )KeuiQMHhi: H. A. EoKJlaroBa, A. K l1BanoBa, 

A.B. I1onoBa, r:A. I1ecroBa, c ycnexoM BbinOllH.HBIII11e. CB011 3a,tJ,aq11. 
H.' A. EoKJlarona 11 A. K. J1BaHOBa AO ,CI1X nop . pa6oTaiOT B Hayqno

opramt3aQ110UHOM oT,tJ,elle, 3ctU11Ma.Hch no,tJ,o6ubiM11 )l(e npo611eMaM11. 

'no u~yi<e .H COTpyAU11qall c B. B. Eellor(ypoBbiM (cero4u.H ou COBeTH11K 

peKTopaMfY), s: r. MallbiiiiK11UbiM (on BCKope yrneA 113 HTO M 113 OJ15IJ1 
B ApyryiO opraU113aQ1110) 11 c. r. KoBallenKO (pa6oTaeT cerO,tJ,HH B q11im): 

· · B · 3T11 )l(e i'OAhi A· B: III11pKoB 'np11BlleK MeHH K <<c11611pCK11M ,tJ,ellaM>>, 

B pe3JllhTaTe Mhi npoBeA11 ABa Me)I(AynapoAnhiX coBeiQaH11.H no 11CCIIe
Am3an11IOB3a11:MoA,eiicrB11R DlleMeHTapnhiX qacr11Q np11 n113K11X 3uepm
HX (l1pKy'TcK, 16 11IOIIH - 4 aBrycra 1974 r. 11 HoBoc11611pcK, 10-12 M:apTa 

1976 r.) -.B o6o11x MHe 6bii!a oTBe,tJ,ena.pollh o,tJ,noro 113 BeAyiQ11X oprau11-

3aTopoB 3T11X i<cm<!JepenQ11H. 

06a coseiQan11.H, necoMneuuo~ no,tJ,HHII11 ypoBenh TeopeT11qecK11X 11C
CJle,tJ,oBaU11H B HoBoc11611pcKe ·11 J1 pKJTCKe, co,tJ,eiicrBoBaA11 yKpenlleH11Io 

nayqHhiX CBH3eii C11611p11 c Ay6noii, MocKBoH 11 ApymM11 nayquhiM11 rien
TpaM11 M11pa. 

· B naqalle 1979 r. H o6paT11llCH K H. H. Eorolli06oBy c npocb6oii ocBo-
. 60A11Th MenH OT AOll)I(HOCT11 uaqallLU11Ka HTO 11 nepeBeCT11 cnoBa B :AT<I> 

na AOII)I(HOCTb crapmero uayquoro COTPYAH11Ka. 0,tJ,naKO H. H. nepeBeJl 
MenH Ha. ,<'J,OII)I(HOcrh uaqallbH11Ka BUOBb C03,tJ,aBaeMOro TeopeT11qeCKOrO 
CeKTopa B A5JIJ (npHKa3 no 0J15IJ1N!! 304 OT 31.01.1979 r.), B 3ai'l,aqy KO

Toporo BXO,<'J,1111a TIO,tJ,rOTOBKa <!J11311qecKOH HfJOrpaMMbl 11CCJle,tJ,OBaii11H Ua 
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BHOBh co3,il,anaeMOM Hei1TpHHHOM AeTeKTope OM5IM-M<I>B3. ,4HpeKTop 
Aa6opaTopHH JIAepubiX npo6.1leM B. rr . .4)Ke.llenon B YCIIOBHRX )Kecroqaif
mero Ae<J.>HL\HTa rnTaTHhiX eAHHHL\ nce-TaKH BhiAe.lll111 MR ceKTopa qe
Thrpe IIITaTHhiX eAHHHL\hi, ua KOTOphre 6biilH 3aqHC.IleHbi B. A. EeAHJIKOB 
(HhiHe - 3aM. AHpeKTopa A51I1), c. r. KonalleHKO (n TeqeHHe PRAa no
Cile,I\HHX .lleT Be,l\eT npeno,l\aBaTellbCKYIO pa6ory B ql111H), 10. rr. MnaHOB 
11 A. A. OcHnon. CoTPYAHHKaMH ceKTopa 6hrllo ony61lHKonaHo OKOil·a 
20 Hayquhlx pa6oT no TeMaTHKe HCC.IleAoBaHHi1 Hei1TpHHHoro AeTeKTopa. 
I1oApo6HO HCC.Ile,I\OBaHO rlly6oKOHeynpyroe B3aHMO,I\ei1mJiel1eiiTOHOB Ha 
HYKilOHax 11 ~Apax (197&--1986 IT.). Hai1AeHhi KnapKOBhre 11 rlliOOHHhie pac~ 
npeAe.lleHHJI n HYKilOHax. I1oKa3aHo, qTo KBaHTono-xpoMOAHHaMHqecKaJI 
nocroJIHHaJI A He Malia (- 300--400 M3B) n npoQeccax r11y6oKoHeynpyroro 
pacceJIHHJI JieiiTOHOB H:a HYKilOHax. I1pan4a, 'ieopeTHKH MT311> ·HacraHna~ 
1111, qTo 3HaqeHHe A AO.Il)KHO 6hiTb MallhiM -100 M3B. 0,1\HaKo 3KcnepH
MeHTa.llbHhre AaHHhre ncKope IIOATnepAHilH Harne 3HaqeHire ne.llHqJ1Hhi A. 
HaMH 6hrllo noKa3aHo, qTo TBHCTOBhre nonpanKH 3HaKonepeMeHHhre. Bee 
narn11 pe3yllhTaTbr 6biilH nepnhiMH n MHponoi111wreparype 11 6biilH IIOk 

Tnep)KAeHhi 3KCnepHMeHTallbHO. 

IJ;HK.Il pa6oT «KBaHTOBaJI XpOMO,I\HHaMHKa l1 napTOHHhie npe,I\CTaB.Ile
HHJI no B3aHMOAei1crnHJIXIlenToHon 11 HYKIIOHOB» (anTopbr B. A. EeAHJIKon, 
vf c. 3.1la~en, 10. rr. MnaHOB, rr. c. Mcaen l1 c.r. KonalleHKO) 6biil YAOCTO
eH n 1984 r~ nepnoi1 npeMHH OM51M Ha KOHKypce TeopeTHqecKH~ pa6oT. 

B 1981 r. MHOIO conMeCTHO c M. C. 3.1laTeBhiM 6br.lla BhiiiOilHeHa pa6o
Ta, B KOTOpoif Mbl yrnep~allH, qTQ eC.IlH y HeifTpHHO eCTb Macca l1 Hei1T7 
pHHO - cra6H.IlbHaJI qaCTHQa, TO y Hee 4o.ll)KeH cylL\eCTBOBaTb 31leKTpH
qecKHM 3apRA, KaKHM 6bi MallbiM OH HH 6hiil (HOCHTe.lleM 3apRAa MO)KeT 
6biTh Macca). 113 pa6oThi BhiTeKall pRA HmepecHhrx 3KcnepHMeHTallhHhiX 
Cllef\CTBHi1, OAHaKo E. M. I1oHTeKopno no3pa)Kall npoTHB ee ny61lHKaQHH 
B BH,I\e )KypHallbHO:if CTaTbH, HO OHa 6biila BCe-TaKH ony61lHKOBaHa B BH,I\e 
coo6IL\eHHJI OM51M [31]. • " 

B 1984 r. Bhlllllla 113 neqaTH MOJI MOHorpa<J.>HR «KBaHTOBaJI 31leKTpOAH
HaMHKa n o6.11acrH BhiCOKHX 3HeprHi1», nepe~eAeHHaJI n CiliA Ha aHrllHi1-
cKHi1 Jl3hiK B 1989 f. (I13-3a 3TO:i1 KHJ1fl1 JI OTKa3a.llCJI OT HayqHo:if KOMaH,I\11-
ponKH n MHAHIO, o qeM JI nHca.ll Bhrrne). · 

B noC.IleAYIDIL\He rDAhi (1985-1989 rr.) JI npOAO.Il)Ka.ll 3aHHMaTbCJI 
.. npo6.1leMaMH Hei1~HHHoi1 <J.>H3HKH 11 BMecre .c rrpo<J.>. B. A. IJ;apenhiM 
I i (ll>J1AH) - K CO)KalleHHIO, He,l\aBHO CKQHqanlllHMCJI - nO,I\fOTOBHil 60.Ilh

lllYIO o63opHJIO craThiO «Hei1TpHHHaJI q>H3HKa Ha YHK», KOTopaR 6brlla 
ony61lHKonaHa n 4nyx HOMepax :>KypHa..ia ~~ [32, 33]. ITo o6r.eMy 
(200 c.) 11 co4ep)KaHHIO 3TH Ana o63opa ecrr, He qTo HHoe, KaK MOHorpa
<J.>HJI no Hei1TpHHHoi1 <J.>H3HKe. ITo CllonaM rrpo<J.>. MropR AlleKceenHqa 
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Can11ua (Ail>q), 3TH ABe o63opnhre craTLH cra.1111 nacrOJIIL\ei13HL\HK.IlO
neAHei1, HaCTOilhHOM KHHfOM A.llJI 3KCnepHMeHTaTOpon, 3aHHMaiOIL\l1XCJI 

<J.>I13HKOM }Ieif~HHO. 

B 1989 r. MHe HCnOilHHilOCb 65 .lleT, l1 JI, no IIOilO:>KeHHIO, AO.Il)KeH 6hiil 
. ocranHTb AOil%HOCTh Haqa.llbHHKa ceKTopa. EcrecrneHHO, MHe 3aXOTe.llOCb 
nepnyThCR n poAHYID Aa6opaTopHIO TeoperHqecKoi1 <J.>H3HKH. ,4HpeKTop 
.lla6opaTOpHH B. r. Ka,l\hillleBCKHM l1_HayqHo:.TeXHJ1qecKHi1 caner AT«l> He 
oTKa3allH MHe n 3TOi1 rrpoch6e, 11 JI CHona cra.11 ee COTPYAHHKOM. 

·· B 1992 r. HhiO-MopKcKaJI aKaAeMHJI HayK OTMeqa.11a 175-AerHe co AHR 

cnoero OCHOBaHHJI, l1 A.llJI MeHJI 6bill0 IIOIIHOM, HO npHRTHOM, HeO)KH
,1\aHHOCThiO nepnhiM 113 cOTPYAHHKOB OM5IM no.11yqHTh AHIIIlOM o rrpH
cnoeHm1: MHe 3BaHHJI aKa,l\eMHKa HbiO~MopKcKoi1 aKa,l\eMHH HayK (active 

rru;mber of Academy). 

_ HaKoii.IleHHhre 3HaHHJI 11 onhiT HayqHo-HcC.Ile,l\onaTe.llhCKoi1 pa6oThr, 
nOCTOJIHHhiM KpHTHqecKHM aHa.lll13 C06hiTHM MHpOBOM HayqHOM :>Kl13Hl1, 
pa6oTa Ha,l\; MOHorpa<J.>Heif «KnaHTOBaJI 31leK~O,I\HHaMHKa B 06.11aCTH 
BbiCOKHX 3Hepmi1», _rry6.11HKaQHJI 60.Ilbllll1X no CO,I\ep:>KaHHIO l1 06'beMy 
o63op_on no rrpo6AeMaM KBaHTOBOM 3.1leKTpOAHHaMHKJ1 l1 HeifTpHHHOM 
<J.>I13l1Kl1 Bbi3Ba.lll1 :>Ke.llaHHe HaiiHCaTh KHHry, B KOTOpOif OTpa)Ka.llaCb. 6hi 
L\e.llh mi~Horo noHcKa n <J.>H3HKe 3.1leMeHTapHbiX qacrHQ, 3HeprHJI no
HcKa, ryMaHHOCTb HayqHhiX HCC.Ile,I\OBaH.Hif, Hanpan.lleHHbiX KaK Ha HH
TellAeKryallLHOe o6oralL\eHHe, TaK H Ha ,1\0CTH:>KeHHe L\l1Bl11ll130BaHHOfO 
o6pa3a )KJ13Hl1 ncero qe.lloneqecrna. TaK rionnl1.1laCb HayqHo-nonyll>ipHaJI 
KHHra,nnpoqeM, 6oAee rroxo:>KaJI Ha yqe6HHK no <J.>H3HKe 31leMeHTapHhrx 
qacr:riQ, noA na3n<:mHeM «06hiKHoneHHhie, crpaHHbie, oqaponaHHhle, npe
KpacHbu! ... ;,, ua IIanH~aHHeKoTopoi1 yrn.11o or<o11o Tpex AeT. 0Ha 6hrlla 113~ 
4aiia «3HeproaTOMH3AaTOM>> n 1995 r. [3]. 

B 1994 r. n OM51M OTMeqallOCh 85-AeTHe co AHJI po~eHHJI H. H, Eo
rolli06o8a. )l(ypHall 3qA5J OTMeTHil 3ty ,1\aty cneQHallbHhiM BhiiiYCKOM 
(nhm.1,,T. 25). 51.nocnJITHil HHKOilaiO HHKOilaenHqy o63op n 3TOM nhmy~ 
CKeno4 Ha3BaHHeM «MeTOA ,1\HCIIepCHOHHhiX COOTHOllleHHM>>. (34]. 

, I ; • 

B 1996 r. H3,il,aTe.llhCKHi1 OTAell OM5IM noAroTonl111 K neqaTH 11 nhmy
CTHil· KHHry AlleKcea HHKO.IlaenHqa Eoro11I06ona (6paTa HHKO.IlaJI HHKO
IlaenHqa) no,I\Ha3naHHeM «H. H. Eoro.lli06on. )l(J13Hh. Tnopqecrno>>. 51.3a
~aTl1.11 3HaqHTe.llhHYIO AOIIIO npeMeHH Ha uayqHoe peAaKTHponaHHe 3TOM 
KHHm (nMecrec rr. H. Eorol1I060BbiM) [8]. 

B_ TeqeHHe 1995-:-1997 IT. a no nopyqenHIO AHpeKTopa AT«l> aKaAeMH
Ka ,4. B. lliHpKona 3aHHMa.llCJI c03f\aHHeM MeMopHallbHoro Ka6HHera 
H. H. EoroAI06ona n A Til>. TaK npoXOAHilH MOM fOAhi nepeA ncrynlleHHeM 
n AeCJITJ1IlerHe 1999-:-2009 IT. 
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K 75 ro,JJ.aM yqeHbii1: HaKaiillMnaer orpoMHbiM onbiT nayqHo-MCCAe,JJ.o-· 
naTellbcKoi1: pa6oTbi. Ha npon.DKeHMM ,JJ.ecnTMJleTMM ero ,JJ.enTellbHOCTb 
npoxo,JJ.MT qepe3 CMeH)' Ha)"!HbiX rMnoTe3, nbipa6aTbiBaeTcn co6CTBeHHOe 
nayqnoe M HayqHo-¢Mlloco¢cKoe MMpono33peHMe, OH craHonMTcn cnM,JJ.e
TelleM MHOfMX Ha)"'HO-McrOpMqecKMX, nOJlMTMqecKMX, COQMaJlbHO-KYllb
TJpHbiX C06b1TMM n crpaHe M n MMpe, OH craHonwrcn CnM,JJ.eTeJJ.eM pe,JJ.KMX 
McropMqecKMX ¢aKTon. K ero naMnTM o6pa~aiOTCn 3a coneTaMM, KOM~ 
MeHTapM51MM, nocnOMMHaHM51MM. 3'J'M fO,JJ.bl yqeHOro OTMeqeHbl Ha)"'HO

McTOpMqeCKMMM, HayqHo-¢MAoco¢cKMMM, HayqHo-o6IQecrneHHbiMM ny-
6AMKaQMRMM, ro,JJ.aMM ero aKTMnHoro yqacrMn n pa3J1MqHoro po,JJ.a KoH¢e
peHQMnx, coneiQaHMnx, 3ace,JJ.aHMnx, ro6M11enx .. 

TaKMM 6billO M Moe ,JJ.ecnTMJleTMe ~ 1999~2009 rr. ,4MMTpMi1: BacMllbe

nMq lllMpKon n cn513M c MOMM 85-JleTMeM <<no,JJ.apMll>> MHe 3cce 11aypeaTa 
Ho6e11enci<oi1: npeMMM ITeTpa .ileoHM,JJ.OnMqa KanMQbi, KOTopoe, eCAM M He 
no nceM, TO n 3HaqMTeJlbHOM creneHM, nepHO OTpa:>KaeT MOJO :>KM3Hb noCAe 
75-JleTHero no3pacra. ITeTp .ileoHM,JJ.OnMq nMcall: 

«KaK npanMAO, cnoi1: no3pacr no Mepe TeqeHMn AeT AIOAM nocnpMHM~ 
MaiOT nee c 6ollbiiiei1: neqaJlbiO. Ho n ero no3pacraHMM ecrb 6ollbiiiMe np.e.: 

MMyiQecrna, cnoco6crnyiDIQMe npMo6peTeHMIO meop'lecKoil JlMqHocrbro 

ucmuHHozo cqacrb51 M ycrioKoeHM5I; Heo6xo,JJ.MMO TOllbKO 3HaTb M noMHMTb; 
qTo pa3nMTMe qeJloneKa npoxo,JJ.MT no cra,JJ.MnM: 

ITepna51 - ,JJ.o 25-30 AeT - 3To %UBomHoe cocro51HMe. qe11oneK AYMaeT, 
r11anHbiM o6pa3oM, o cnoMx crpacrnx M npaKTMqecKM HU'leio He co3,JJ.aer. 

BTopa51 :.:.. ,JJ.o 55 11eT - cMeUtaHHoe cocronHMe,· M6o npMXO,JJ.MTcn AJMaTb 
To o6 y,JJ.onlleTnopeHMM cnoMx :>KellaHMM, TOo nolle3Hoi1: ,JJ.enTellbHOcrM. ' 

TpeTbn -:- ,JJ.O 80 11er - no-nacroniQeMy qeJloneqecKoe cocro51HMe, Kor~ 
,JJ.a n Ayiiie He 6yiiiyioT crpacrM M ycnenaeiiib MHOro M nllO,JJ.OTBopHo pa6o
TaTb, qTo6bi 'lmo-mo ocranMTb noCAe ce6n. 

HaKoHeQ, ro,JJ.bi, qTo MAYT 3a 80-JleTMeM, - 3TO nepMo,JJ. 6o%ecmBeHHozo 
cocrommn. qeAoneK npenpaiQaeTcn n UKoHy, Mo:>KeT HMqero Iie ,JJ.eJJ.aTb, no 
na nero M0115.ITC51, ero 6epery-r, ero noqMTaiOT M nee eMy npoiQaiOT>>. · 

5I ycMaTpMnaiO 6ollbiiioe cxo,JJ.crno pa3MbiiiiJleHMi1: ITeTpa .ileoHM,JJ.OnMqa 
0 CMeHe no3paCTHbiX cra,JJ.MM qeJloneKa C MOMMH cra,JJ.M51MM. Ho ecrb M OT
J1MqM51 n :>KM3HeHHbiX cra,JJ.M51X neAMKoro yqeHoro aKa,JJ.eMMKa KanMQbi H 

yqenoro npo¢eccopa, xoTn M 3aCAy:>KeHHoro ,JJ.enTeJJ.n HayKM PoccMi1:cKoi1: 
<l>e,JJ.epaQMM, ITeTpa CTenaHonMqa 11caena. f11anHoe - n creneHM noqMTa-

~- HM51 UKOHbl - OHM, 3TM MKOHbl M COOTBeTCTBYIOIQMe noqMTaHM51, pa3Hbie, 
uponopQMOHallbHbie pa3MepaM MKOHbi. ollOK ¢oTorpa¢Mi1: J1Jlll10crpMpy
eT MOIO TperoiO M qeTnepryiO cra,JJ.MM pa3nMTM51 qeJJ.oneKa. 

B 1999 r. n ony611MKona11 craTLIO Ha pyccKoM M aHrllMMCKOM .513biKax 
na TeMy «HeKoTopbie npo611eMbi cnepxnbiCOKMX 3HeprMi1: KOCMMqecKMX 
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11yqei1:>> [35].B pa6oTe 6billO yKa3aHo, qTo n Ol15II1 MMeiOTC.51 3KcnepM
MeHTallbHbie J1 TeoperMqecKJle n03MO:>KHOCTJ1 MCCAe,JJ.onaHM51 npMpO,ll.bl 

KOCMJtqeCKMX ll)"'eM cnepXnbiCOKMX 3Heprni1: (;;;:, 1019 f3B).K CO:>KaJleHMIO, 
,ll.MpeKQMR Ol15111 He o6paTMJla nHMMaHMe Ha 3TH no3MO:>KHOcrM. 

B e%eHe,JJ.ellbHMKe «Ay6Ha: HayKa. CoApy:>KeCTBo. ITporpecc>> n nnTM 
nbxnycKaX (NQ 4 OT 5.02.1999; NQ 5 OT 12.02.1999; NQ 6 OT 19.02.1999; NQ 7 

oT 24.02.1999; NQ 9 OT 12.03.1999) 6billM ony6AMKonaHbi MOM nocnoMMHa
HMR o ,4.11. ollOXMHQene no,JJ. 3aro11onKoM «Ay6HeHCKMi1: nepMo,JJ. ero )KM3-

HM>> (7]. 

B TOM :>Ke 1999 r. n HanMCall cno10 «AnTo6Morpa¢MIO>> K 75-Aen'IIO co 

,JJ.H.51 po~eiiim[1]. · 

· B e:>KeHe,JJ.ellbHMKe «,4y6Ha>> (NQ 47 oT 15.07.2000) [36] 5I ony6AMKonaA 

cnoM nn~qaTJleHMn oT e:>Kero,JJ.HbiX KoH¢epenQMi1: «HayKa. <l>MAoco¢Mn. 
PeJJ.HfM.51>> no,JJ. 3aro11onKOM «<l>M3MKa 3JleMeHTapHbiX qacrMQ M ¢J1Jloco

_¢Mn>>. 

XoTeJJ. 6bi ocraHonMTbC51 HeCKOllbKO no,JJ.po6Hee Ha 3TMX HayqHo-¢M

Aoco¢cKMX KoH¢epeHQM51X. ITpo611eMaM n3aMMocnn3M HayKM M ¢MAoco

¢MI1 n crpanax 3ana,JJ.HOM EnponLI M ClllA yAeAneTc5.1 ropa3,ll.o 6ollbiiie 
nHMMaHM51, qeM n HaiiieM crpane. 40 JlCT Ha3a,JJ. n-0115111 no MHMQMaTMne 

,4.11. ollOXMHQena peryARpHo npono,JJ.Mll,MCb KoH¢epeHQMM ¢M3MKOn M 
¢MllOCo¢on, npMnlleKaniiiMe nHMMaHMe Ha)"'HOM M ¢MIIOCO¢CKOM 06IQe

crneHHOCTM' ConeTCKOro Coi03a M ncero Mi'lpa. Cero,JJ.H51 MX 3aMeHMJ1M 
e:>Kero,JJ.HbiMM KoH¢epeHQM51MM «HayKa. <l>MAoco¢Mn. PeAMrM51>>, no Teo
peTMqecKMM yponeHb 3TMX KOH¢epeHQMM HenbiCOK, M OHM 60IIbiiiC no
XO~M Ha nponaraH,JJ.y pe11MfM03HbiX n3fll5l,JJ.On Ha HayKy M ¢MllOC0¢1110. 
EoroCAoncKI1e ,JJ.OKlla,JJ.bi co,JJ.ep:>KaT OTKponeHnoe oTpi1QaHMe ¢I1110co¢1111 

KaK HayKM 11 OTKponeHHoe oTpMQaHI1e nollb3bi HayKI1. 

11 Hao6opoT, 1-3 MapTa 1996 r. n EocroHCKOM YHI1nepci1TeTe (ClllA) 

COCT05IJ1C5.1 60JlbiiiOM CMMn03MYM ¢I13I1KOn M ¢11110CO¢on, nocnRIQeiiHbiM 
o6cy:>K,JJ.eHI110 KOHQenryallbHbiX OCHOnaHMM KBaHTonoi1: TeOpi1M nOJ151. 
B CI1Mn03I1yMe npMHMMalll1 yqacrMe 6o11ee COTHI1 I13necrHbiX ¢M3MKon 11 
¢I1110CO¢on. f1pe,JJ.cranMTeJleM pe11MfMM Ha 3TOM CMMn03MyMene 6biJ10. 
lJ;eAb CI1Mn03MyMa 3aKJ1JOqaJlaCb n TOM, qT06bi ,JJ.aTb n03MO)KHOCTb ¢M3I1-

KaM, 3aHMMaiOIQI1M llM,ll.MpyiOIQMe n03I1QMI1 n 0611acrM KnaiiTOnOM TeopHI1 
n01151 (KID),· npe,JJ.cranMTb cnou n3fll5l,JJ.bl na TeopeTI1qecKI1e OCHOnaiiJ151 
KID M nMecre c ¢M11oco¢aM11 o6cy,JJ.I1Tb 11crop11qecKI1e 11 ¢M11oco¢cKne 
npo6JleMbi, cnn3aHHbiC C aHaJ1M30M 3TMX OCHOnaHMM. B pa6oTe npi11nt

MallM_ yqaCTMe ne,JJ.yiQMe ¢n3MKM-TeopeTMKM: C. Ko11eMan, M. <l>HIIIep, 
C. BaMH6epr, III. fll3IIIoy, IT. ,JJ.e BJ1'IT, ,4. fpocc, A. BailTMan M Apyr.~-te. 11x 
yqaCTMe o6ecneqMllo noiCOKMi1: Ha)"!HbiM yponeub o6cy:>K,JJ.aeMbiX ¢M3Mqe-
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CKMX rrpo611eM~'a TaloKe MCTOpWieCKMX, <j>MilOCO<j>CKMX, MeTa<j>M3WieCKMX 
acrreKToB TeopMM.' 

:, ; CpeAM , MeTa<j>M3MqecKMX rrpo611eM o6CJ)l(ll,all.CJI norrpoc o KapTMHe 
MMpa, pMcyeMOH 'COBpeMeHHOH <j>M3MKOH,· RBIJ.ReTCJI 'AM MMp · HerrpepbiB-

' H;b!M, Mll.H 01;1, IJ.M~KpeTeH, MMeiOT 11~ OTHOIIIeHMe K <j>M3MqeCKOH peall.bHO
CTM MaTeMaTMqecKMe noHmMR KTn, MII.M 3TH rroHmMa - llMIIIb crroco6 
onMc~HMR Ha611~4aeMbiX RBII.eHMil. OrnoineHMe MaTeMaTMqecKoro <j>op

. ~~11M~~~ ~:PH3~qecKo:il peall.bHOCTJ1 q6cy){(IJ.al!.~cb B AOKilaAe 4e BMrra. 

ilo MHeHJliO fi1:3IIIOy, ceroii,HHIIIHMe OTBeTbi <j>M3MKOB Ha HayqHbie 
B~IIP,C!C.~I _.Fie BHO~RT J3K11a11,a B :3KOHpMMqeCKMH_ rrporpecc M 61l.aroCOCTOR
HMe liro'4eil. -~<HwKor,ZJ,a He 6yAeT rroiyie'Ho · ripa:KmqecKoro np:itA.o)l(e

nMR T-ll.errToHoB M w-6o30HOB ... AocrmtHCTBo HayKM, pa6oTaiOw;eil Ha 
'rrepe'/J,HeM ·Kpae,' cocrciiti- B CTMMY11Hpon~mriM MHTeJill.eK'iyall.bHOil H KYI1b
·T}ipHoi1:4eJiTell.bHOCTM lliOAeil, iio He n rrpai<TuqecKMx rrpMiio)l(eHMRx ... 
·cyw;ecrnyel- 'lll'l OKoiJqinell.bHaR TeopH:R?>> - crrpaiiiMBaA fi1:3IIIOY M OT
neqall., qTo « ... OHa He 6yAeT II,OCTMrHyTa, TeM He MeHee CaMo ITJTeiiieCTBMe 
BeilMKOIJ.eiiHO,;a IJ.aHII,IIIa<j>T ?aXBaTbiBaeT IJ.biXaHMe.~.» . 

. r ;~ r( Eoll.ee 'IlOII.HOe COII,ep)l(aHMe AOKII.aii,OB CHMI103MyMa' rrpeii,CTaBII.eHo B 

'.063ope n: c. J.1caena M E. A. MaMqyp «Kom~einyall.bHbie OCHOBaHMR KBaH
'TOBOHTeopMM ITOAR»I orry611MKOBaHHOM B )l(ypHall.e «YcrrexM <j>M3MqecKMX 
:HayK»[S]. ·: ·,r.: _ 

-'WiiloCII.e pa3na11a ConeTcKoro Cmo3a'cpeAM rpyrrrrbi yqeHbiX M <j>Miloco

:<j>on ~Haiiieil crpaHbi; IlORBMilaCb. TOqKa' 3peHMR; · qTo pa3BMTMe <j>)'Hfi,aMeH

TaAbHOH Hayi<M B PoccMH ClleAye'i rrpMocraHOBMTb. TaK; iiarrpMMep, aBTo
·paMu' '<<i<pyr11oro 'cro11a», · MaTepMall.bi KOToporo 6bi11M orry6ilMKOBaHbi 
nlripi111o%eimM <<Hf-HayKa» NQ 2 oT 16.02.2000, craBMII.CH OAMH norrpoc: 
'<<EyAeT ll.H ,IlOII.O)I(eH KOHe~ AMKTary ecreCTB03HaHMR B Cll.eAyiorn;eM CTO
IleTMM?». AoKa3biBa,wcL, qTo «4>JHAaMeliTall.bHbiX 3HaHI1i1>> rro11yqeH:o TaK 
;M_H9rD, qTO·HaCTall.O BpeMR «OCTaHOBMTbCR» B HayKe M rrepeilTMK rrpaKTM-
~~Ieq<J1M1IIpM110)1(eHMRM :3THX3HaHMH. ; _ , . •i 

. ;z 1. • 0IIIM60qHOCTb ITOII,06Horo B3rll.RII,a, OII,HaKO, COCTOMT B TOM, ~0 POCCMR 

:)I(MBeT, B. orrpe~~,ell.eHHbiX McropMqecKMX yCAoBMRX/ B orrpe~~,elleHHbiX yCAo

_BMRX MMpOBOH ~MBMII.M3a~MM. ,KaKOBbi ycraHOBKM :3TOH. ~MBMII.M3a~MH? 
-KaKMe ;3aAaqu craBMT• BHeiiiHHH.MHp no OTHOIIIeHHIO K Poccuu? Au6o 
Mbi BITMCbiBaeMcR n :3TOT MHp H 3aHHMaeM B HeM IJ.OCToilHoe Mecro, 11H6o 
J;!aC,OTOIJ.BHHJT Ha 3aii,~OpKH MHpOBOH ~MBHI1H3a~MM, J1 Mbi 6y11,eM BeCTH 
·!~IIew;epHbiH» o6pa3·)1(J13HH;-Y•HaC He! CB060II,HOro Bbi6opa, Mbl 06R3aHbi 
COTPYAHHqaTb co nceMH crpaHaMH.H:B.o61l.acrH :3KOHOMHKH, H B o611acru 
.KYilbTJpbi; J1 B 0611aCTH HayKH; H B BOeHHOM OTHOIIIeHHH J1 T. A· 

f i ! PocC!1_R - oqeHb 60il.blllaH <;~'pima; crpaHa caMOII,OCTaToqHaR, KOTopaa 
MO)I(eT!)I(HTb H pa3BHBaTbcR rrpaKTuqecKH 6e3 BHeiiiHero oKpy)l(eHJta, Ho 
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XXI neK 6y4eT craBMTb rrepeA Poccueil nee HOBbie H HOBbie rrpo611eMbi, H 
pemaTb HX B paMKax crapbiX 3HaHHii HeB03MO)I(HO. Pa3BMTHe crpaHbi 6y
IJ.eT craBHTb rrepeA cpyHAaMeHTallbHbiMM M rrpMKII.aii,HbiMH HaJKaMM CTOII.b 
nell.HqeCTBeHHbie rrpo611eMbi1 qTO MX peiiieHHe 6y11,eT B03MO)I(H0 ll.Millb 
rrpH aKTHBHOM pa3BMTHM cpyHAaMeHTall.bHbiX HayK B co6CTBeHHOH crpa~ 
He, rrpH aKTHBHOM yqacrMH B peiiieHMH :3THX rrpo611eM yqeHbiX CaMOH 
PoccMH. J.1MeHHO TaK 6bll1 rrocrpoeH Moil AOKilaA <<Hy)I(Ha ll.H cpyHAaMeH

TallbHaH HayKa PoccHH» Ha cpull.ococpcKoil KoHcpepeH~HH B J.1HCTHTJTe 
cpu11.ococpuu P AH ( orry611MKOBaH B c6opmtKe <<CyAb6bi ecrecrB03HaHMR: 

COBpeMeHHbie IJ.HCKJCCHM», [37]). 
C Tex rrop rrpoiiiilo 10 11.eT, HO HH rrpaBMTellbCTBO PoccMH, HH o6w;e

CTBeHHOe MHeHHe crpaHbi He CIJ.BMHYilHCb B IIOII.b3Y BbiCKa3aHHbiX MHOIO 

HAeil. 
B CBR3H c 90-ll.eTHeM co IJ.HR po)I(IJ.eHHR M. r. Mew;epHKOBa H HaiiH-

call B c6opHHK, nocnaw;eHHbiil :3TOMY I06Mil.eio ( <<MMxaMil fpMropbeBMq 
Mew;epHKOB. K 90-ll.eTHIO co AHR po)I(IJ.eHHH»), cnoM nocrroMMHaHMR o 

Mew;epRKOBe (<<BpeMR HeiiOBTOpMMOe M He3a6bmaeMOe» [11]) .. 
B :>KypHall.e 3qA51, T. 31 B ABYX BbirrycKax 7a M 76 (2000 r.) [38] 6bl~m orry-

611MKOBaHbi TPYAbi KoHcpepeu~MM, rrocBRrn;eHHOi190-ll.eTMIO co IJ.HH po:>K
AeHMH aKa,ll.eMMKa H. H. Eoro11I06ona. HayqHoe peAaKTMponaHMe .TpyAOB 
KOH<\>epeH~MM 6bii10 ocyw;eCTBII.e~o MHOIO COBMeCTHO cr. A. Ko3110BbiM. 

B 2002 r; MHOIO orry611MKOBaHa pa6oTa <<0 Honoil <j>M3MqecKoil pe

allbHOCTM» [39] Ha pyccKoM H3biKe :H TO :>Ke - Ha aHrll.MHCKOM <<On New 
Physical Reality» [40], B KOTopoii R o6ocHOBbiBaiO cyw;ecrnonaHMe HOBOil 
<j>M3MqeCKOH peallbHOCTM, KOTopyiO H Ha3Bal1 W -:3ct>MpOM. 51 cqMTaiO Mll,eiO 
cyw;ecrnonaHMH peallbHOro W -:34>Mpa B Bbicmeil crerreHM aKryallbHOil M 

IlllOIJ.OTBOpHOH B HaiiieBpeMH. 
51 IJOKa3al1, qTO BCe IJ.OCTM:>KeHMH KBaHTOBOH TeOpMM ITOII.R M KBaHTO-

BOH MexaHMKH o6R3aHbi ToMy; qTo o6e TeopMM <<Hell.erall.bHO» BKII.IOqaiOT 
BIJ.HHHMe W -:3<\>Mpa Ha BCe <\>l13MqeCKMe rrpo~eCCb11 rrpoMCXOIJ.Hlli;Me BO 

Bce~~.eHHOil. 
B cnoe npeMH 3i1HmTeilH rrMCall, qTo B TeopMM HbiOTOHa Bll.MRHMe 

:3<\>Mpa BKII.IOqeHo B <t>opMY11MpOBKJ .3aKoHOB IJ.HHaMMKM HbiOTOHa M 

rro:3TOMY rrpocrpaHCTBO y• HbiOTOHa oKa3all.OCb a6coll.IOTHbiM H rrycrbiM. 
AHall.OrHqHaH CMTJa~MH B03HMKII.a C :3<\>MpOM B TeOpMH OTHOCMTell.bHOCTM 
3HHillTei1Ha, KOrll,a OH BKII.IOqHII. B Hee IIOCTJII.aT 0 IIOCTOHHCTBe CKOpOCTM 
CBeTa, He 3aBMCJirn;eil OT COCTOHHMR IJ.BM:>KeHMH M311yqamw;ero Tell.a. B :3TOM 
CAyqae :3<\>HP oKa3all.CJI HeHJ:>KHbiM, a rrpocrpaHCTBO cra11o rrycrbiM. · 

. 51 rrpHHMMaiO TOqKY 3peHMH MaKCBell.lla, AopeH~a, nyaHKape, COCTOR
w;ym B TOM, qTO CBeT - He nern;eCTBO, a npo~ecc, npoMCXOII,Rlli;MM B new;e
CTBe, T. e. KOII.e6aHHR :3<\>Mpa - :3TO M ecrb cneT. J.1 4a11.ee: << ... ECII.M cyw;e-
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crnyeT Bparn;aTeJlbHOe ,li.BM)KeHMe, TO OHO ,li.OA)KHO 6hiTb Bparn;eHMeM BeCb
Ma MaAblX yqaCTKOB cpe,ll.hl, Ka)K,ll.oro OKOAO ero co6CTBeHHOM OCM1 TaK qTO 
cpe,ll.a ,li.OA)l(Ha pacna,ll.aTbCJI Ha MHO)KeCTBO MOAeKyA.HpHblX BMXpe:i1 ... » 

(MaKCBeJIA). «EAMHCTBO Mepbi M quCAa BO BceJieuuo:i1 - TaM )Ke cKa3aHO 
MaKcBeAAOM - ueoT,ll.eAMMO OT npe,ll.craBAeHMJI o6 3qmpe, u6o B nycroM 

npocrpaHCTBe HeAb3JI BBeCTM HM Mepy, HM qJ1:CAO>> .. -

5I onpe,ll.eJIJIIO 3<}JMp (W -3<}JMp) KaK 6o3e-3MHIUTeMHOBCKMM KOH,ll.eHCaT 

ue:i1TpMHO~aHTMHei1TpMHHblX nap KynepoBCKOrD TMna. 3TOT 3<}JMp - He 
MeXaHuqecKMM. KpMTMKa 3<}JMpa, KOTOpa.H ,li.O CMX nop KoqyeT no yqe6HM
KaM MR cryAeHTOB BY30B,- 3TO KPMTMKa craporo MexauuqecKoro 3<}Jupa 
M He MMeeT HMKaKOrD OTHOllleHMJI K TOMY 3<}JMpy,'KOTOpbiM BBe,ll.eH MHOIO. 

CaMM ypaBHeHMJI MaKcBeAAa - 3TO M ecrh O,li.Ha M3 <!JopM 'ABM)KeHMJI 

3<}Jupa. 
. BoccrauoBAeHMe 3<}Jupa B CBOMX npaBax noCAe ero «M3rnaHMJI>> B cne-

QMaAhHoi1· TeOpMM OTHOCMTeAbHOCTM 3:i1HlllTei1Ha n03BOA.HeT ycrpaHMTb 

BCe MeTO,li.MqeCKMe 3anyraHHbie npo6AeMbl COBpeMeHiioi1 KBaHTOBOM Me: 
XaHMKM M KBaHTOBOM TeopMM nOAR, aKTMBHO o6cy)K,ll.aBlllMeCJI B TeqeHMe 

Bcero XX croAeTu.H: 
1. l1cqe3aeT AyaAM3M BOAHa-qacruQa. 
2. fAy6MHHa.H cyrn;HOCTb BCeX MMpOBblX <}JM3J1:qecKMX npoQeCCOB onpe

,ll.eA.HeTCJI Tenepb W -3<}JMpHbiM · B3aMMOAei1crBMeM. Bee 3AeKTpo-
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- MarHMTHbie npoQeCCbl 6yAyT nponopQMOHaAbHbi QeAoquCAe~IHOMY 
3HaqenuiO nocroRHHOi1 IlAaHKa · h, nocKOAbKY B Teopuu W -3<}Jupa 

3AeKTpoMarHMTHa.H BOAH~ ·onMCbiBaeTCJI BeKTOpHOM KOMIIOHeHTOM 

W -3<}Jupa. 
3. Perneuue B BMAe nAOCKOM BOAHbi W-J(Et- K~ · HeT uy)K,ll.hi un

TepnpeTupoBaTh B Ayxe craTucruqecKoro no,li.XO,ll.a,· BOccrauaBAM

BaeTc.H. npuHQMn ,ll.eTepMMHM3Ma, ua qeM nocro.HHHO uacrauBaA 
3:i1urnTe:i1u. TeopeTuqecKaR <}JM3MKa B03Bparn;aeTcJI K B03MO)KHOCTI1 
Oni1CaHI1JI e,li.MH11qHOM, OT,ll.eJlbHO B3JITOM CI1CTeMbi, Ha qeM TaK)Ke 
uacra11Ba.t1 3:i1urnTe:i1H. Her uy)K,ll.hi B 11CKyccrBeHHOM C03,ll.aHI111 au~ 

CaM6AJI e,li.I1HMqHbiX CI1CTeM; 
4. C6hmaeTCJI ern;e O,li.HO 113 yrBep)l(AeHMM 3:i1urnTei1ua:·«Dp11poAa ue 

Tpe6yeT OT HaC Bbi6opa Me)K,ll.y KBaHTOBOM M BOAHOBOM Teop11e:i1, a 
Tpe6yeT TOAbKO CMHTe3a 3TI1X TeOpMM, qTO <}JI1311KaMI1 nOKa He ,li.O~. 
cr11rnyro>>. B paMKaX W ~3<}J11pa 3TOT CI1HTe3 ocyrn;eCTBA.HeTCJI aBTO

MaTI1qecKI1. 
5. PeJI11KTOBOe 113A)"IeHI1e Tenepb 11HTepnper11pyerCJI KaK · 113Bequoe 
· · CBeqeHI1e CAa6oB036y)K,ll.eHHOrO M11pOBOrO 1lf -3<}J11pa 11.11111 11Haqe, 

. KaK 113BeqHbie KOAe6aHI1JI nC110HOB1 o6pa3yiOlll;MX 3<}J11p (nCI10H -

.· KynepoBcKaR 11v-riapa). 

•, 

6. ECA11 B npoQecce pacnpocrpaueu11JI 3AeMeHTapHbiX qacr11Q B 3<}JM

pe B03HI1KHyT «BOAHOBOAHbie>> yCAoBI1JI pacnpocrpaueu11JI BOAH W-
3<}Jupa, TO npu onpe,ll.eAeHHhiX YCAOBI1JIX B03HI1KaeT QeAbiM cneKTP 
MaCC HeCTa611AbHbiX qaCT11Q (CM. TeOp11IO BOAHOBO,li.OB); 

7. TaM, r,ll.e KOHqaiOTCJI BOAHOBbie CBOMCTBa 1lf -3<}J11pa, TaM KouqaiOTCJI 
3AeKTpOMarHMTHbie BOAHbl, Ha 3TOM KOHqaeTCJI Harne nOCTM)KeHI1e 
Tai1u BceAeuuo:i1 c noMOlll;hiO · orn11qecK11x np116opoB 11 paAMOTe
AecKonoB. qeJIOBeK crauoBI1TCJI CAenbiM 11 r.11yx11M BO BceAeuuo:i1. 

QqeBI1,li.H01 BOAHOBhie CBOMCTBa 1lf -3<}J11pa KouqaiOTCJI B o6AaCTI1 

YAbTpaMaAbiX M11H BOAH M YAbTpaMMHHhiX 3AeKTpoMarHI1THbiX 
BOAH. 

. TaKOB uenoAHbi:i1 cn11coK CAeACTBI1i1, BbiTeKaiOrn;ux M3 rnnoTe3hi cyrn;e

crnoBaHI1JI W -3<}J11pa. 

DoAyBeKOBOMY ro611.t1eiO co AHR C03,ll.aHI1JI H. H. EoroAI06oBbiM MM

KpocKOnl1qecKo:i1 Te0p1111 CBepXTeK)"'eCTI1 (1947 r.) 1140-AeTI1IO CO ,li.HJI C03-

,ll.aHI1JI H. H. EoroAI060BbiM M11KpocKOnl1qecKoi1 Teopu11 cBepxnpoBOA11-
MOCTI1 (1957 r.) 6hiAa nocBJirn;eua 6oAhlllaJI o63opua.H craTbJI (uanucauuaR 

COBMeCTHO c n. H. Eo'roAI060BbiM ), ony6AI1KOBaHHaJI Ha pyccKOM [ 41] 11 Ha 
aurAI1MCKOM («On the History of Creation of the Microscopic Theories of 

Superfluidity and Superconductivity>> [42]) JIJhlKax. 

B 2001 r. JI uanpaBI1A B c6opH11K 11HCTI1TyTa <}J11Aoco<}J1111 PAH pa6ory 

nO,ll. 3arDAOBKOM «<l>I1AOCO<}JCKI1e npo6AeMbl Ha)"IHOM paQI10HaAbHOCTI1 M 

npo6AeMbi Poccu11 B XXI B.>>, B KOTopo:i1 ern;e pa3 oTcrauBaiO Te311C o ne-

o6xo,li.MMOCTM pa3BMTI1JI <}JyHAaMeHTaAbHbiX nayK B Poccuu. · 

CoBMecruo c M. 11. rll11poKOBhi.M JI namicaA BocnoMunauuJI o B. 11. BeK

CAepe «KopoTKO o TeopeTI1qecKI1X pa6oTax B rpynne MapKoBa>: [10]. 

B CBJI3M c 95-AeTMeM co AHJI po)K,ll.eHMJI aKa,ll.eMI1Ka H. H. EoroAio6oBa 
MHOIO COBMeCTHO c n. H. EoroAI060BbiM Harmcana 6oAblllaJI CTaTbJI 

«H. H. EoroAI06oB. >K113Hb 11 TBopqecrBo B Ay6nencKui1 nepuoA ero ,ll.e

JITeJihHOCTI1 (1956-1992 IT.)» (43]. 3ry CTaThiO Mo)Kno paccMaTpMBaTb 
KaK ,li.OnOAHeHI1e K KHMre A. H. EoroAI06oBa, o KOTopo:i1 JI nucaA Bhirne. 
Ilp11Be,li.Y AMlllb O,li.MH 3nM30,ll. 113 3TOM craThl1. Ilep110,ll. C 1965 no 1967 r. 
6biA TJI)KeAbiM MR OJ15111. HI1KOAai1 H11Ko.t1aeB11q 6hiA TOr,ll.a AMpeKTO

poM 11ucruryra. 113 cocraBa OJ15111 BhirneA K11Ta:i1, neKoTopbie crpanbi 
HeaKKYpaTHO nAaTI1AI1 B3HOCbl, He XBaTaAO ,ll.eHer ,li.AJI TeXHMqecKoro nepe
BOopy)KeHMJI, MR crpoMTeJibCTBa )KI1Ah.H. B A11peKQ1111 11ncruryra npoxo
AMAM TJI)KeJihie ,li.I1CKycc1111 no 3TI1M BonpocaM. B KaqeCTBe BhiXOAa 113 no
AO)KeHI1JI 6biAO npe,li.Ao)Keno uan11caTb ni1CbMO Jl. 11. Epe)l(HeBy. 0AnaKo 

HeKOTOpbie «6,li.I1TeJlbHbie>> a,li.MI1H11CTpaTI1BHbie A11Qa naqaAI1 y6e)K,ll.aTb 
• H11KOAaJI H11KOAaeBI1qa ue AeAaTb 3Toro: « ... npue,ll.eT KOMI1CCI1JI, 6yAyr 
npoBep.HTh, u KoneQ - Mbi noAereAM ... ». HuKoAai1 HuKoAaeBI1q no-

29 



/ 

4YMall u oTBeTull: «KTo 6ouTc>~ YlleTeTb, >I He 3a,ll,ep)I(HBaiO, oT.IleTai1:Te 
cei1:qac, HeMe,ll,lleHHO. MeH>I He 6ecnoKOHT, 'ITO 6y4eT c HaMu, -MeH>I 6ec
IIOKOHT, 'ITO 6y,ll,eT C HayKOM Haruei1: crpaHbl ••• ». ,lJ,ei1CTBHTellhHO, npuexa
.lla KOMHCCH>I - npe3H,ll,eHT AKa,ll,eMuu HayK CCCP A. II. AlleKCaH,ll,poB u 
aKa,ll,eMHK-ceKpeTapb OT,ll,elleHH>I M.A. MapKoB. HuKo.llai1: HuKo.llaeBH'I 
CKa3all: «llpoCHM Ha II>ITHileTKY BMecro 25 MllH py6.11ei1: 75 MllH py6.11ei1: 

IIO KaiiHTa.llbHOMY crpOHTellbCTBy, 250 MllH py6.11ei1: Ha CO,ll,ep)l(aHHe 
11HCTHTYTa, 50 'Ie.llOBeK HOBbiX Ka,ll,pOB e)l(efO,ll,HO, OC06eHHO MOilO,ll,e)I(H

1 

He MeHee 10000 KB. MeTpOB )I(H.Ilb>I e)l(efO,ll,HO>>. Bee 3TO 6hi.IlO IIOTOM Bbl
,ll,elleHO M>I 0115111. 

KpynHhie crpaTeruqecKue perneHH>I HuKo.llai1: HuKo.llaeBH'I npuHu

Mall CaM H BCIO OTBeTCTBeHHOCTb 3a HX HCIIO.IlHeHHe TO)I(e 6pa.11 Ha ce6>J. 

3TO - IIpHMep 60.IlbliiOM rpa)l(,ll,aHCKOM CMe.llOCTH H OTBeTCTBeHHOCTH 3a 
nopyqeHHoe ,ll,e.llo. 

Bo3Bparn;a>ICb K H,ll,ee W -3cpupa, paccMaTpuBa>I ero KaK cpe4y, B KO

Topoi1: pacnpocrpaH>IeTC>I CBeT, >I IIO-HOBOMY HHTepnpeTHpOBM 3aKOH 

X?6611a. Bo.11Ha cBeTa, pacnpocrpaH>IIOu:t;a>IC>I B peaAbHOi1: cpu3HtiecKoi1 
cpe4e, ,ll,Oil)I(Ha HCIIbiTbiBaTb JaryxaHue, u II03TOMY KpacHoe CMern;eHue, 

Ha6.11IO,ll,aeMoe no JaKoHy Xa66.11a, C.lle4yeT HHTepnpeTupoBaTb KaK Jary
xaHue 3.1leKTpoMarHHTHOi1: BO.IlHbi- npu pacnpocrpaHeHHH ee B W -3cpu

pe. 5J paCCMOTpe.ll ,ll,Ba 3aKOHa 3aryxaHH>I BO.IlHbl - IIpOIIOpQHOHa.llbHOe 
IIpOi1:,ll,eHHOMY paCCTO>IHHIO H 3KCIIOHeHQHalibHOe. 

B pe3yllhTaTe npe,ll,cKa3biBaeTC>I OT.IlH'IHe OT JaKoHa Xa66.11a B o6.11a- . 
CTH.T- 6500 MpC, HatiHHa>I C KOTOpoi1: 3KCIIOHeHQHa.llbHbie IIOTepu 6y4YT -

IIpH6AH3HTe.llbHO B ,ll,Ba pa3a 60.Ilbllle llHHeMHbiX (44). I1pH3HaHHe cyrn;e

CTBOBaHH>I 3cpHpa Be,ll,eT K orpaHH'IeHIIOM 06.11acru npuMeHHMOCTH craH
,ll,apTHOM MO,ll,ellu [45]. 

Ha BTopbiX MapKoBCKHX tiTeHH>IX (12-13 Ma>I 2004 r., MocK~a-,lJ,y6Ha, 
12 Ma>I 2004 r.) no npocb6e oprKOMHTeTa >I C,ll,e.lla.ll ,ll,OK.Ila,ll, «M.A. MapKoB 
u OJ15II1: cpu3uKa qacrHQ». 

EO.Ilbliia>I pa6oTa 6bi.Ila npo,ll,ellaHa IIO IIO,ll,rDTOBKe cpyH,ll,aMeHTa.llbHO
ro Tpy,ll,a, IIOCB>IID;eHHOro 50-.lleTHIO CO ,ll,H>I OCHOBaHH>I 06ne,ll,HHeHHOrD 
uucruTYTa >I,ll,epHbiX ucCAe,ll,oBaHui1, «,ll,y6ua - ocrpoB cra6H.IlbHOcrH>> 
(4). B pa6oTe IIO IIO,ll,rDTOBKe oqepKOB IIpHHHMa.lla yqacrue KOMHCCH>I 
H cocraBe 17 H3BeCTHbiX npocpeccopoB .:.._ COTPY4HHKOB 11ucruTYTa, KO
~·opble CBOHMH HaYlJHbiMH HCC.Ile,li,OBaHH>IMH BHeC.IlH 60.IlbliiOM BK.Ila,ll, B 

HayquO-HCC.Ile,ll,OBaTellbCKYIO H HayqHo-opraHH3aQHOHHYIO ,ll,e>ITellbHOCTb 

11HcrHTYTa. 5I 6bi.Il pyKoBO,ll,HTeAeM aBTopcKoro KOil.lleKTHBa. MoHorpacpu>~ 
«,ll,y6ua - ocrpoB cra6H.IlhHOCTH>> 6bi.Ila H3,ll,aua K ID6HAei1Hoi1: ,ll,aTe - B 
cpeBpMe 2006 r. 
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6-7 ,ll,eKa6p>~ 2005 r. B 11ucruTYTe cpu.11ococpuu P AH (MocKBa) cocro>~
.llaCh KOHcpepeHQH>I, IIOCB>Iu:t;eHHa>I 100-.lleTHIO CO ,ll,H>I OCHOBaHH>I CIIeQH
allbHOM TeOpHH OTHOCHTe.llbHOCTH. MHOIO IIO IIpHr.llaliieHHIO OprKOMH
TeTa KOHcpepeHQHH 6blll C,ll,ellaH ,ll,OK.Ila,ll, Ha TeMy <<CBeTOBbie KBaHTbl H 

3cpHp>> (6). 

K 80-.lleTHIO co ,ll,H>I po)l(,ll,eHH>I aKa,ll,eMHKa A. A. AoryHoBa >I 4a.11 HHTep

BbiO B e)l(eHe,ll,eAhHHK <<,ll,y6Ha •. HayKa. Co4py)l(ecrBo. IIporpecc>> (12 >IHBa
p>~ 2007 r. <<ApxuTeKTop HayKu. AKa,ll,eMHK AoryuoB>>),B KOTopoM IIO,ll,tiep
KHYil Bhi,ll,aiDrn;yiOc>I po.llh AHaTO.IlH>I AlleKceeButia B pa3BHTHH >I,ll,epuoi1: 
cpH3HKH B COBeTCKHM nepHO,ll, (1960--2000 rr.) (46). 

ITo npoch6e ropo,ll,cKoro coBeTa BeTepaHoB BeAHKoi1 0TeqecrBeuHoi1 

BOMHbl >I HaiiHCM CBOH BOCIIOMHHaHH>I·O BOMHe 1941-1945 rr., 06 yqaCTHH

KaX BOMHbi- BeTepauax- COTPY4HHKax Harneroi1HCTHTYTa [47]. 

15 Ma>I 2008 r. cocro>I.IlHCh VI MapKoBcKue tiTeuu.H, nocB>Irn;euubie 

100-.lleTHIO co ,ll,H>I po)l(,ll,eHH>I aKa,ll,eMHKa M.A. MapKoBa. ITo npur.llarne

HHIO oprKOMHTeTa >I BbiCTYIIH.Il C 0630pHbiM ,ll,OK.Ila,ll,OM <<Ailbcpa H OMera 
Hayquoro TBoptieCTB~ aKa,ll,eMHKa Mouce>I AlleKcaH,ll,pOBHtia MapKoBa>>, B 

KOTopoM npoaHa.llu3upoBa.ll Becb TBopqecKui1 IIYTh MapKOBa OT uaqa.11a 

ero Hayquoi1: ,ll,e>ITellbHOCTH ,ll,O IIOC.Ile,ll,HHX CO'IHHeHHM HaYlJHO-cpH.IlOCO<P
CKOfO H xy,ll,O)I(eCTBeHHOfO CO,ll,ep)l(aHH>I. ,lJ,a.11 KpaTKHM 063op ero Hayquo

a,ll,MHHHCTpaTHBHOM H o6rn;ecrBeHHOM ,ll,e>ITellbHOCTH. 3ToT o63opHbiM ,ll,O

K.Ila,ll, ony6.11HKOBaH B )l(ypua.11e 31JM [ 48]. 

22-25 ,ll,eKa6p>I 2008 r. B 11HCTHTYTe cpH3HKH BbiCOKHX 3Heprui1: (llpoT
BHHO) COCTO>I.IlaCb HayqHa>I CeCCH>I-KOHcpepeHQH>I CeKQHH >I,ll,epHOM cpu-

3HKH 0T,ll,e.lleHH>I cpu3HtieCKHX HayK p AH, riOCB>Irn;euua>J TeMe <<<l>H3HKa 

cpyH,ll,aMeHTallbHbiX B3aHMO,ll,eMCTBHM>>. 

24 ,ll,eKa6p>I >I Bhi,CTYriH.Il Ha 3TOM C~CCHH C pacrnupeHHbUd BapuaHTOM 

,ll,OK.Ila,ll,a <<Ue,li,CTBHe fHIIOTeJbl ,ll,e3HHTerpaQHH cpoTOHa>> (49). 

CTaTb>I <<,ll,e3HHTerpaQH>I cpoToH~>> ony6.11~1KOBaHa B )l(yp~a.11e <<IIHcbMa 
B 31JA5J,, [50]. Pauee >I ,ll,OK.Ila,ll,hiBM 3TY pa6ory Ha XIII KoHcpepeuQHH 
<<Selected Problems of Modern Physics>> 24 HIOH>I 2008 r., nocB>~u:t;eHHoi1 
100-.lleTHIO co ,ll,H>I po)l(,ll,eHH>I ,ll,. 11. EllOXHHQeBa. 

Y ,ll,MuTpH>~ 11BaHoButia E11oxituQeBa 6biil, eCAH :Mo)I(HO TaK Bbipa3HTb
c>~, '<<CHHTeTH'IeCKHM» no,li,XO,ll, K Hay<moMy TBopqecrBy: HayKa, cpH.IlOCO
cpH>I u IiceyccrBo CllHBa.llHCb y Hero B O,ll,HO - <<.lli06oMy4pHe>>. OT4aBa>I 
,ll,aHb r.11y6oKoro YBa)l(eHH>I TBopqecKoMy MeT04Y ,ll,. 11. EAoxuuQeBa, >I B 
,ll,OK.Ila,ll,e HaMepeHHO 'oTorne11 oT-<<crpororo>> HayqHoro CTH.Il>I- H3.1lO)I(eHH>I 

MaTepuMa H Hatia.ll ,ll,OK.Ilal\ c 'IeTBepo?'urnu>~:. _ 

Bee Jarro.llueuo ryMaHaMu, 
11 ueBepHbi-Bee. IIYTH, 
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B MMpe, co3,WHHOM o6MaHaMM, 

HeT )KCllaHMJI M,il,TM. 

A.M. EAoxuHt{eB <<Jtl,il,eM»* 

Tn~eTHOCTh ycMllMii yqenoro nonJITh rapMonMIO 11 3aKonhi pa3BMTHJI 

Bcellennoii n. A. KaiiMQa Bbipa3Mll q,pa3oii: <<B KOHeqnoM cqeTe Mhl llMillb 

KpomeqHhiC qaCTMQhl, IIllbiBY~Me B IIOTOKC, KOTOpbiH Mbl na3hiBaeM cy4h-

6oii>>. E~e pe3qe nMqTo)Knocrh qelloBeqecKMX ycu11uii no cpaBnenHIO c 

BelluqueM Bce11ennoii Bhxpa)Kena B CTHXOTBopenuu 6hiBIIIero COTPY ,il,nH

Ka 0115111, ne,il,aBno cKonqaBJlierocJI (1:03.2010 r.) EBrenuJI TieTpOBJ1qa 

YcrenKo: 

B ropenhM MhiCllM necrepnMMO JipKoM 

KaK oco3naTh 6e3,il,OHHOCTh qepHbiX ,il,hip? 

3ara,il,OqHOCTb HCBbiJlCTaHhJI KBapKOB 

J1 TaXMOHno-6eCIIp11qJ1HHbiH MMJ'? 

B360l1THYB CAyqaftno pa,il,y)KHhiH maMIIyHh, 

B,il,pyr OC03HaTb Ha TOM MO,il,CllM IICHHOH, 

qTO MJ3hiKa pe11JITI1BMCTCKMX crpyn 

BcnyxaeT pa3,il,yBaeMOH Bce11ennoft. 

J1 f,il,C-TO TaM, B HCMbiCllHMOH ,il,allH, 

[,il,C COllHhiiiiKa HJ1qTO)KHaJillyqMHKa, 

Kpy)KHT )KHBaJI, TCIIllM neNHHKa -

3eM11JI, l1 Mbl B o6'hJITbJIX TOM 3eM11H! 

ripuBell.y e~e O,il,HO, 611H3Koe no M,hiCllM K Moeii pa6oTe, HhiOTOHOBCKoe 

H3peqenHe: <<funoTe3 ne H3Mhiiii11JIIO>>. Ha3BaTh cero4nJIIIIHHe KBapKH u 

rlliOOnhi 6o11ee r11y6oKHM ypoBHeM MaTepHH J1 06'bJIBHT~ 3TOT ypoBenh 

<l>H3HqeCKH Hena611IO,il,ae'MbiM npH BCCM MOCM yBa)KCHHM K CTa114apTHOH 

MO,il,CllH (CM) JI He Mory - HH C ¢u3uqecKoii,' HH C <t>wllOCO<!>CKOii ToqeK 

3penun. KpuTHKJ ocnoB CM JI H3110)KH11 Bhiiiie. 

qTo MO)KHO npeMO)KHTh B3aMen CM, no KaKoMy nyTH H4TH Bnepe,ll, B 

H3)"'CHHH crpyKTJpbi MaTepHH, B H3yqenHH 3aKOHOB ee pa3BHTHJI? 

Uyrh pa3BHTHJI q,u3HKH »lleMeHTapnhiX qacruQ B Teqenue Bceii ucro

pHH ee pa3BHTHJI11C)Kall B IIOMCKaX HOBbiX ¢yH4aMeHTallbnhiX COCTaBllJIIO

~HX MaTepHH. Cero,il,HJI - »TO nyKllonhi, »lleKTpoHhi, r-KBaHThi, necra-

6HllhHhie MC30Hbl, 6apHOnhi J1 T. 4· ll>H3HKa Bcer4a pa6oTalla C 06'beKTaMH, 

q,u3HqecKH na611IO,il,aeMbiMH: aTOM, R,il,po, HyKllOH, »lleKTpon ••• Ecrh pn,il, 

o6'bCKTOB HCCTa6HllbHhlX (no na611IO,il,aCMhiX):. MC30Hbl, fHIIeponhi, pe30-

IIaHCllbiC cocronnun nyKllonoB :11 Apyrue. 

* My3hi B XpaMe nayKu: C6. cruxoTBopemn1:. M.: CoB. Poccmr, 1982. C. 175. 
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B pa6oTe <<0 Tpex HnTepnpeTaQHJIX KBaHToBoii MexanHKH>>* M.A. Map

KOB QHTHPYeT oTpbiBOK H3 IIHChMa A. 3iiniiiTeiina Ayu ,il,e Epoiillxo: 

<<Aopozou iJe EpoilAo! 

... JI mo'lHO maK ')l(e, KaK u Bot, y6e')l(iJeH, '!rna HaiJo ucKamo cy6cmpyKmypy, 
moziJa KaK COBpeMeHHCUL KBaHmOBCUL MeXaHUKa UCKYCHO np;z'tem amy He06XOOU
MOCmb, npuMeHJIJI cmamucmu_'tecKyw ¢opMy ... >>. 

5I npCMaraiO B. KaqecrBe TaKoii <<cy6crpyKTJpbi>> cquTaTh <t>oTOH co

craBnoii qaCTHQeii, COCTOJI~eii :113 HCHTpHnO (ll) J1 aHTHneiiTpHnO (v) -

MOM 1Jf -»<l>Hp, 0 KOTOpOM Jl fOBOpH11 Bbiiiie. On COCTOHT HMenHO H3 

vv-nap (ncuonoB); Bonpoc: JIBllJieTCJI 11:11 cBeT Be~ecrBoM HllH npoQec

coM, npoucxoM~HM B Be~ecrBe (B B<!>Hpe!), 40 cux nop nCllh3JI cquTaTh 

peiiienHhiM. 

B paMKax rniiOTC3bl 1V -»<l>Hpa r-KBaHT 3iiHIIITeiina co CIIHHOM 1 
(O,il,Mn IICMOn) COCTOHT :113 napbl l/V C 04HnaKOBO nanpaBllCnHhiMH CIIM

naMH; Tor4a CIIMn r-KBanTa paBen 1. rurroTe3a ,il,e3MHTerpaQHH CBeTa co

CTOMT B TOM, '}TO B npOQCCCe B3a:MM04CHCTBMJI C KaKOH-11:1160 qaCTHQeii y
KBanT MO)KCT B3a:MM04CHCTBOBaTb 11:1160 KaK qaCT:MQa CO CIIHnOM 1, 111160 

04n0ii H3 CBOHX COCTaBllJIIO~HX - neiiTpHnO MllH anTMHCiiTpHnO CO CIIH

noM 1/2. fHIIOTe3a 4C3HHTerpaQHM CBeTa, T. e. pacna,il,a l:-KBaHTa B npo

QCCCe B3a:MM04eHCTBMJI na neiiTpHnO J1 anTHneiiTpHHO, Be,il,eT K · BCCbMa 

Ba)KHhiM Cl1C4CTBHJIM1 B KOpne MenJIIO~MM naiiiH rrpe4CTaB11enHJI06 3B0-

11IOQHH BcCllennoii. 

Tipu B3aHMO,il,CHCTBHH y-KBaHTOB C rrpoTOnaMM Mbl 06hlqlm paccMa

TpHBaeM peaKQHH: 

l + p -+ l + p - KOMIITOH-»<P<PeKT; 

r + p- e+ + e- + p - po)K,<'I,enHe rrapbi e+ e-; 

y + p-+ J!J•+ p} - po)K,<'I,enue 7l'-MC30nOB 
IT+ +n 

J1 4pyrue I10406noro THIIa peaKQHH, B KOTOpbiX BbiiiOllHJIIOTCJI 3aKOnhi CO

xpanenHJI »nepruu, HMIIYllhCa, cnuna, 3apn4a. 

ECllu npu3naTh, qTo ,il,C3HHTerpaQHJI <PoTona ecrb peallhnoe JIBllenHe, 

IIYCTb H oqenb pe,il,KOe, TO KpOMe BblliiCIIpHBC,il,CHHhiX peaKQMH B03MO)K

nhi 4pyrne,·B KOTOpbiX KaK 6hi napyiiiaeTCJI 3aKon COXpaneHHJI MOMeHTa 

KOllJ1qeCTBa 4BJ1)KCnHJI, TaK KaK B »TOM Cll)"'aC C MMIIICHbiO 6y,il,eT CTall

KHBaTbCJI11J160 <t>oTOn CO CIIHnOM 1, 11.1160 <t>oTOH O,il,HOH :113 CBOHX COCTaB-

* MapKoB M.A. l136panHhie TPYAhl. M.: HayKa, 2000. T. 1. C. 489. 
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.11JIIO~I1X - Hei1Tp11HO 11.1111 aiiT11Hei1Tp11HO CO Clli1HOM 1/2. J1 TOr,21,a B03-

HI1KaiOT peaKQ1111 C coxpaHeHI1eM .lleTITOHHOrO 3apJI4a: 

11 + n- p + e- (Z- Z + 1), 
- + 
11 + p - n + e (Z - X- 1), 

r4e Z - ef'I.11HI1L\a no.llO)KI1TellbHOro 3apMa 6ap11oHa. 

0411H focn04b Eor 3HaeT, 114yr .1111 peai<QI111: 

r + p- (11v) + p- v + p++ + e- (Z- Z+ 1), 

r+ n- (11v) + n- 11 + -p'-+: e+ cz'-;z- 1). 

(1) 

(2) 

3TI1· 4Be 3K30TI1qecKI1e peaKQI111 (2), no-MoeMy, He Ha6.11I04a.1111Cb (JI He 

3HaJO npe,21,e.110B ceqeHI1H, B KOTOpbiX 11X He B11,21,e1111). 

PeaKQI111 Tl1na (2) 114yr c HapyrneHI1eM 3aKoHa coxpaHeHI1JI 6ap110HHO

ro q11C11a 11 o6oJICHJIIOT 6ap110HHYIO aci1MMeTp11ID no Bce.11eHHOH. 

PeaKQI111 Tl1na (1) 11 (2) B03HI1KaiOT B pe3YilbTaTe Clla6hiX B3ai1M04ei1-

CTB11i1 cpoTOHOB (qepe3 11 11 v) c HYKI10HaMI1, 11 no3TOMY O)KI1,21,aeMbie ce

qeHI1JI 3TI1X peaKQI1i16y4yr 11MeTb nopRf'I.OK ceqeHI1JI Clla6biX B3ai1M0,21,eH

CTBI1H. 

11poQeCCbl ,21,e311HTerpaQI111 cpoTOHOB He CBJI3aHbl C npe0,21,0.11eH11eM Ky

.llOHOBCKOro 6apbepa, 11 TI03TOMY peaKL\1111 (1) 11 (2) B03MO)I(Hbl np11 HeBbl-

' COKI1X 3Hepr11JIX y-KBaiiTOB. 

PeaKQI111 Tl1na (1) 11 (2) o6oJICHJIIOT, Hanp11Mep, npoQecc cnoiiTaHHOro 

,21,e.11eHI1JI TJI)Ke.llbiX JI,21,ep - JIB.IleHI1JI, OTKpbiTOrO <l>AepOBbiM 11 11eTp)KaKmA: 

B 1940 r. 11 40 CI1X nop He 11MeiO~ero y6e,21,11Te.llbHOro o6oJICHeHI1JI. 

PeaKL\1111 Tl1na (1) 11 (2) o6oJICHJIIOT npoQeCCbi XO.IlOf'I.HOro CI1IITe3a 

JI,21,ep, 0 KOTOpbiX B TIOC.Ile,21,Hee BpeMJI MHOrO rDBOpJIT 11 MHOro TII1lllyr. 

PeaKL\1111 Tl1na (2) B.llimiDT Ha 3HepreTI1qecKI1i1 pecypc BceAeHHOH, OT

KpbmaiOT B03MO)KHOCTI1 HOBOrO Tl1na MepHOH 3HepreT11KI1, TIOCKOilbKY 

no.11yqeH11e aHTI1qacr11Q (aiiT11npoTOHOB 11 aiiTI1Hei1TpoHoB) He Tpe6yeT 

60ilblllOH 3aTpaTbl 3Hepr1111. PeaKQI1JI r + n- 11 + p + e- ,21,aeT rpoMa,21,HbiH 

Bhmrpbilll 3Hepr1111 np11 nOC.Ilef'I.YIO~eii aHH11rl111JIQI111 aiiT11npoToHa, 11 

OHa MO)KeT MeHJITb BCIO KapT11HY 3BOI1IOL\1111 3Be3,21, 11 Bce.lleHHOH, OHa JIB

.IlJieTCJI HOBbiM 11CTOqHI1KOM CO.IlHeqHOH 3Hepr1111 11 JIB.IleHI1H, npo11CX04JI

~11X BHyrp11 3Be3,21, 11 BHyrp11 3eMI111, pa30rpeBaJI 3eM.IliO 113Hyrp11. 

J1TaK, np11 ,21,e311IITerpaQI111 cpoTOHOB 11 B KOCMOCe, 11 Ha 3eM.Ile, 11 Bny

Tp11 3eM.Ill1 11 He6eCHbiX Tell BCID4y, Ky4a MOlyr npOHI1KaTb Hei1Tp11HO 11 

aHT11Hei1Tp11HO OT y-KBaHTOB/ np11 B3ai1M0,21,eHCTBI111 CBeTa C Be~eCTBOM, 
np11 40CTaTOqHOH3Hepr1111 na,21,a10~11X y-KBaiiTOB, B03MO)I(Hbl npenpa~e

HI1JI 3.1leMeHTOB, HaKOTI.IleHI1JI JI4ep KaK C 60ilbllli1M 3HaqeHI1eM 3apJI4a Z, 
TaK 11 C yMeHbllleHI1eM Z. 3TI1 peaKL\1111 np011CX04JIT BO Bce.lleHHOH B KOC-
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Ml1qeCKI1X MaClllTa6ax 11 np11HL\11TII1a.llbHO MeHJIIOT Hallll1 npe,21,CTaBileHHJI 

o6 3BOI1IOL\HH Bce.lleHHoii. 

AMHTPHID MnaHonaqy E.llOXHHQeny npaHaMe)KI1T qernepocr11m11e: 

H11KTO Ha CBe"re He pa36y.l\I1:T 

· Ayum, yrne,i'J,rnei1 Ha noKoit, 

Ho Ha 3eM:.Ile, T.e6e qpKoif, 

TBOI1 CKMTaTbCJI neCHI1 6y4yr. 

MHe 6hi xoTeAOCb, qTo6bi MOJI necHJI «0 4e3HIITeipaQHH cpoToHa>> He 6bi.Ila 

3a6biTa TIOC.Ile MOeH CMepTH. 

J1 3,21,eCb MHe XOTellOCb 6bi npoBeCTJ1 MbiC.Ilb, qTo, 3aHMMaJICb CaMbiMJ1 

r.11y6MHHbiMJ1 np06.1leMaMJ1 cp113HKH MHKpOMMpa,Mbl C He06X0,21,l1MOCTbiO 

Bbiny)K4eHbl BTOpraTbCJI B TaKHe npo6.1leMbi, KaK onpe,21,e11eHJ1e pea.llbHO

CTH, o6~11e npo6.11eMbi pa3Bl1THJI BcelleHHoii H MHOrMe 4pyr11e, 3aTparM

naJI r.11y6oKHe cp11110cocpcKMe 11 pe11MrM03Hbie npo6.1leMbi, npo611eMbi 11C

Kyccrna, BTI.IleTaeMbie B npoQecc no3HaHHJI npapof'l.bi, T. e. B03Bpa~aeMCJI 

K ToMy, qTo B pyccKoii cpl1.1lococpcKoi1 MbiC.IlH XV-XIX BB. Ha3hiBa.llOCb no-

11CKOM QellOCTHOrO 3HaHI1JI. 

Y MeHJI. B pyKax HayqHhiii TPY4 4nyx anTopon - A3BH4a fy4HKca H 

A)KoH,a JleHHOKca «Mapono33peHI1e>> (qe.11oneK B noHcKax 11CTI1Hbi H pe

a.llbHOCTH), B KOTopoM paccMaTpHBaiOTCJI no,21,o6Hbie npo611eMbi: noHJITI1e 

o pe<;t.llbHOCTI1, o npapo4e Bbicrneii pea.llbHOCTH, o,npo6AeMax cpH311KI1 11 

MeTacp11311KH, o no.llo)KeHHI1 qeAoBeKa B M11pe 11 PJI4 4pyr11x. AnTopbi pac

cMaTp11BaiOT qeTbipe OCHOBHbiX Ba)I(HeHllli1X cp11110COcpCKO-pe11Hrl103HbiX 

KOHQeTIQHH OTBeTOB Ha TIOCTaB.IleHHbie BOnpOCbi: 

a) HH4I1HCKHH naHTei1CTI1qeCKI1H MOHI13M; 

6) 4penH:erpeqecKaJI cp11.11ococpaJI 11 ,21,penHerpeqecKHi1 naiiTei13M; 

B) aTei13M 11 3TMqecKHH Harypa11H3M; 

r) xp11cr11aHCKHH Tei13M. 

5IrOBOpiO 06 3TI1X npo6.11eMa~ TIOTOMy, qTp Ha 4y6HeHCKI1X KOHcpepeH

L\11JIX «HayKa. <l>l1.1lococpHJI. Pe.llJUHJI>> o6cy)K4aiOTCJI Te )Ke npo6.1leMbi, Tec

HO CBJI3aHHble C HCC.Ile,2I,OBaHI1eM np11p04bl M11KpOM11pa B 06oe,21,11HeHHOM 

11HCT11Tyre Jif'l.epHbiX 11CC.Ile,2I,OBaHHH. 

11oC.Ile,2I,OBaTe.llH I1H4I1HCKOH CI1CTeMbl lliaHKpbi yrnep)K4aiOT, qTO ona 

COr.llacyeTCJI C COBpeMeHHOH cp11311KOH. 3a pa,MKaMH TIOTOKa Be~eif, KO

TOpbie o6.11a4aiDT «11MeHeM 11 cpopMoii>>) 4penlme MY4PeQbi o6Hapy)KI1-

11H HeqTo HeH3MeHHoe: 6ecKoHeqnyiD He,21,e.11HMYID pea.llbHOCTb,· B KOTopoii 

nepeX04JI~I1e cpaKTbl MHpa ·CBJI3aHbl BOef'I.HHO. 0HH Ha3Ba.llH 3TY peallb

HOCTb EpaxMaHoM, r.llaBHbiM 6mKeCTBOM, 6o)KecrneHHbiM ocHoBaHI1eM cy

ll\eCTBoBaHI1JI. 3To - naiiTeH3M. Ho naiiTeH3M .11106oro po4a HeceT B ce6e 

PJI4 cepbe3HbiX npo6.11eM, KOTOpbie JI 3,21,ech o6cy)K4aTb He 6y4y. , 
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Apenu11e rpeKI1 (nanp11Mep; <l>a11ec Ml1lleTCK11il: :__ 600 11eT ,ll,O naweil: 

3pbl l1 Ap.) 11CXO,ll,l1lll1 113 Clle,ll,YIOI..Q11X npe,ll,CTaBlleHI1H. 

1. MaTepmi ncer,ll,a cyi..QeCTBoBalla 11 ncer,ll,a 6yAeT cyi..QecrnonaTh. Oua 
nequa. B uaqaJle oua 6hilla 6~c<PopMenua, ueopraHI13onauua - 3TO 
6hill Xaoc. Ho KTO-TO 113 6oroB np11,ll,aeT 3TOMY Xaocy nopHAOK, npe
npai..QaeT MaTep11IO B ynopHAoqeuuyro BcelleHHYIO - 3TO KocMoc -

nponecc npenpai..QeHI1JI Xaoca B KocMoc 11 ecrh TBopeHI1e. 

2. Tnopen ecrh qacrh nequoil: c11creMhi, no nee, qTo npo11CX0,£1,11T no 

BcelleHnoil:, 11CX0,£1,11T OT Eora. 11 B 3TOM CMhiClle - nee ecrh Eor. 

3. Eor KaKI1M-TO o6pa3oM co,ll,ep:>K11TCJI B MaTep1111, aKT11BHO yqacrnyeT 

B ,ll,B11:>KeHI111 11 pa3B11TI111 Bei..QeCTBa. 

I1o3,£l,Hee ApennerpeqecKI1e <P11110co<Phl OTKa3alll1Ch oT Ml1<Po11or11qecKoro 
nOHI1MaHI1JI BcelleHHoil: l1 o6paT11lli1Ch K Ha6lliO,ll,eni1IO 11 pa3yMy. 3To ue 
03uaqaeT, qTo oHM OTKa3alli1Cb oT·nepbi B Eoron 11 noKllOHeHI1JI 11M. 3To 

03naqaeT, qTo KOr,ll,a ,ll,ellO ,ll,OX0,£1,11110 ,£1,0 paQHOHallhHbiX («HayqHhiX>>) no-

11CKOB 11CTI1nhi, <PI1llOCO<Pbi (yqenbie) He Bl1,£l,elll1 He06X0,£1,11MOCTI1 anellllJI

Q1111 K 6oraM. 

B KOHQe KOnQOB pa3yM ,ll,peBHI1X rpeKOB np11Illell K llOHI1MaHl110 TOro, 
qTo 6or11 ne cyi..QecrnyiOT. HayKa CAe11a11a Bbilm,£1, He o TOM, qTo AYXOBHhiH 

M11p nenepHO llOHJIT, a 0 TOM, qTO B peallbHOCTI1 Hl1qero HeT KpOMe ,£1,0-

crynnoro HaM 8 oi..Qyi..QeHI111'Tella, cocroJII..Qero 113 aToMOB. B pe3YllbTaTe 

CllO:>K11ll0Cb yqenl1e, KOTopoe <PI1llOCO<t>bi Ha3hiBaiOT MaTep11alli13MOM, a 

6orOCllOBbl --'- aTei13MOM. 

B qacrnocr11, ynoMJinyTaJI Bbiwe npo611eMa npenpai..QeHI1JI Xaoca B 

ynopHAoqeunyiO Bce11enHyiO, B KocMoc no,ll,BepraeTCJI cepbe3HOMY 11CClle
,ll,OBaHI1IO B iiawe npeMJI (eM., HanpMMep, KHI1ry 11. I1p11r0:>K11Ha 1111. CTeH
repcK «ITopH,ll,OK 113 Xaoca» (HOBbiil: ,£1,11a11or qeJloBeKa c np11po,ll,oil:) (M.: 

3,£1,11TOp11all YPCC, 2001)). 

B3rllJI,ll,hi ApeBH11X enpeen, yHaClle,ll,OBaHHbie xp11cr11anaM11 11 MYcyllh~a
naMI1, nacqi1TbiBalll1 MHOrl1e neKa K TOMY npeMenl1, KOr,ll,a noJIBI1llCJI <l>a11ec 
11 110HI1HCKI1e <P1111oco<Phl. B cno10 oqepe,ll,h, ecrb ,ll,OKa3aTellbCTBa, qTo 

B3rllJI,ll,hi ApeBHI1X enpeen ynaClle,ll,OBaHbi OT 6o11ee ApeBHI1X 11HAI1HCKl1X 
<PI1llOco<t>on 11 MyApenon. B3rllJI,ll,hi ApeBHI1X enpeen HCXO,ll,JIT 113 Te311COB: 
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1. MaTep11H ue nequa. BcellennaJI 11Mella naqa11o. CYI..QecrnyeT TOllhKO 

0,£1,11H Ear, C03,£l,aTellh ncero. 

2. Ear cyi..Qecrnonall AO BcelleHHoil:. On He3aB11CI1M OT nee. Bce11ennaJI 
ue JIBllJieTCJI 3MaHaQ11eil: Eora. Ear co3,£l,all ee 113 n11qero, ne 113 ca

Moro ce6JI, no OH noMep:>K11BaeT ee 11 HanpaBllJieT ee ,ll,BI1:>KeHI1e K 

neKoeil: Qelll1. 

lJ,eHTpallbHbiM ll0llO:>KeHI1eM Xp11CTl1aHCKOrO Tel13Ma JIBllJieTCJI TO, qTO 
Eor - 3TO BbiCillaJI peallbHOCTh, l1 On Mo:>KeT 6hiTh no3nan. B HaweM no-
3HaHI111 Eora On B3Jlll 11H11QI1aTI1BY ua ce6JI:' 

a) nocpe,ll,CTBOM TBOpeH11JI; 

6) qepe3 rollOC COBeCTl1 qeJlOBeKa; 

B) qepe3 11CTOp1110, B OC06eHHOCrl1 qepe3 BeTX03aBffiihiX npopOKOB, HO 
caMoe r11annoe -

r) nocpe,ll,CTBOM Taro, q;o On cra11 qeJloBeKoM B lli1Qe 1111cyca Xp11cra. 

Ha KOH<!>epeHQ11JIX «Hayi<a. <1>11llOco<PI1JI. Pe1111r11JI», npoB0,£1,11MbiX B 
Ay6ue, B ,ll,OKlla,ll,ax npe,ll,craBl1Telleil: AYXOBHhiX aKa,ll,eMI1il: pyccKoil: npano
Cllanuoil: QepKBI1 JICHO npocMaTp11BaiOTCJI llOllO:Ii<eHI1JI Xpl1CT11aHCKOrO Te-

113Ma. • 

B conpeMenHoil: Teop1111 Eollbworo B3pbma, o6i.JICHJIIOI..Qeil: no3H11KHO
nenl1e Bcellenuoil:, TaK:>Ke JIBcrnemio CllhiillaTcJI MHor11e no11o:>KeHI1JI xp11-

crl1ancKoro yqeHI1JI. BbUIBllJieTCJI TeH,ll,eHQ11JI c6Jli1:>KeHI1n ToqeK 3peHI1JI 
COBpeMeHHOH TeOpeTl1qeCKOH <PI13HKI1 11 Xp11CTI1aHCKOH p€!1111rl111 Ha npo-
6JleMy B03H11KHOBeHI1JI Bcellenuoil:. 

5I 3aKlliOqaiO CBOIO aBT0611orpa<t>1110. 

He,ll,aBHO JI np11o6pe11 c6opnHK qeTBepocri1wl1il: 113Becruoro no3Ta 

0Mapa Xaii:JIMa; Y nac, B Pocc1111, ero 3HaiOT,KaK cotii1ni1TellJI KopoTKI1X 

qeTBepOCTI1Ill11H. . 

fl1il:ac-M-A11H A6y <l>aTX 0Map 116n 116paxi1M Xaii:JIM'- .acrponoM, 
acrpo11or, 6oroClloB, npaq 11 M'aTeMamK'(3a,ll,ollro Ao HhiDTOHa niJIBe,ll,wl1il: 
<t>opMylly ero 611HOMa). . . . .. 

113 «BBe,ll,eHI1JI» K Kmire «B11uoM 11106nli cMJirqaiJ: IienpaB,ll,hi :>KI13HI1» 

(M.: 3KCMO, 2007) JI Y3HM, qTQ' ilo33iHI, co3,£l,~UIHaJI Ha Jl3hiKe 4>apc11, ne-
o6nJITHa, HenoMepHoilelli1Ka. · 

Py ,ll,aKl1, cDI1pAoyc11, CaKal1, XaKaKI1, H113aMI1, PyMM, Caa,£1,11, . Xa4>113, 
A:>KaMI1, De,£1,11llh ... - Ka:>K,ll,aJI 113 <PaMl1ll11H - 3To nneTyi..QI1il: ca,£1, 11 6e3-
,ll,OHHoe Mope. BocroqHoil: no3311M n{mcyi..Q11 1130I..QpeHmi5! YTOHqeHnocrh, 
Bo11we6crno CllOB 11 qyncrn, :>Ka)K,ll,a HaClla:>!<Aenl1il::.. · · . 

K co:>KMeHI1IO, H:l1qero 113 3Toro no3TI1qecKoro 6oraTCTBa AO Hac H~ AO

XOA11T Hl1 B cpe,ll,neil: IllKOlle, Hl1 B ny3aX, n11 B Hallieil: llOBCe,ll,HeBHOH :>KI13HI1 
qepe3 KHI1rl1 11 TelleBI1,£l,eHI1e. 

'LhnaJI qeTBepocri1Illi1JI 0Mapa Xaii:JIMa, .JI YBI1,ll,ell, KaK MHoro on pa3-

MhillillJieT o HaYKe, o CMhiClle Hayquoro 11CClle,ll,oBaHI1JI, a ero ocrpoYMIIbie, 
11p0n11qecK11e pa3MbillilleHI1JI 06 yqeHOCTI1 Ha CaM OM Aelle r11y60K11 no CO
,ll,ep:>KaHI110. 

B pe3yllhTaTe 113 qeTBepocr11w11il: 0Mapa Xaii:JIMa JI cocranl1ll <<ll03My»; 
KOTopyiO 03arllaBI1ll TaK: «3anei..QaHJ1e 0Mapa Xaii:JIMa TeopeT11KaM JlT<I> 
0115111». 
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Thl Bee IlhiTaeiiibOI IIpOH11KHYfh B TaHHbl CBeTa, 
B 3ar<tAK)' 6hrmH ... K qeMy, MOH Apyr, Bee 3TO? 
Hoqetf 11 AHeti qacbi 6eciie'IHO IIpoBOA11, 
BeAb BCe ycrpoeHO 6e3 TBOero COBeTa. 

B yqenoCTH Hl1 CMhiCAa, Hl1 rpan11u;, 
0TKpOeT 60Abiiie T(lHHhl B3MaX peCH11IJ;1 

Ileti! Kn11ra )KI13H:l1 KO~I1TCJI neqaAhHO, 

YKpach BI1HOM MeAhKaHI1e crpaH11Q! 

Bee, 'ITO BI1411Illh Thi - B:l1411MOCTh 04Ha, 
ToAhKO ¢opMa - a cyn HMKOMY He B:l14Ha. 
CMhiCA 3T:l1X BeiQeil: noHJITh :He rrhiTail:cJI -
CRAb cnoKotino B croponey - 11 Bhmeil: B11Ha. 

My)Ku, 'Ibeil: MY4POCThiO 6hiA 3TOT M11p IIAeHeH, 
B KOTOpbiX CBeTO'Ieil: no3HaH:l1JI BMAeA OH, 
Aoporl1 He nalllAM 113 3Toil: HO'IM TeMHoil:, 
IlocyeCAOB:l1AI1 - :l1 norpy3MA:l1Cb B COH. 

HaM )KI13Hh HaBJI3aHa, ee BOAOBopoT 
OUieAoMAHeT nac, no Ml1r 0411n - 11 BOT, 

Y)K~ napa yii:TI1, ne 3HaHQeAI1 )KI13HI1, 
Ilp11X04 6ecCMbiCAeHHbiM, 6eCCMbiCAeHHhiM yxo4! 

0, My4peQ! ECA11 Ear Te6e 4a11 naiipoKaT 
My3hiKaHTillY, BI1HO, pyqeeK w 3aKaT -. 
He Bhxpa~Q11B<lii B cep4rie 6e3yMHhiX )Ke.llaHI1ii, 
ECA11 nee 3TO ecrb - Thi 6e3Mepno 6orai! · 

5I paCKaHHbJI nOllOH Ha crapOCT:l1lleT1 

HeT npoiQeHMJI MHe, onpan4aHMJI HeT. 
51, 6e3yMeQ, He CAyllla.llCJI Eo)Kh~X BeAenwil:, 
Aellall Bee, 'IT06bi TOllhKO napYill11Th 3anper! 

C np11XOAOM CI1JIH:l1JI HOBOfO. 4HJI 
AneM MeHhllle ocra.llOCh y Bac w MeHR. 
Ax, AHM, o3opyiDT w BeKHalll nopy10T 
Ilp11 cneTe Jipqaii:Illero B MHpe. ornR! 

Ho 3aKO~I1Tb CBOIO 611orpa¢1110 MHe XOTeAOCb 6hi Apyri1MI1 CAOBaMI1. 
IloMI1HHaR nayKa nanpanAeHa na noHI1Manwe BceAennoil:, ·KoTopa.H 

He RBAJieTCJI IIpOAYKTOM 'IeAOBe'IeCKOfO pa3yMa. J1 XOTJI HayKa He MO)KeT 
rapaHT11pOBaTh a6COlliOTHOM :l1CTI1Hhl, OHa 04yxOTBOpeHa nOMCKOM :l1CT:l1-
Hhl w nee 6ollhllle 11 6oAbllle np116AM)KaeTCJI K:l1CT:l1He. 

MMeHHO no3TOMY nayKa JIB.IlJieTCR MHTepecHhiM 11 40CToii:HhiM 3aHR

T:l1eM. 
B Konu;e 6worpa¢11l1 C'II1TaiO neo6xoA:l1MhiM KopoTKO nepe'IMCAI1Th 

eiQe p.H4 3aHJITl1ii, conpoBo)K,ll.aBilli1X MOIO )KI13Hh. 
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L C MOMenTa ocnonamui ~ypna.11a 06-beAMHe:H::H()rowncrwry-ra R4ep
HhiX :l1CCAe40BaHI1M «<l>:l13:l1Ka 3AeMeHTapHbiX .'IaCTI1Q 11 aTOMHOro 
.H4pa>> (anrycr 1969 r.) 11 40 ceroAHRninero 4HJI (6o11ee 40 AeT) 6ec
CMenno MCnOllHJIIO 06R3aHHOCTI1 OTBeTCTBeHHOfO CeKpeTap.H. peA
KO.Illlerl1:l1 )Kypna.11a. 

2. Eo.11ee 4BaAn;aTw AeT JIB.{IJIIOCh tiAeHoM KOMI1ccwil: no np11eMy i<an-
4114aTCK:l1X 3K3aMeHoff y MOllOAhiX COTPY4HI1KOB OM5IM no ¢11Ao
co¢11w w anrlli1MCKOMY JI3hiKY (no cneQ11a.llbHOCT:l1}. 

3. B MOll040CTI1 (40 70 .11er) ynlleKa.llCJI wrpoil: B «60Abllloil: TeHHI1C>> 
(wMeiO 1-il: pa3p.HA no TeHHHcy). 

4. Ao c11x nap (113pe4Ka} wrpa10 B.IllaxMaTbi (11MeiO 3BaHI1eKaHA11AaTa 
B Macrepa no IllaxMaTaM}. B 2010 r. craii qeMnl1onoM r. Ay6nhi no 
IllaxMaTaM ·cpe4w BeTepanon (;;:,:60 .11eT). 

5. Ilp11HI1MaiO yqacr11e B I06M.IleMHhiX 3aCe4aHI1JIX, nOCBRIQeHHbiX 113-
BeCTHbiM yqenhiM OM5IM 11 3HaMenaTellbHhiM nayql!hiM co6biTI1JIM. 

6. MMeiO 3BaHI1e npo¢eccopa, 3aCAy)KeHnoro 4eJITe.11JI nayKI1 
Pocc11iicKoil: <l>e4epaQww, ~en AMep11KaHcKoro ¢11311'IeCKoro o6-
IQecrna, aKa4eM:J1K Pocc11il:cKoil: aKaAeMI111 ecreCTBeHHhiX nayK, aKa-
4eMI1K HbiO-MopKCKOM aKa4eMMI1 nayK (active member}, yqacTHHK 
Be.1111Koil: OTeqecrBeHnoti BOMHhi. Harpa)K,ll.eH TpeMJI opAeHaMI1 11 
25 Me4a.11RM:J1. ' 

7. Ilp11H:l1Mall yqacr11e Bnapa4ax Ha KpaCHOH HllOIQa411, nOCBRIQeH
HbiX 60- 11 65-.lleTMIO Ilo6e4b1 B Be.1111Koil: 0Te'I~CTBennot1 Boil:ue. 

8. 5I He :l1MeiO Hl1 MalleMillero npeACTaB.ileHI1JI 0 TOM, KaK:l1MI1 6y4yr 
IIOCAe,l).H:l1e r04hl MOeil: )KI13HI1. Ho, eCAI1 3TO B03MO)KHO, MHe XOTe
llOCb 6bi yMepeTb 3a pa6o'!MM cro.11oM B ilT<I> OM5IM. 
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II. C. Hcaes 

0 HOBOH <I>J13J1qECKOM PEAllhHOCTJ1 
(0 w-3<1>J1PE)* 

B pa6oTe o6ocHOBbiBaeTOI cy~ecrBoBaHHe HOBOii <!JHJuqecKoii 

peaAbHOCTH - 1Jf -3<!JHpa (IICH-3<!JHpa).Bce ,li,OCTH)I(eHHH KBaHTO

BOif: MeXaHHKH H KBaHTOBOif: TeOpHH llO.tUI o6HJaHhl TOMy, qTQ o6e 

TeOpHH BKllJOqaJOT BliHHHHe 1Jf -3<!JHpa Ha <!JH3HqecKHe rrpou;eCCbl, 

rrpoHCXO,<'I,H~He BO BceAeHHOii. 

IPHJHKa XX BeKa 6billa rrpe)l(,<'l,e Bcero <!JHJHKOii 1V -3<!JHpa. 

; 

ECAH Bhi · rror11y6)1(e BrpbiJeTeCh rroqTH 

B 11106yiO HJ HaiiiHX <!JHJ~qeCKHX TeOpHil:, 

TO 06Hapy)I(HTe, qTO B KOHLJ;e KOHLJ;OB IIO

rra,<'l,aeTe B KaKJIO-HH6yAb HerrpHrliH,li,HYIO 

HCTOpHIO .•• ** . 

••• B~Ab Mhi e~e crollhKoro He rroHHMa

eM B MHpe 3AeMeHTapHbiX qacrHu;.*** 

floClle C03,.!1,aH1UI CIIeJ4:HallbHOH Teop:HH OTHOC:HTel!bHOCT:H 3HHillTeHHa 

Borrpoc o cyrn;ecrBoBaHHH :9qmpa MaKcBelllla_:AopeHJ4a y)l(e He ,.!I,HcKy

THpoBaACR. M:npcmaR HayqHaR o6lJ4ecrBeHHOCTb rrp:nHRlla TO<IKY 3penw~ 
3HHillTeHHa: «3<P:npy HeT MeCTa B CIIeJ4:Hal!bHOH TeOpHH OTHOCHTellbHO
CT:H>>. Ha ypoKax <Pw3HKH B cpe,.!!,HHX yqe6HhiX 3aBe,.!l.eHHRX, Ha yHwBepcw

TeTCKHX Kypcax <l>H3H'IeCKHX <t>aK)'llbTeTOB ,.!J,eTeH H cryAeHTOB B Te<IeHHe 
XX cro11eT:HR ci6yqa11H ToMy, <ITO :9<t>upa MaKcBelllla-AopeHL\a ile cyll\e
crByeT, cyll\eCTByiOT TOll.bKO <~IIOllR~> B rrycroTe. O,.!J,HaKo MHorwe <Pw3HKH, 
H ,.!l.a)l(e <l>H3HK:H C MHpOBbiM HMeHeM (A:npaK, lliBHHrep ), He :HCKliiO<Ial!H H 

He HCKliiO<IaiOT B03MO)l(HOCT:H cyrQecrBOBaHHR :9<l>Hpa. 

* Coo6~eHHe Ol15H1 N-2002-2. Ay6Ha, 2002. 
** CXIeun.MaH P.,JleumoH P., C3HiJepc M. lfleil:HMaHoBCKHe 11eKu;HH no <!JnJuKe. M.: 

MHp, 1977. T. 6. c. 305 .. 
***TaM )!(e. C. 312. • 
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Ha Mhlce y CJIHj{HIDI peK Bonm H LJ:y6Hhl. 2 Maj{ 2006 r. 

.,-- ---

II. C. Me 

0 HOBOM <I>J13J1qECK 

(O w-3<1>1 

B pa6oTe o6ocHOBbiBaeTc» cy~ec 

peaAbHOCTH - W -3qmpa (ncH-3cpH 

BOH MeXaHHKJ!I Jil KB3HTOBOH TeOpHH 

TeOpHH BKJIIO"'3IOT BAH»HJ!Ie 1If -3cpH 

npoHCXOAJI~He ao BceAeHHO:i1. 

<I>HJHKa XX aeKa 6biAa npe:>KAe ac 

Ec 
B AIO~ 

TO 06 

na4ae 

J!ICTOJ= 

eM B ~ 

iloCAe C03AaHJ15I CIIeQHaAbHOM Teop: 

Borrpoc o cyll.leCTBOBaHHH 3qmpa Mar< 

ntpoBaAC>I. MHpoBa>I HayqHa>I o6Il.lecr 

3i1HIIITei1Ha: «3qmpy HeT Mecra B crrer 

CTH>>. Ha ypoKax ¢H3HKH B cpeAHHX yq 

TeTCKHX Kypcax <PH3H'·IeCKHX ¢aKYAbTe· 

XX croAeTHR o6yqa11H ToMy, "'TO 3¢Hp 

CTByeT, cyll.leCTBYIOT TOilbKO <<IlOilR>> B n 
H Aa)l(e ¢H3HKH C MHpOBbiM HMeHeM (A: 
He HCKAIO"'aiOT B03MO)I(H0CTH cyll.leCTBO 

* Coo6~eHHe 0115H1 ,21,2-2002-2. ,Ll,y6Ha, 

** CZ>euHMaH P., AeumoH P., C3HiJepc M. <l>e1 
MHp, 1977. T. 6. c. 305. 

***TaM )!(e. C. 312. 



,1· 

G· 

AHpaK B cran,e «3Bo.lliOu;mr qm3wieeKoil KapTHHhi npHpOAhi» [1] AC
.IlaeT pRA KpHTHqeeKHX 3aMeqanHil no aApeey eoBpeMennoil TeopHH. On 
cqHTaeT, qTo: 

1) Tpe60BaiiJ1C qeThipCXMCpHOM eHMMeTpHH MHpa HC RB.IlRCTeR o6R-
3aTC.IlbHhiM. <<HeeKO.IlhKO /I,CeRTH.IleTHM Ha3aA He 6bi.IlO eOMHCHHM B TOM, 

q·ro BeiO cpH3HKJ C.lle;I.JCT Bbipa)J(aTh B qeThipexMepnofi cpopMe. 0AHaKO 

Tcncpb Ka)J(CTea, qTo qcThipexMepnaa eHMMCTpHR ne CTO.Ilh neo6xoAHMa, 

noeKO.IlhKJ npH OTKa3C OT HCC B ~CKOTOpblX C.llyqaax OnHeaHHC npHpOAhl 
ynpoxu;aeTeR>>; 

2) <<0TKa3 OT ACTepMHHJ13Ma npCACTaB.IlRCTeR BCehMa enopHbiM J1 Bhl-. 

3biBaeT KaTeropHqeeKHC B03pa)J(CHJ1R HCKOTOpbiX cpH3J1KOB, K KOTOpbiM, 

nanpHMep, OTHOeH.IleR 3MHlllTCMH. XOTR 3MHIUTCMHJ npHHaAJ1C)J(J1T 

KpJHHCMIUHM BK.IlaA B pa3BJ1TJ1C KBaHTOBOM MCXaHHKH, OH BeerAa Henpw

R3HCIIHO OTHOeW.IleR K TO_M cpopMe KBaHTOBOM MCXaHMKW, KOTOpaR 6bi.Ila 
pa3BMTa npw ero )J(lf3HM H eoxpanw.11aeh AO eux nop>>; 

3) <<Bee eor.11aeHhi e MaTeMaTuqeeKMM annapaToM Teopww, w6o 3TOT 

cpopMa.llM3M HaCTOIIhKO xoporn, qTo HCT OeHOBaHHM HC eOr.llaiUaTbeR e 

HHM. Cnopbi BeAyrea IIMIUh o TOM K3pTwne, KOTopaa eKphmaeTea 3a 3TMM 
cpopMa.llM3MOM>>; 

4) <<B cpw3MKC 6yAyxu;ero ... HC Bee TpM BC.IlMqwnhi n, e M C 6JAJT cpyH

/\3MCHTa.llbHhiMM. J13 3TMX BCIIlfqMH .lllfllih ABC MOryT 6biTh cpJHA3MCH
Tai!J,HhiMM, a TpeThR AOII)J(Ha BhiBOAMTheR «3 3TMX ABJX>>. 

no MHCHMIO AwpaKa, <l>YHAaMCHTa.llbHhiMM ocranyrea e M c I a BC.Illfqu

na h 6y4CT Bblp3)J(CH3 qepe3 e2 ; 

5) <<51 eK.IlOHeH K Mhle.llw, qTo nepenopMwpoBoqHaa Teopwa He Bhi)J(M

BeT B 6yAJiu;CM, a 3aMCq3T~.IlbHOC eor.11aewe ee pe3J.IlbTaTOB e OflhiTOM C.llC

II,JeT paeeMaTpMBaTb KaK cqacr.llMBOe eOBflaACHMC>>. 

J1 /1,3./lee AwpaK nwrneT: <<51 Mory, no)J(a.llyil, M3.1lO)J(WTh w CBOW eo6-

crnciiiibie MACH 0 TOM, KaK MO)J(HO peiUWTh HCKOTOphie JfiOMRHJThle npo-

611CMbi. Hw OAHa M3 3TMX w4eil He RB.IlReTca AOCTaToqno pa3pa6oTaHHoil, 

J1 IIH Ha Oll,HJ M3 HHX 5I He B0311araro e.IIMIUKOM 60.IlhiUWX HaAC)J(,£1. ... >>. 

I) << ... 0,1\na H3 3TWX MACH cocrowT BO BBCACHHM B cpw3uqeeKyto TeopwiO 

HCKOToporo aria11ora eneToBoro 3cpwpa, CTO.Ilh nony.llRpHoro cpeAM cpw3w

Kou XIX cro.IICTMR ... KorA3 a roBopro o B03Bpaxu;enww K 3cpwpy, To peqh 

ne HACT o6 3cpHpe XIX neKa, a HMeeTCJI B BHAY BBCACHME:~ u cpw3Hqeci<J10 

KapTHIIJ MHpa IIOBOro npeACTaB.IlCHHR 06 3qmpe, KOTopoe COOTBCTCTBJCT 
eoupCMCHIIhiM J1Ae51M KBaHTOBOM TCOpHH ... >> 

II) <<51 npeMarmo cpH3J1qecKyiO KapTHHy, npe;~.craB.IlRIOiu;JIO co6oil 

pa3BJ1TJ1C crapofi MACH 0 cpapaACeBCKHX CH.IlOBhiX .11J1HJ1RX ... MO)J(HO npe,t1.
nOIIO)J(J1Th, qTo Bee HenpepbiBHOC MIIO)J(CCTBO CJ1.110BhiX .IIHHHM K.llaecJ1qe

CKOM TeopHH !!JapaAeR 3aMeHReTC51 HCMJIOrJ1MJ1 AHCKpeTHhiMJ1 CM.IlOBhiMJ1 
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1!HHJ1RMJ1, Me)J(,£1.y KOTOpbiMH HHKaKHX CH.IlOBhiX '.llHHlclM y)J(e HCT ... Mbl 

MO)J(CM J1306pa)J(aTh 3TH CH.IlOBhiC .11J1HHJ1 B BHAC H<iTRH)rrhiX crpyH>>. 

III) <<MO)J(HO ynoMRHJTh u TpeThiO KapTHHy, KOTopoil a 3aHHMa.llcR B 

noC.IlCAHCe BpeMa. Ona noApa3yMeBaeT OTKa3 OT npeAcraB.IleHHR o6 3./lCK

Tpone KaK ToqKe. B 3TOM KapTHHe 3./lt:KTpon npeAcraB.IlRCT co6oil qTo-To 

BpOAC ccpephi KoneqHoro pa3Mepa ... >> 

lliBHHrep TaK)J(e nhiTaeTCR B03pOAHTh MACIO cyxu;ecrrioBanua 3cpHpa. 

B KaqeCTBe 3nHrpacp3 K craThe <<MarnuTHaa MOAel!h MaTepHH>> lliBnurep 

6epeT u;uTary H3 <<MaTeMaTHqecKux naqa.11 narypa.llhimil cpw.llococpHH>> 

11. HhiOTona: <<Teneph C.lleAOBa.llo 6hi Kqe-qio A06aBH"fh o' HeKoiopoM TOH

qafirneM 3cpHpC/ npOHHKaiOIIJ;CM BCC cn.llOIUHhiC Te.lla J1 B HHX COACp:>i<a~ 
xu;eMCR>> [2]. Aya.llhH0-3apR)J(CHHhie qacrHu;hi lliBHnrep K.llaACT B ociioBy 

MarHHTHOM MOACIIH MaTepHH. M, BHAHMo, ynoMRHJThiM n 3Imrpacpe K 

cBoeil craThe 3cpHp HhiOTOHa lliBunrep no.11aral1 B03MO)J(HhiM nocrpoi1Th 

J13 «AMOHOB>> - 3./lCMCHTapnhiX cocraB.Il5110Iu;J1X MarHHTiiOM MaTepHM. 3Ta 

UOflhiTKa· · lliBJ1Hrep3' ACMOHcrpwpyeT . ero HCJAOBIICTBOpCHHOCTb' eoBpe-
MCHHhiM CMJ COCTORHHCM cprt3WICCKOM n!opMH. . , . 

KaKHM MhiC.IlH.IlCR 3cpHp B Konu;e XIX crolleTHa? BeebMa no.11uoe 

npeAcraB.IleHHe o neM Mhi naXOAHM y MaKeBel!.lla. BoT qTo on roBopH.Il: 

<<06rnHpHbiC MC)J(fl.llaHCTHhiC H MC,)J(3BC3AHhiC npocrpaucrBa J)J(C ire.llb351 

p3CCMaTpHBaTh KaK nycrhie Mecra Bee.11eunoil. Mhi naxoAMM ux y)J(e ua

nollneHHhiMH 3TOM cpeAOM, - uanO.IlHCHHhlMM TaK, qTo HJ1qTO He ~O)J(CT 

yAa.llHTh ee H3 caMoMa.lleilrnero yqacrKa npocrpaucrBa H.llHnpoH3BecrH 

IICNailrnHil pa3phiB Bee 6ecKoueqnoil nenpepbiBHocru. Ona npocrHpaeT

ca cn.11ornh OT 3BC3Ahi AO 3BC3Ahi; H KOrA3 MOIIeKy.lla BC>AopoAa KO.Ile6.1leT

ea B C03BC3,£1.J1J1 11ca, cpe;~,a BOCITpHHHMaeT HMllJ.Ilhehi 3TJ1X KO.Ile6aHMM H, 

HCC51 HX no CBOCMJ 6ecnpCAel!hHOMJ .IIOHJ B TeqeHHC Tpex .IICT, npRMhiM 

fiJTCM, B npaBH.IlhHOM nOC.IlCAOBaTC.IlhHOCTH J1 nO.IlHhiM cqeTOM nepeAaCT 

B cneKTpoMeTp M-pa fiOTrHHca B Tulse-Hill's. Ho cpeAa HMeeT ~ ~pyme 
cpynKu;HH, H B neil HMCIOT M:ecro w Apyrue npou;eechi, KpoMe nepeuoca 

CBeTa OT qei!OBeKa K qeJlOBeKy_ J1 OT OAHOro ~Hpa K, ApyroMy J1 KpoMe 

AOKa3aTel!hCTBa B nOIIh3J oqeBHAHOCT,M _ CAH.HCTBa B OTHOIUCHJ1J1 Mcpbl J1 
qHC.Ila Bo Bce~~enuoil. Me~~hqafirni1:e .J~crti: 3Toil cpeAbi Moryr ·HMeTh Kpo

Me KO.IlC6aTe.llhnhiX ABH)J(~HHM exu;e HBpaxu;aT~.IlhHbiC~ npH~CM OCH npa

IIJ;CHHR H npeAcraB.IlmoT co6oil Te CM.IlOBhie MarHHTHhie Am1H::H, K~iop~>rc 
- 6e3 pa3phma nenpephrnnocrit npocrHpaiOTCR B o6.itacm, ne Aocrynmre 

HH OAHOMY r.11a3y, u KoTophre, AeilcrBya Ha narnu MarnHThi, nouccrByiOr 

HaM na R3hiKe, exu;e nepa3raAalinoM, o TOM, qTo npoHcxoi\HT u TaHncrBen

HoM MMpe 3./lCMCHTapHbiX RB.IICHWM OT MHIIJThl AO MHHJThl J1 OT BCKa AO 
ileKa •.. >> [3]. 
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B craTbe «3<PHP» MaKcBeAA nHcaA: « ••• 3<PHP __:_ MaTepHaALHaR cy6-

craHu;HR, HecpaBHeHHO 6oAee. TOHKaR, He)KeAH BH,li.HMhie TeAa, npe,ll.nO

AaraeTCR cyiiJ;eCTBJIOIIJ;eJ1: B TeX 'IaCTRX npocrpaHCTBa, KOTOpbie Ka)KJTCR 

nycrLIMH ••• CaM HLIOTOH nLITMCR o6nRCHHTh TRroTeHHe pa3HHU:aMH 

,ll.aBAeHHR B 3<PHpe •.• Ho OH He ony6AHKOBaA CBOeJ1: TeOpHH, TaK KaK eMy 

"He y4aAOCh Ha ocHoBaHHH onbiTOB H Ha6Aro,ll.eHHJ1: ,ll.aTb Y40BAeTBOpH

TMbHoe o6nRCHeHHe KaCaTeAbHO 3TOH cpe,ll.bl H KacaTeAbHO TOro, KaK OHa 

,ll.eJ1:crByeT, npoH3BOM rAaBHhie RBAeHHR npHpO,ll.bi" ••• MLI 3aKArotJaeM, 

'ITO CBeT He BeiiJ;eCTBo, a npou;ecc, npOHCXO,li.RIIJ;HH B BeiiJ;eCTBe, npH'IeM 

npou;ecc, npoHCXOMIIJ;HH B nepBoi1: qacrH CBeTa, Bcer4a nponmonoAo~ 

)KeH npou;eccy, npoHCXO,li.RIIJ;eMy B TOT )Ke MOMeHT BO BTOpOJ1: 'IaCTH, TaK 

'ITO, KOr,ll.a ,li.Be 3TH lJaCTH 6y4JT COe,li.HHeHbi BMeCTe, HHKaKoro ,ll.eMCTBHR 

He 6y4eT •.. >> [4]. 

ITo MHeHHIO MaKcBeAAa, 3<PHP o6Aa,ll.aeT ynpyrocrLro, TBep,li.OCThiO, Ko

HetJHOJ1: nAOTHOCTbiO, HO OH OTAHlJeH OT 06bi'IHOM MaTepHH. KoAe6aHHR 

cBeTa - nonepe'IHhie. « ••• Mbi 3HaeM, 'ITO 3qmp nepe,.11.aeT nonepe'IHhie 

KOAe6aHHR Ha BeCbMa 60AbiiiHe paCCTORHHR 6e3 'IJBCTBHTeAbHOH TIOTepH 

3uepmH TIJTeM pacceRHHR... ECAH cyiiJ;ecrByeT BpaiiJ;aTeALHoe 4BH)Ke

HHe, TO OHO ,li.OA)KHO 6biTb BpaiiJ;eHHeM BeCbMa MaAbiX yqaCTKOB cpe,ll.bi, 

Ka)K,li.OrO OKOAO ero C06CTBeHHOH OCH, TaK 'ITO cpe,.11.a ,li.OA)KHa pacna,ll.aTbCR 

Ha MHO)KeCTBO MOAeKJARpHbiX BHXpei1: ••. >> [5]. ' 

MTaK, no MaKcBeAAy, <<e4HHcrBo B OTHOIIIeHHH MepLI 11 'IHCAa Bo Bce

AeHiioJ1:·,, HeOT,ll.eAHMO OT BBe,ll.eHHOro HM npe,li.CTaBAeHHR 06 3<PHpe, J 
3<PHpa eCTb cpJHKU:HH HOCHTeAR 3AeKTpoMarHHTHOro TIOAR H, B03MO~<Ho; 
rpaBHTaiJ;HOHHOrO TIOAR, 'ITO CBeT - He BeiiJ;eCTBO, a npou;ecc, npoHCXO

,li.RIIJ;HH B BeiiJ;eCTBe, H y 3<PHpa CJiu;eCTBJeT, B TOM 'IHCAe, BpaiiJ;aTeAbHOe 

,li.BH)KeHHe MaAbiX yqaCTKOB cpe,ll.bl, Ka)K,li.Oro OKOAO ero c'o6CTBeHHOH OCH, 

TaK 'ITO cpe,.11.a ,li.OA)KHa pacna,ll.aTbCR Ha MHO)KeCTBO MOAeKJARpHbiX BHX: 

peM:. . 

04HaKo onhiThi MaM:KeAbCOHa (1881 r.) H MaM:KeALCoHa-MopAH (1885...:. 
1887 rr.) [M; M-M] noKa3MH, 'ITO ·«3<PHpFioro BeTpa>> npH,li.BH)KeHHH 

3eMAH qepe3 3<PHp HeT, 06Hapy)KHTb ,li.BH)KeHHe 3eMAH qepe3 3<l>Hp c' 
TO'IHOCThro 40 tJAeHoB V2

/c
2

, r,.11.e V -· cKopocrb 3eMAH, a c __: CKopocrb 

CBeTa, He J,ll.a!lOCb. fpaHH'IaiiJ;aR C TI03T!f'IeCKOM KapTHHa 3<PHpa, HapHCO~ 
BaHHaR BLime MaKCBMAOM, TepneAa Kpax HAil HJ)K,ll.aAacb B cepbe3HOM 

TeopeTH'IeCKOM 060CHOBaHHH. lfTo6bi COBMeCTHTb rHnOTe3y HeTIO,li.BH)K

HOro 3<PHpa c oTpHu;aTeAhHhiM pe3yALTaT~M onLiTOB [M; M-M], «l>Hu;-. 

A)KepaAL4 uf. A. JlopeHu; Bhi,li.BHHJAH mnoTe3y C)KaTHR TeA B HanpaBAe-
/ 2 2 ' . ' 

HHH Hx 4BH)KeHHR Ha MHO)KHTMh 1 - V. I C: • . . 

B 1895 r. r. A. Jlop(:?HU: rOBOpHA: « ••• KaK HH 0'PaiiHa 3Ta rHTIOTe3a, HY)K

HO 6y4eT npH3HaTL, 'ITO OHa BOBce He TaK HenpHeMAeMa, eCAH TOAhKO Mhi 
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4 onycrHM, 'ITO H MoAeKyARpHbie CHAhl nepe4a10TCR qepe3 31>Hp ••• TaK 

KaK <PopMa H pa3Mepbl TBep,li.OrDTeAa B KOHe'IHOM CtJeTe o6yCAaBAHBaiOT

CR HHTeHCHBHOCTbiO MOAeKJARpHbiX B3aHMO,ll.eHCTBHH, TO B 3TOM CAyqae 

ue MO)KeT He npoH30HTH H H3MeHeHHe pa3MepoB. CAe,ll.oBaTeAbHO, c Teo

peTH'IeCKOH CTOpOHhi HeT B03pa)KeHHH npOTHB 3TOH, rHTIOTe3bi ••• >> [6]. 
B craTbe «0 4HHaMHKe MeKTpm.Ia>> (1905 r.) A. ITyaHKape nHcaA: 

«JlopeHu; ••• C'IHTaA He06XO,li.HMbiM ,li.OTIOAHHTb CBOIO rHTIOTe3y TaK, lJT06bi 

nocryAaT OTHOCHTeAbHOCTH HMeA MeCTO H npH HaAH'IHH 4PJrHX CHA, no

MHMO MarHHTHbiX. CorAaCHO ero H,ll.ee, BCe CHAbl, KaKOrO 6bi OHH HH 6hiAH 

npoHCXO)K,ll.eHHR, Be4YT ce6R 6Aaro,ll.apR npeo6pa3oBaHHIO JlopeHu;a (11, 

CAe,li.OBaTeAhHO, 6Aaro,ll.apR nocrynaTeAbHOMJ nepeMeiiJ;eHHIO) TO'IHO,TaK 

)Ke, KaK 3AeKTpOMarHHTHhie CHAbl. 0K<f3a{lOCb He06XO,li.HMbiM 6oAee BHH

MaTeAhHO paCCMOTPeTb 3'1}' rHnOTe3y H, B 'IaCTHOCTH, HCCAe,li.OBaTb, K3KHe 

BH,li.OH3MeHeHHR OHa BHOCHT B 3aKOHbl TRrOTeHHR ••• 

ECAH pacnpocrpaHeHHe CHA npHTR)KeHHR npoHCX04HT co cKopocrbiO 

CBeTa, TO 3TO He MO)KeT 6hiTb pe3JAbTaTOM ,!<aKHX-AH6o~yqaJ1:~ <?~

'2:0RT..:AbCTB, a ~)KHO _!>hiTh~,lS:!..OBAeH£..9jl,~,!!KIJHH fl.!l!-!1£?1 

T<)r,ll.a B03HHKaeT 3a,ll.alJa rJiyo)Ke npoHHKHJTh B npHp04J 3TOH <PJHKU:HH 

H CBR3aTh ee C 4PJrHMH CBOHCTBaMH 31>Hpa ••• >> [7]. 
B TOM )Ke craTbe ITyaHKape nHcaA: « ••. mnoTe3a JlopeHu;a H Cl>Hu;-A)Ke

paAL,ll.a Ka)KeTCR, Ha nepBbiH B3rAR4, BeCLMa crpaHHOH. Bee, 'ITO Mhi'MO

)KeM CKa3aTb B HaCTORIIJ;ee BpeMR B ee nOAb3J, 3TO TO, 'ITO OHa RBAReT

CR Henocpe,li.CTBeHHbiM Bbipa)KeHHeM 3KCnepHMeHTaAbHbiX pe3JAhTaTOB 

Mal1KMhCOHa, eCAH onpe4MRTh paccroRHHR BpeMeHeM, KOTopoe HY)KHO 

CBery MR HX npOXO)K,ll.eHHR. 

KaK 6hi TaM HH 6biAO, HO HeB03MO)KH0 H36aBHThCR OT Bne'IaTAeHHR, 

'ITO npHHU:Hn OTHOCHTeAbHOCTH - 3TO Bceo6IIJ;HH 3aKOH npHp04hi. Mbi 

HHKOr,ll.a, HHKaKHMH MbiCAHMbiMH cpe,li.CTBaMH He CMO)KeM o6Hapy)KHTb 

HH'Iero, KpOMe OTHOCHTeAhHhiX CKOpocreJ1:. f104 3THM R nOHHM3IO He 

TOAbKO CKOpOCTH TeA no OTHOilleUHIO K 31>Hpy, HO H CKOpOCTH TeA no OT

HOilleHHIO ,.11.pyr K 4pyry ••• >> [8]. 
B 1912 r. B craThe «fHnoTe3a KBaHTOB>> A. ITyaHKape nHcaA: «HHKaKoJ1: 

OnbiT He MO)KeT BhiRBHTh, HaXO,li.HTCR AH TeAO B nOKOe HAM B a6COAIOTHOM 

,li.BH)KeHHH TO AH no OTHOilleHHIO K a6COAIOTHOMJ npocrpaHCTBJ, TO AH 

no OTHOilleHHIO K 3<Prtpy ••• >> [9]., 
MTaK, HLIOTOH, ci>apa,.11.eJ1:, Cl>rt3o, MaKCBeAA, JlopeHu;, ITyaHKape, ITAaHK 

(R He Ha3biBaro MHomx 4pyrnx HMeH no noHRTHoM: nprt'IHHe .- Bee HMeHa 

nepe'IHCAHTb HeB03MO)KHO) -;-.Bee OHH B CBOHX Tpy4ax nprt3HaBaAH 3<Prtp 

peM.f>HOJ1: cy6craHu;HeJ1:. 

ITyaHKape 40Ka3aA rpynnoBLie cBoJ1:crBa npeo6pa3oBa_nni1: JlopeHu;a, 

BBM 4-MepHoe npocrpaHCTBO-BpeMR. TaK. B03HHKAa pMRTHBHCTCKaR 
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popMa 3afll1CH OCHOBHbiX 3aKOHOB, AarpaH)I(:WaHOB; ypaBHeHHM ,<'I,B:W)I(e
HHR (H ,<'l,a)l(e peARTHBHCfCKaR ¢opMa pacqeTOB) B COBpeMeHHOii TeOpHH. 
PCARTHBH3M B03HHK H IlOAyqHA 060CH(>BaH:We Ha OCHOBe npH3HaHHR cy

rn;ecrBOBaH:WR 3¢:wpa. 

B cnen;:waAbHOM Teop:w:w OTHOCHTeAbHOCfH 3:ii:HlliTCMHa CJin;CCfBOBa
HHC 3¢:wpa oTp:wn;aeTcn. B craTbe «K 3AeKTpO,<'I,HHaM:wKe ,<'I,BH)I(yrn;:wxcn 
TeA>> (1905 r.) 3iiHlllTCMH Il:WCaA: « ... ney,<'l,aBlllHCCR 11011biTKH o6napy)I(HTb 

,<'I,B:W)I(CHHC 3eMAH OTHOCHTeAbHO "cBeTOHOCHO:ii cpe,<'l,bl" Be,<'I,JT K npe,<'I,I10-
AO)I(eHHIO, qTo He TOAbKO B MeXaHHKC, HO H B 3AeKTpO,<'I,HHaM·HKe H:WKa

KHC CBOMCfBa RBACHHM ne COOTBeTCfBJIOT 110HRTHIO a6COAIOTH0f0 110KOR, 
H ,<'l,a)l(e 6oAee TOro - K npe,<'I,IlOAO)I(eHHIO, qTO MR BCeX KOOp,<'I,HHaTHbiX 

c:wcreM, MR KOTOpbiX cnpaBe,<'J,A:WBbl ypaBneHHR MaKCBeAAa, HMeiOT Me
ITO Te )I(C CaMbie 3ACKTpO,<'I,HHaM:WqecKHC H OnT:wqecK:we 3aKOHbl, KaK 3TO 

y)l(e ,<'J,OKa3ano MR BeA:wq:wn nepBoro nopn,<'I,Ka. 3To npe,<'l,nOAO)I(en:we (co~ 

,t1,Cp)l(aHHC KOTOporo B ,<'l,aAbHCMllleM 6y,<'l,eT Ha3b}BaTbCR np:wnn;:wnOM OT

HOCHTeAbHOcr:w) Mbl HaMepeHbl npeBpaT:WTb B npe,<'l,nOCbiAKJ H C,<'J,eAaTb, 
KpoMe Toro, ,<'l,o6aBoqnoe ,<'l,onyrn;en:we, naxo,<'I,Rrn;eecn c nepBbiM AHlllb B Ka
)Kyrn;eMcn npoT:wBopeq:w:w, a :wMeHHO, qTo CBeT B nycroTe Bcer,<'l,a pacnpo

crpanneTcn c onpC,<'I,eAeimoii cKopocrbiO V, He 3aB:wcnrn;e:ii oT cocronn:wn 

,t'I,BJ1)1(CHJ1R H3AyqaiOrn;ero TeAa. 3Tl1 ,<'!,Be npe,<'l,nOCbiAKH ,<'J,OcraTOqHbl MR 

Toro, qTo6br, noAO)I(HB B ocnoBy Teop:wiO MaKCBeA:lla MR noKonrn;itxcn 

TeA, nocrpOI1Tb npocryiO, CB060,<'I,HJIO OT npOTHBOpeq:w:ii ,<'I,HHaMHKJ ,<'I,BH
)I(Yll~l1XCR TeA. BBC,<'J,en:we "cBeTonocHoro 3¢11pa" oKa)l(eTcn np:w :9TOM H3-

AHlllHMM, nOCKOAbKJ B npe,<'I,AaraeMOii Teop:w:w He BBO,<'J,HTCR "a6COAIOTHO 
noKonu~eecn npocrpaHcrBo", na,<'l,eAeHnoe oco6biMH cBo:iicrBaMH» [10]. 

K !>TOM n;MTaTe JMecrHO nocraBl1Tb BOnpoc: KaK MO)I(HO nOAO)I(HTb B 
ocuoBy ,<'I,MHaMHKH ,<'I,BH)I(yrn;:wxcn TeA «TeopiiiO MaKCBCAAa MR noKon-· 

ll~l1XCR TCA», CCAJ1 B cnen;HaAbHOii Te0p1111 OTHOCHTCAbHOCfH He cyrn;ecr

BJCT cnoco6a onpe,<'l,eAeHHR noKonrn;erocn TeAa? 

BMecre c TeM 3:iiniUTeiiH roBopMA, qTo a6coAIOTHOe npocrpancrBo B 
MCXaiiHKe HbiOTOHa - 3TO l1 ecrb 3¢11p, qT_O, TOAbKO BBO,<'J,R nOHRT:We 3¢H~ 

pa KaK a6coAIOTHoe npocrpancrBo, MO)I(HO OTA:WqHTb painoMepuoe npn

MOA:wne:iinoe ,<'J,BJ1)1(CH:we oT ycKopeHnoro, Bparn;aTeAbnoro. 

J1 TOf,<'J,a B03HHKaeT ern;e O,<'J,HH Bonpoc: 'peARTHBHCfCKaR MeXaH:WKa B 
npe,<'l,eAe MaAbiX CKOpocreii nepeXO,<'J,l1T B MCXaHHKJ HbiOTOHa, KOTopan' 

npe,<'l,nOAaraeT HaA:wq:we 3¢:wpa, OTKJ,<'I,a )l(e 6epeTCR 3¢:wp, np113HaBae
Mbi:ii 3iiHIUTeiiHOM B Teop:w:w HbiOTOHa, CCAH B Cnen;HaAbHOM TCOpHI1 OT-· 

HOCHTeAbHOCfl1 OTp:wn;aeTCR ero cyrn;ecrBOBaH:We? 

3iiHIJJTCMH fOBOpHA, qTo B Teop:w:w HbiOTOHa BAHRHHe 3¢:wpa BKAIOqe.: 

noB ¢opMyA:wpoBKY 3aKonoB ,<'I,HHaMHKH HhiOToua :w no3ToMynpocrpan: 
crBo y 1-lbiOTona oKa3aAOCb a6coAIOTHbiM :w nycrbiM; AiiaAor:wqnan c:wrya-· 
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UHR B03HHKAa C BKAIOqeHMCM 3¢11pa BO BTOpoii nocryAaT Cnen;HaAbHO:ii 
TCOpHH OTHOCHTCAbHOITH, CO,<'I,ep)l(alll;HM JTBCp)l(,t'I,CH:We 0 nocrORIICfBC 
CKOpocrH CBeTa V 1 «HC 3aBJ1:CRrn;e:ii OT COITORHHR ,<'I,BH)I(CIIl1R H3AyqaiOrn;e
ro TeAa», :w 3¢:wp oKa3aAc.H neuy)I(HbiM, a npocrpaucrBo craAo nycrhrM. 

CAe,<'J,yeT oco6enno no,<'l,qepKHJTb, qTo 3:iinlllTe:iiu ne 6hrA npoTHBHH
KOM 3¢:wpa. B CBOCM peq:w «3¢:wp H Teop:wn OTHOCJ1TeAbHOCfH», npOH3HC

CCHHOM 5 Man 1920 r. B Ae:ii,<'l,encKoM ym:tBepc:wTeTe no noBoAy :w36pan:wn 
3iiniUTe:iina noqeTHbiM npo¢eccopoM :9Toro ynMBepc:wTeTa, on roBop:wA: 

« ... np:w3nan:we Toro ¢aKTa, qTo "nycroe npocrpaHcrBo" B ¢:w3:wqecKoM 

OTHOlllCHHH He RBARCTCR O,<'J,HOpO,<'I,HbiM H H30TponHbiM, BbiHJ)I(,t'l,aeT HaC 
onHCbiBaTb ero COITORH11e C nOMOin;biO ,<'l,eCRT11 ¢JHKll;11M - rpaB11Tan;11-

0HHbiX nOTCHll;11aAOB q1111 • Ho, TaKMM o6pa30M, 11 nOHRT11e 3¢11pa CHOBa 
np11o6peTaeT onpe,<'l,eAeuuoe co,<'l,ep)l(aHMe, KOTopoe coBepiUeuuo OTA11q

HO OT CO,<'I,ep)l(aH11R nOHRT11R MeXaHJ1qeCKO:ii TeOp1111 CBeTa. 3¢11p o6rn;e:ii 
TeOp1111 OTHOC11TeAbHOCf11 ecrb cpe,<'l,a, CaMa no ce6e A11lllCHHaR BCCX MC
XaH11qeCK11X l1 K11HeMaT11qCCK11X CBOMITB, HO B TO )l(e BpCMR onpe,<'I,CARIO

rn;an MexaH11qecK~e (11 3AeKTpoMarH11TI~hre) npon;ecCbL .. ». l1 ,<'l,a~ee on 
fOBOp11A: « ... Mbl 3HaCM1 qTO OH onpe,<'l,eAReT MeTp11qecK11C COOTHOlllCH11R B 

npocrpancrBenno-ilpeMennoM KOHT11HyyMe ... » [11] 11 T. ,<'!,. 

J1TaK, nepe,<'l, HaM11 ,<'J,BC TOqKJ1 3peHl1R: 

1) .ilopenn; 11 ITyanKape cqJ1TaiOT,. qTo npeo6pa3oBaHMR .ilopenn;a RB

ARIOTCR uenocpe,<'I,ITBCHHbiM Bbipa)l(eHMCM :9KCnep11MCHTaAbHbiX pe3JAb
TaTOB Ma:ii:KeAbcona, eCA:w onpe,<'l,eARTb paccronn11n BpeMeneM, KoTopoe 

Hy)I(HO cBery MR :wx npoxo)l(,t'l,eHMR. TaKMM o6pa3oM, npeo6pa3oBaHHJI 

.ilopenn;a oTpa)l(arOT cBo:iicrBa cpe,<'l,bi, B KOTopoii pacnpocrpaiDieTcn cBeT, 
BKAIOqaiOT BAJ1RHJ1e cpe,<'l,bl (3¢11pa) Ha ¢l13J1qCCKJ1e npon;eCCbl, I1p011CXO

,<'I,Rin;l1e BO BceAenno:ii. 

2) B cnen;MaAbHO:ii TeopM:w OTHOCMTeAbnocrM cqMTaeTcn, qTO :J¢11pa 
HeT, a ecrh nycroe npocrpancrno, :w qTo · <<CBeT B nycroTe Bcer11.a pacnpo

crpanneTCR c onpe,<'l,eAenno:ii cKopocrhiO V, ne 3aBMcnrn;e:ii OT cocromr11n 
,<'I,BM)I(eHMR l13AyqaiOrn;ero TeA a». KaK Bl1,<'1,l1M, :9TOT nocry A aT cnen;MaAbHO:ii 
Te0p1111 OTHOCHTeAbHOCfH CAOBaM11 Bbipa)l(aeT ¢113J1qeCKOe CO,<'I,ep)l(aUMe 

panee ony6AHKOBaHHbiX npeo6pa3oBan11:ii .ilopenr_la. 

113 conocraBAeH11R DT11X Toq~K 3peH11R BbiTeKaeT, qTo, C O,<'J,HOii cropo
Hbl, peART11B11CfCKJIO ¢opMJ 3an.HCH BCeX 3aKOHOB 11 ypaBHeiiJ1M B ¢11311-
Ke 3ACMCHTapHbiX qacrun; MO)I(HO paCCMaTp11BaTb KaK cnoco6 BKAIOqeHJ1R 

BAI1RHI1R 3¢11pa ua ¢11311qecK11e npon;eCCbi, npOI1CXO,<'J,Rin;l1C B MI1Kp0Ml1-

pe, HO, C Apyro:ii, 110CKOAbKJ BAl1RHHe 3¢upa OKa3biBaeTCR yqTCHHbiM B 
npon;ecce peARTHBl13an;uu ¢opMyA, 3¢upa KaK 6br y)l(e :w neT, oH ne cy
!QecrByeT, KaK JTBCp)l(,t'l,aeT cneuuaAbiia·n Teo pun OTHOCHTeAbHocrM. 
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B ,ll,aHIIOH pa60Te >I OTCTaHBaiO Te3HC 0 TOM, 'ITO Bqmp KaK <J>H3H'IeCKa>J 
pea.llbHOCTb cyii:~eCTByeT, nOK33biBaiO, KaK BllH>IHHe 3<J>Hpa BOUI.IlO B <J>op
MYllbl KBaHTonoil: MexaHHKH H KBaHTonoil: TeopHH noll>I, H crporo MO,ll,e.llb 
pea.llhHoro lV -3<J>Hpa. 

MoAeAb lV -B<J>Hpa, npe,ll,.llaraeMa>I MHOH n AaHHoil: pa6oTe, YAOB.IleT
nop>Ier COBpeMeHHbiM Tpe6onaHH>IM KBaHTOBOH · TeopHH nO.Il>I, 0 'I eM ro-. 

nopH.Il ,4HpaK. lV -acfiup onpeiJe.JJLemCJ/. 1WK 6oJe-aitHtumeitHoBcKuit KOHOCHcam 
HeitmpUHO-aHmUHeitmpUHHblX nap KynepoBCKOZO muna. 

KaK MO)KHO npHHTH K 3TOMY onpe,ll,eAeHHIO? Pe.ll>ITHBHcrCKHe ypan~ 
HeHH>I Klleii:Ha-fop,li,OHa M>I CKa.ll>IpHOH 'IaCTHQbl C MaCCOH m 6e3 B3aH
MO,ll,eHcrBH>I (HllH, KaK CerD,li,H>I nHUIJT B KHHf3X, <<B nycroTe») HMeiOT BH,ll, 

rAe 

(1i2v2_.li_ a2 -m2c2)1V(x,t) = 0, 
c2 aP 

2 2 2 2 2 2 2 
v2=~+~+~· o=~+~+~ __ a __ 

ox2 ai oz2' - ax2 ai a/ c2 ot2 • 

YpanHeHHe M>I neKTopHoro no.ll>I M>I qacrHQhi c M:accoil: 3anHcbma: 
eTC>I B TOM )Ke <J>opMe, HO llf (X, t) 6y4er y)Ke MHOfOKOMnOHeHTHOH <J>JHK
QHeH. 

ITocKO.IlhKY >I yrnep)K,ll,aro, 'ITO AI06oe pe.ll>ITHBHcrcKoe ypanHeHHe M>I 

CB060,li,HOH qacrHQbl C MaCCOH m Clle,ll,yeT nOHHMaTb He KaK ypaBHeHHe B 
nycroTe, a KaK ypanueuHe M>I qacrHQbi c Maccoil: m n 3<J>Hpe, TO, no.llara>I 
3Ha'IeHHe Macchi m paBHhiM uyAro, no.llyqHM npocreii:IIIee ypanueuHe M>I 

3<J>Hpa, OnHCbiBaeMOro CK3ll>IpHOH <J>yHKQHeif llf (X, t): 

[ 
2 ( a2 a2 . a2 ) 1i2 a2 ] 1i --2 +--2 +-2 --z-2 lV(x,t) = 0. ax ay az c at 

(1) 

0rCIO,ll,a nOH>ITHO, no'IeMy >I CBOIO MO,ll,e.llb 3<J>Hpa Ha3LIBaiO MO,ll,e.llbiO 
lV -3<J>Hpa: no-nepnbiX, ua npHBbi'IHOM M>I <J>H3HKOB >I3biKe 3<J>Hp onHChi
naeTC>I llf(x,t)-<J>yHKQHeif; BO-BTOpbiX, KaK JBH,li,HM ,ll,3llee, llf -3<J>Hp OT.IlH
qaeTC>I no CBOHM CBOHCTBaM OT 3<J>Hpa MaKCBe.ll.lla-Aop:_un;a H eMy Heo6-
XO,li,HMO ,ll,aTb cnen;Ha.llbHOe Ha3BaHHe. 

PaccMoTpHM CAyqail: 3.1leKTpoMamHTHOro no.ll>I. J1cno.llh3yeM M>I ua
np>I)Kemmcreil: 3lleKrpH'IecKoro H MamHTHoro no.lleil: o6o3Ha'IeHH>I co

OTBeTcrneuuo E H H [12]. ECAH nneCTH neKTopHbiH A H cKa.ll>IpHbiH cp 
nOTeHQH3llbl C nOMOII:IbiO COOTHOUieHHH 

H= rotA, -- 1 aA E=----gradm c at y, 

(2) 
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a TaK)Ke nocno.llL30BaTbC>I yCAoBHeM Aopeun:a 

Ciiv A+ l acp = o 
c at · 

-TO M>I noTeHn;Ha.lloB A H cp, KaK H3BeCTHo, noAyqaroTC>I ypanueHH>I 

oA = v2-A __ 1 a2A --0 
c2 aP - · 

ocp = v2cp __ 1 a
2

cp = 0 
c2 at2 0 

(3) 

(4) 

B npeAe.llax Aopenn:enoil: KaAH6poBKH (3) CK3ll>IpHbiH noTelin;Ha.ll MO)KHO 
no,ll,o6paTb paBHhiM nyAro. Tor4a He3aBHCHMa>I OP3ap>JAOB qacrb noTeH--n;ua.llOB A H cp 6y4er onpe,ll,e.ll>ITbC>I ypanueHH>IMH 

oA = 0; divA= 0; cp = 0; -:E =-l 3A; H= rotA. 
c at 

(5) 

CHcreMa ypanuem1il: (5) n 3TOM CAyqae oKa3biBaeTc>I no.lluocrhro. 3K
BHBa.lleHTHOH ypanuenH>IM MaKcBell.lla-Aopenn;a. B 3TOM CAyqae·o6~r~ee 
peiiienHe ypanueuHil: (5) o6pa3yeTc>I cynepno3Hn;Heil: nonepe'IHhiX 
BO.IlH [12]. 

BeKTopHbiH A H CK3ll>IpHbiH cp noTenn;Ha.llbi M>I 6o.llee CHMMeTpifq
uoro npe,ll,cran.lleHH>I Moryr 6biTb o6ne,li,HHeHhi n OAHH 'IeTbxpexMepHbiH 
neKTop lVi. Tor,ll,a ypannenH>I (4) 3anHIIIJTC>I n BHAe 

DlVi(X,t) = 0. (6) 

YpanueuHe (6) >I onpe,ll,e.ll>IIO KaK ypanneHHe cocro>IHH>I pea.llbHOro 
lV -3<J>Hpa. 

XoTe.llOCh 6hi nO,li,'IepKHJTL He'ITO neo6hi'IHoe npH nepexo,ll,e oT ypan:.. 
HeHHil: MaKCBeA.Ila K ypanueHHIO M>I 3AeKTpoMamHTHbiX noTeun;ita.llOB - . . 
A H cp, HllH n uameil: 3anHcH - K ypanueHHIO M>I lV -3<J>Hpa (6). 

HH B O,li,HOM yqe6HHKe, HH B O,li,HOH MOHorpa<J>HH He o6pa~r~aeTC>I Bill!~ 
MaHH>I Ha TO, 'ITO, BBOA>J BCnOMOraTe.llbHhie 3.1leicrpOMamHTHbie nOTeHQH-

3llbi A H cp no<J>opMyllaM (2), Mbi npHpan~HnaeM <J>H3H'IeCKH ua6.1liO,ll,ae

Mhie BeAH'IHHbi H H E K ue<J>H3H'IeCKHM, ncnoMoraTeAhHbiM <J>JHKU:H>IM 

A 11 cp. B <J>I13HKe TaKoro 6hiTL ue AO.Il)KH<l!' ECAH c OAHOM croponhi cooT
uomenH>I croHT <J>I13H'IeCKI1 ua6.1liO,ll,aeMa>I BeAH'IHHa,' TO 11 c Apyroil: ero 
CTOpOHbl ,li,O.Il)l(Ha CTO>ITb <J>I13l1'IeCKI1 Ha6.1liO,ll,aeMa>J·BeJll1'Il1Ha.' 
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0' 

' -B Aei1crmnellbnocru, B cooTHoiiieimu (2) noTeHQHallbl A H cp onHCbi-

BaiOT cpu3uqecryiO peallbHOCTb - 3TO 1V -3cpup, H 3Ta cpu3uqecKaR peallb-
nocrb ua6lliOAaeMa. · · 

OnepaTop KJieH:ua-fopAona MO)KeT 6biTb npeAcraBlleH B BHAe npou3-

BCAeHHR AByx KOMMY™PYIO~Hx MaTpuqnhiX onepaTopon: 

la,B(D- m2) = :L(irn _,a + m) (irk _,a - m) , 
· a ~ ~ ~ M 

J1: AJ151 TOro, qT06bi cpyHKQJ1:51 TIOll51 TIOAqHHRllaCb ypaBHeHHIO l0J.ei1:ua
fopAOHa 

(o- m2 )1V = o, (Sa) 

Mbi MO)KeM noTpe6oBaTb, qTo6bi ona YAOBlleTnopRlla TaK%e OAHOMJ H3_ 

ypanneuui1 nepnoro nopRAKa: 

(irn a~n + m )w = 0 HllH (irn a~n- m )w = 0. (56) 

YpannenHR (56) Menee o6~ue, qeM ypanneuue ·(Sa), H xoTR BCRKoe peiiie

nue OAHOro H3 ypanueuui1 (56) YAOBlleTBopReT ypanneHHIO (Sa), o6paTnoe 

COOTHOIIIeHHe He HMeeT Mecra. 

06~HM CBOHCTBOM BCeX peiiieHHH ypaBHeHH51 KJiei1:ua-fopAOHa, CO

OTBeTCTBJIO~HX OAH03HaqHbiM npeACTaBlleHH51M rpynnbi JlopeHQa; 51Bll51-

CTC51 TO, qTo COOTBeTCTBJIO~He HM qaCTHQbl 06llaAaiOT QellbiM CTIHHOM 

(0, 1, ... ). qaCTHQbl C TIOllJQellbiM CTIHHOM, OTIHCbiBaeMble ypaBHeHHRMH 

(56), OTIHCbiBaiOTC51 CTIHHOpHbiM npeACTaBlleHHeM [13). fiOllaraR B ypaBH~ 
IIHRX (56) 3HaqeHHe m = 0, Mbl TIOllyqaeM ypaBHeHH51 AJ151 HeHTpHHQ-aHTH

HeHTpHHHOro TIOll51. TaKHM o6pa30M, B03Bpa~a51Cb K COOTHOIIIeHH51M (2} 
J1: (6); Mbl MO)KeM JTBep)K,ll,aTb, qTo 3lleKTpOMarHHTHbie UOTeHQHallbl He 

eCTb npocro BCIIOMOraTellbHbie cpJHKQHH, a CB513aHbi onpeAelleHHbiMH CO

OTHOIIICHJ1:5IMH c cpu3uqecKoi1 peallbHOCTbiO - 1V -3cpupoM - Hei1TpHHO-

anTHnei1TpHHHbiMH napaMH. . 

1Jf -3cpHp o6pa3yeT CBepxnpOBOAR~JIO cpeAy, 3aiiOllH51IO~JIO Bee 

MHpOBOe npocrpaHCTBO, He np051Bll51eTC51 B TeTillOeMKOCTH Tell~ AOTIJCKa

eT pacnpocrpaHenue nonepeqHbiX BOllH (RBllReTCR nocuTelle~ 3lleKTpo~. 
MarHHTHbiX BOllH), AOTIJCKaeT pacnpocrpaneHHe CIJJfHOpHbiX J1: 6030HHbiX 

BOllH (51Bll51eTC51 HX HOCI1TelleM), He npermTCTBJeT ABH)KeHHIO 3AeMeUTap

HbiX qaCTHQ, JIAep, KOCMHqeCKHX Tell, BKJ1IQqa5J 3Be3Abl B MHpOBOM npo

crpaHCTBe. 0 TOM, qTo HeHTpHHO (Hei1TpHHHa51 BOllHa) npOHHKaeT CKB03b 

TOll~Y 3Be3A, CollHQa, 3eMllH 6e3 cy~eCTBenHoro H3MeHeliHR uanpaBll~ 
HHR H noTepu 3Hepruu, HaM xopoiiio H3Becruo. MO)KHO npC,li,TIOllO)KHTb, 

qTo CKall51pHa51 KOMTIOHeHTa 1Jf -3cpHpa npHHHMaeT Ha ce651 CBOHCTBO TI~. 
peAaTqHKa rpanuTaQHOHHbiX CHll. · Ko. BCeMy. CKa3annoMy MO)KHO. A06a7 
BHTb, qTo nenpepbiBHa51 KOlle6aTeJibHa51 CHCTeMa C AHHaMuqecKOH TOqKJ1: 
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3peHH51 3KBHBalleHTHa COBOKJTIHOCTH rapMOHHqecKHX OCQHllll51TOpOB. 

Cy~ecrnyeT TeopeMa Bei1:JIR-KypaHTa: «ECJIH MH~a noltu Malla no cpan

uenuiO C llHHeHHbiMH pa3MepaMH KOlle6lliO~eHC51 CHCTeMbi J1: eCJIH npe

AellbHbie JCl10BJ1:51 OAHOpOAHbi, TO CTieKTp qaCTOT He 3aBHCHT OT KOHKpeT

HOrD BHAa npeAeJibHbiX JCllOBHH H OT cpopMbi TIOllOCTH>>. 

MoAeJib 1V -3cpupa KaK uenpepbiBI_IaR KOlle6aTellbHaR cucreMa YAOB

lleTBOpReT JCAOBHRM TeopeMbi· Bei1llR-K ypanTa, H 1V -3cpup, B npHHQHne, 

MO)KHO paccMaTpHBaTb KaK COBOKJTIHOCTb rapMOHJfqecKHX OCQHllll51TO-

poB. . 

A Tenepb yKa)KeM na Hepa3pbiBHJID CB513b w~3cpupa c KBaHTOBOH Me

xaHHKOH. 

BcnoMHHM, KaK. peiiiaeTcR npo6lleM:a aToM a BOAOpoAa B KBaHTOBOH 

MeXaHHKe. ,4JIR CJiyqaR, KOrAa TIOTeHQHallbHa51 3HeprH51 V(;) He 3aBHCHT 

OT BpeMeHH J1: ccpepuqecKH-CHMMeTpHqHa, TaK qTo V(;) 3aBHCHT TOllbKO 

OT a6COlliOTHOH BellJ1:qJ1:Hbi r BeKTOpa -; 1 peiiieHHe BOllHOBOro ypaBUeHH51 

IIIpeAHHrepa 

2 ' 
-in aw = _1Lv2w + V(;,t)W at -2m 

(7) 

TIOllyqaiOT TIJTeM pa3AelleHH51 nepeMeHHbiX: n 

1V(;,t) = u(;)j(t), 

u(;) = u(r,O,cp) = R(r)Y(O,cp). 
(8) 

IIocKOllbKJ npo6lleMa aTOMa BOAOPOAa paccMaTpunae~cR KaK n[m6lleMa 

B3aHMOAeHCTBJ1:51 ABJX ,Tell (npOTOHa J1 3lleKTpona) J1 peiiiaeTC51 C QCllbiO 

HaXO)KAeHJ151 CTaQMOHapHbiX COCT051HJ1H C TIOCT051HHbiM 3HaqeHHCM 3Hep

rMJ1 E, TaK qTo 1V(x,t) = ce-iEtln, rAe c - HeKOTopaR HOpMMponoqnaR 

KoucraHTa, TO MR cpyuKQHH R(r) H Y(O,cp) 113 ypam-IeHHR (7) nollyqaiOTCR 

CJieAyiO~He ypaBHeHJ151 [14): 

1 a ( . aY) · 1 a2 y · ~. e .,8 sm8~8 + -.-2---2 + tlY = 0, (9) 
sm a a sm e dip 

_l_A_(r2 dR) + { 211 [ E _ V(r)]- _d_}R = 0, 
? dr dr liz . r2 (10) 

rAe A - nocroRnHaR pa3AelleHMR nepeMeHHbiX B cpyHKQHRX R(r) 11 Y(O, cp); 
/1 - npHBe,i:'l,eHHa51 Macca CHCTeMbi npOTOH(p) + 3AeKTpOH (e); E - mrep

. rl151 JpOBH51 AJ15I CB513aHHOro COCT05IHJ151 p'+ e'(E < 0); V(r) - IIOTeHQH

aJibUa51 3HeprH51 B3aHMOAeHITBHJI npoTOHa C 3lleKTpOHOM, panna51 - e2/ ~. 
YpanHeuue (9) TaK%e peiiiaeTC51 TIJTeM paMe;,eHHR nepeMennbrx: 

,Y(O,cp),;, 8(8)<D(cp), 
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B pe3yllLTaTe qero rio11yqaiOT ypanHeHJui 
- - ' 

a2ci>(cp) + v<l>(cp) = o, 
acp2 

1 d ( . 0 a8(0)) ( 1 11 ) 8 0 sin 0 dO sm -----arr- + /1 - sin2 0 ~ ( ) = 0. 

PerneHHe MR ci> ( cp) HMeeT BJ14 

Cl>m(cp) = _1_eimrp. II= m2 
2TC ' 

(11) 

(12) 

(BeJlJ1qJ1Ha « m >> MO)l(eT paBHRTbCR lli06oMy ll;e.llOMY I10Jl0)l(J1Te.llbHOMY 

J1llJ1 OTpHu;aTe.llbHOMY qJ1CJly}, a <J.>l13J1qeCKJ1 ,li.OIIYCTl1MbiMJ1 perneHJ1RMJ1 

ypanHeHHR MR 8(0) OKa3LIBaiOTCR Te, KOTOpbie Y40B.IleTBopRIOT yCllo-

BJ1RM 

J = l(l + 1), 

lml~l .. 

PernenHR ypaaneHHR MR <J.>ynKU:HH 8(0) Bbipa)l(aiOTCR qepe3 rrpHcoe-

4HHeHHbie IIOllHHOMbi Jle)l(aH,tJ.pa. B HTore MR pa,tJ.HallbHO:ii: qacrH R(r) 
ypaBHeHHR IIIpe4HHrepa rro11yqaeTCR ypanHeHHe B BJ14e 

2 -
_l__4_(r2 dR)+ 211 .LR(r)+ 211 ER(r)-l(l+ 1) R= 0. (13) 
r2 dr dr 112 r 112 r2 

J13,tJ.eCb R06paiu;aiO BHJ1MaHJ1e Ha O,li.J1H J13 Kpl1TJ1qeCKJ1X MOMeHTOB,KBaH

TOBOH MexaHHKH. 

Pa,tJ.HallhHoe ypaBHeime (13) - 04HOMepHoe, B KOTopoM rroTeHu;Hallb;. 

HaR 3HeprHR V(r) OKa3allaCb 3aBHCRiu;eii: oT 4BYX qacreii:: 

V(r) = + 2!1 £- l(l + 1). 
n.2 r ? (14) 

0 

Ec11J1 qlleH -e2/r OTaeqaeT 3a KYllOHOBCKoe B3aHMO,tJ.eii:crnHe rrpoToHa c 

3lleKTpOHOM B aTOMe BO,li.OpO,tJ.a, TO IIORBlleHJ1e BTOporo qJ1eHa l(l + 1)/? 
He o6yCllOBlleHo HHKaKHM <J.>H3J1qecKHM B3aHMO,tJ.eii:CTBHeM. OH rrpoHcxo-

4HT oT yrllOBbiX rrepeMeHHhiX BOllHOBoii: cpynKU:HH. TeM He MeHee IliH<J.><J.> 

ITO 3TOMY IIOB04Y IIJ1liieT: «<l>J13J1qecKoe rrpOHCXO)l(,ll.eHJ1e ,tJ.06aaoqHOH 

"rroTeHu;HallbHOH 3HeprHJ1" (rroKa3aTe.llbHO, qTO CllOBa "rroTeHu;HallbHOH 

3HepmH" IliH<J.><J.> B3R.Il B KaBbJqKJ1. - II. C. 11.) CBR3aHo c MoMeHToM KOllH

qecraa 4BH)l(eHHR ••• » (eM. [14], c. 94). 

0,tJ.HaKO eCllJ1 B ypaBHeHJ1J1 MR pa,tJ.HallbHOH qacrJ1 (13) I10Jl0)l(J1Tb ey
llOHOBCKOe B3aJ1MO,tJ.eHCTBJ1e e2f; paBHblM HJAIO, TaKqTQ Me)l(,ll.yrrpOTOHOM 
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J1 3JleKTpOHOM HJ1KaKOrO B3aJ1MO,tJ.eHCTBJ1R He· 6yAeT, H> qJleH l(l + 1)/? 
ace panHo ocraeTcR, He J1cqe3aeT, 11 CBR3LIBaTb ero rrpoHcXO)l(,ll.eHHe c op-

6HTallhHhiM MOMeHTOM KOJlJ1qecrBa ,li.BJ1)l(eHJ1R y)l(e 6eCCMbiClleHHO. 

B ,tJ.eii:CTBHTe.llhHOCTH, rroRBlleHHe qJleHa l(l + 1)!? B ypanHeHHH (13) 

COCTOJ1T B TOM, qTo OH HMeeT 1If -3<J.>HpHoe rrpOHCXO)l(,ll.eHJ1e. YT06bi y6e

,tJ.J1TbCR B 3TOM, o6paTJ1MCR K TeOpHH BOAHOBO,li.OB. 

PaccMoTpHM 3a4aqy Haxo)l(,ll.eHHR co6CTBeHHbiX 3lleKTpoMarHHTHhiX 

KO.Ile6aHH:ii: rro11oro pe3oHaTopa B <J.>opMe rnapa [15]. 

,411R <J.>ynKU:HH EopmHca U(r, 0, cp) 3arrHCbiBaeTcR ypanHeHHe 

a2u + 1 [_Q_sinOau +_Q_-._1_au]+k2U=O. (15) 
ar2 r2 sin 0 ao ao acp sm 'P acp 

<J>yHKD;J1R E~mHCa CBR3aHa ~pe,tJ.e.lleHHbiMJ1 COOTHOliieHJ1RMJ1 C 3JleK~ 

TpHqecKHM E 11 MamHTHLIM M IIOllRMH, J1 eCllH npH 3TOM <J.>ynKU:HR U 
Y40BlleTBopReT ypaBHeHHIO (15}, TO 04HOBpeMeHHO Y40BlleTBopRIOTCR J1 

ypanHeHHR MaKcBelllla. C 4pyro:H cropoHhi, <J.>YHKU:HR U camaHa orrpe,tJ.e

.lleHHhiMH cooTHorneHHRMH c rroTeHu;Ha~aMH A 11 cp, T. e. c W -3<J.>HpoM. 

PerneHHe ypanHeHHR (15) rro11yqaeTCR, KaK J1 B KBaHTOBoii: MexaHHKe, Me

TO,li.OM pa3,tJ.e.lleHJ1R rrepeMeHHbiX: 

U(r,O,cp) = FJ.(r)Pl.(O,cp). 

5I HaMepeHHO OCTaBllRIO o603HaqeHJ1R J13 KHJ1rl1 JlyH ,tJ.e,Ep~.HllR. ,411R 
Ka)l(,li.OH J13 <J.>JHKD;J1H FJ. (r) J1 PJ. (0! !p) IIOllyqaiOTCR ypaBHeHJ1R . 

1 a . 0 an 1 a2 Pl. -;-0 -:~o sm -:~o + ---2---2- + rPl. = O, 
sm -0 0 sm 8 acp 

? a2 FJ. + k2r2 FJ.- rFJ. = o. 
a? 

' (16a) 

(166) 

B 3a4aqe paccMaTpHBaiOTCR rapMOHJ1qecKHe no BpeMeHH 3lleKTpoMar

HJ1THLie BOllHbi, xapaKTepH3YIOiu;J1eCR qacrOTOH 11: 

J1JlJ1 BOllHOBbiM BeKTopoM 

II= jg;_ 
2TC 

k = 2TCII [k] ::: CM-1; 
c ' 

B ypaBHeHHH (166) crOHT KaK pa3 BeJlJ1qJ1Ha k2 , B ypaBHeHHH (16a) ae

llJ1qHHa y -,KQHCTaHTa pa3,tJ.elleHJ1R rrepeMeHHbiX. 

YpaBHeHHe (16a) rrollHOCThiO .coarra,tJ.aeT c ypanHeHHeM (9), J1 perne

Hl1RMJ1 ypaBHeiiHR (16a) RBllRIOTCR c<J.>epHqecKHe <PYHKU:HH. PeryllRpHoe 
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pemeHHe ypaBHCHHJI (166) AJ151 BCex e l1 cp HMeeTCJI TOilbKO TOrAa, KOfAa 
y = n(n + 1). TaKHM o6pa3oM, ypanueu11e (166) npHHHMaeT BHA 

d. 2 R + [k2 __:_ n(n + 1) ]n = 0. (17) 
d? r2 · 

ECAH noAO)KHTb R (r) = rf(r), TO ypaBueuHe (17) 3anHmeTCJI B BHAe 

d
2
f + 1.. df + [k2 :_ n(n + 1) ]f(r) = 0. (18) 

dr2 r dr ? 

ilpoBCAJI He60ilbmJ1e BbiKilaAKH, MO)KHO ypaBHeHHe (13) 113 KBaHTOBOH 
MeXaHJ1Kl1 3anHCaTb KaK 

d
2
R +l_dR +(2!1E + 2f1e

2 
_l(l+ l))R= O. 

dr2 r dr 112 112r r2 
(19) 

ECAH B ypaBHeHHH (19) tiileH, OTBeTCTBeHHbiH 3a KJIIOHOBcKoe B3aHMO

AeiicrBHe npoToHa c 3AeKTpouoM (= 211e2/h2 r), troAO)KHTb paBHbiM uyAIO, 

a E 3aMenHTb ua E = p2 /2f1, TO ypaBueuHe (19) nepenHmeTcJI B BHAe 

d
2 
R + 1.. dR + (k2 - l (I + 1) )R = 0 I (20) 

d? r dr ·· r2 

2 2 k2112 
__f!p_ = -- = k2

, k - BOIIHOBOH BeKTOp. 
2!1112 112 -

YpaBHeHHR (18) 11 (20) TO)I(AecrBeuuo OAHHaKOBbi 11 pemaiOTCR AJlR OA-: 

n11x 11 Tex )Ke rpaHHtiHbiX ycAoBHii - KaK 11 B KBaHToBoii MexaHHKe, peme- · 
Hl1e ypaBHCHJ151 (18) l1ID;eTC51 AJ151 j(r) TaKHM, tiT06bi j(r) 6biila KOHetiHOH 
<flynKqHeii np11 r- 0, a np11 r...:. oo <flyuKqHR f(r) ~ 0 (ua rpau11qe mapa). 
CooTBeTcrByiOrn;He pemeHHR ypaBneHHR (18) onHCbiBaiOT croR<IHe BOIIHbi 
BHJTpHmapa np11 3HatiCHI151X 

n=0,1,2, ... , m~n. 

rJOCKOIILKy 311eKTpOManii1THbie BOIIHbl ecrb He <ITO HHOe, KaK KOile6aUI151 

lJi' -3<fli1pa, TO tiiiCH n (n + 1) /r2 B ypaBHeHJ1l1 (18) OTBCti~eT 3a CT05ItiJ1e BOII
IIbl lJi' -3<fli1pa B pe30HaTope, Bbi6paHHOM B BMAC mapa. 

JthaK, Mbl 3aKIIIOtiaeM, <ITO 3aAatia HaXO)K.'I,eHJ151 3HepreTHtieCKJ1X ypoB
neii B aToMe BOAOPOAa c noMorn;biO ypaBueHHR lllpCAHHrepa no CBoeMy 
<fll13l1tiCCKOMY COAep)KaHHIO 3KBI1BalleHTHa HaXO)K.'I,eHHIO C06CTBeHHbiX 
311CKTpOMarHHTHbiX KOI1e6mmii BHJTpi1 mapOBOro pe30HaTopa, a OAHU 
113 OCHOBHbiX nOCTyllaTOB KBaHTOBOH MeXaHJ1Kl1 - KBaHTOBaHHe op611T B 
aToMe BOAopoAa (nOCTyllaT Eopa mvr = nh/27[) -.3KBHBaAeHTeu onpeAe:· 
IICHHIO YCAOBHH cyrn;ecrBoBaHHR croRtiHX BOIIH W,-3<flHpa B mapoBoM pe-
30HaTope. 
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Mbi BHAHM, <ITo KBairroBaR MexaHHKa 3KBiiBaAeinHa <<MexauHKe» W-
3qll1pa. YpaBHeHHe MR W -3<flHpa CBR3auo HendcpeA,crnenHo c ypaBue
HHRMH MaKCBeAila. PeARTHBHcrcKaR <flopMa ypaBueHHR AJlR W -3<flHpa 
COAep)KI1TC51 BO BCex ypaBHeHJ151X <fli13l1Kl1 311eMeHTapHbiX qacrHq, BO BCCX 
}1arpaH)Kl1aHaX KBaHTOBOH Te0p1111 nOJ151. 

TaKHM o6pa3oM, <flH3HKa XX BeKa 6L111a 11 ocraeTCR <flH3HKOii W -3<flH
pa. feu11ii MaKCBeJlJla npeABHAeA npaKTHtieCKH Bee cBoiicrBa 3<flHpa Kpo
Me TOfO, <ITO 3<fli1p COCTOHT 113 Hei1:Tpi1HO-auTHHeiiTpi1HHbiX nap {!Iii-nap), 
HO, KaK Mbl 3HaeM, 3KCnepHMeHTaJ1bHOe AOKa3aTellbCTBO cyrn;eCTBOBaHH51 
ueiiTpHuo 6biJ1o noAyqeHo AHmb B 1953-1956 rr. PaiiHecoM 11 KoY:!JHOM. 
Oco6eHHO YAHBJIReT reuHaJILHoe npeABHAeHHe MaKCBeAJla B cAeAyiom;Mx 

acneKTax: 

1) « ... MeJlbtiaiimHe tiaCTH 3TOH cpeALI MOryT l1MeTb KpoMe KOJ1e6a
TeJ1bHbiX .Afil1)KeHI1H ern;e l1 Bparn;aTellbHbie, npHtieM· OCI1 Bparn;eHJ151 H 
npeAcraBARIOT co6oii Te CHJIOBLie MarnHTHbie AHHHH .•. Ec11I1 cyrn;ecrByeT 
Bparn;aTeJILHoe ABH)KeHHe, TO OHO AOII)KHO 6LITb Bparn;euHeM BeCLMa Ma~ 
JlbiX yqaCTKOB cpeALI, Ka)K.'I,OfO OKOJIO era co6crBeHHOH OCH, TaK <ITO cpeAa 
AOJI)I(Ha pacnaAaTbCR Ha MHO~eCTBO MOileKy ARpHbiX BI1Xpeii. ~. » . 

Tenepb Mbi 3HaeM, <ITO HeiiTpHuo HMeeT cnHu, paBHbiH 11/2, TaK <ITO 
npe.'l,cKa3aHHe MaKcBeJIJla noAuocrLIO onpaBAaAOCL. . . ' ·. 

2) « ... MLI 3aKIIIO<IaeM, <ITO cBeT ue Bern;ecrBo, a npoqecc, npoHc.imA,5!
rn;Hii B Bern;ecr. e. npHtieM npoqe~c, ·npo~cxoMin;Hii B n'epBoii qacr~i c~era, 
BCerAa npOTHBOnOJIO)KeJI npoqeccy, npOHCXOARID;eMy B TOT )Ke MOMCIIT 
BO BTopoii qacrH, TaK <ITO, KOrAa ABe 3TH qacrH 6yAYT coeAMIIeHbi BMecre, 
HHKaKoro AeiicrBHR He 6yAeT ... » AeiicrBH'reALno, pacnaA «MOAeKyALI w:.. 
3qll1pa», cocroRrn;eii B npocreiimeM CAyqae H3 KynepoBcKoii vii-napbi, 
noAuocrbiO cooTBeTCTByeT on11caHHIO MaKcBeAAa, B Ko-fopoM BMecro cBe
Ta ClleAyeT paccMaTpHBaTb <fli13J1tieCKI1e CBOHCTBa llii-napbi. 

liiBHHrep B CBOeii BbimeynoMRHJTOH CTaTbe BBeAeHnyio 11M <flYIIAaMeH
TaALnyiO AyaJ1bH0-3ap51)KeHHYIO q~crHqy Ha3Ball «AHOHOM>>. no aiiallOfl1l1 
R npeMaraiO AaTb HeiiTpHHO-aHTHHeiiTpHnnoii nape na3BanHe «ncuon>>. 
HH)Ke JI 6yAy noAL30BaTbCR 3THM TepMHHOM. · 

3) W -3<flHp, 6yAyqH cpeAoii OAHOPOAHOii, o6ecnetiHBaeT «CAHHcrBo 
MepLI 11 'IHCila BO Bce~~eunoii>>, <ITO ue MOryT o6ecnetiHTL pa3J1HtiHLie noAR 
KBaHTOBOH Teop1111 no11ei1:. , 

Tenepb HaM Her naAo6nocrH pa3BHBaTL ry KapTHHY MHpa, KOTopaR 
6biila nocrpoeua B paMKaX cran.Z,apTHoii MOAellH. Mbl crpoHM Apyryio 

- KapTHny MHpa. BCR BHAHMaR uaMH, BCR H3BecrHaR HaM Bce~~enuaR no
rpy)Kena BO BceofueMJIIOID;Hii 11 BcenpoHHKaiOrn;J1H W -3<flup 11 )KJ1BeT, H 
pa3BHBaercR no ero 3aKoiiaM. W -3<flHp- 3To.6e3AHa, B KoTopyiO norpy
)l(eu Hl1tiTO)KH0 MaJlbiH no cpaBHemiiO C 3<flHpOM l13BCCTHbiH HaM <fll13H-

57 



I 
i 

tl 

'IeCK11i1 M11p. KaKoBo C001,"HOmeH11e Me:>I<Ay 3T11M11 ABYMJI M11paM11.- Ha

Ill11M ¢11311'IeCK11M M11poM 11 1V -3¢11poM, KaKoBo B3a11MO,il,eWCTB11e Me)l(-. ~ ' -

AY H11M11 - 3TO 'IellOBe'IecTBy npeACT011T Y3HaTb B HOBOM crOileT1111 111111 

HOBOM ThiCJI'Ie/leT1111. 

M11p, cocroJIIQ11i1 113 npoTOHOB, 3/leKTpDHOB 11 Hei1Tp11HO, cra61111eH, 

Mhr ero B11,il,11M 11 113yqaeM. Hei1Tp11HO 113yqaeM, B qacrHOCT11, qepe3 Hew~ 

TpoH 11 Hecra6111lhHhie qacr11Qhi. M11p, cocroJIIQ11i1 TOilhKO 113 Hei1Tp11HO, 

Mhl IH~ B11,il,11M, HO MO)I(HO npe,i!,n0/10)1(11Th, 'ITO OH. 6eCKOHe'IHO Be/111K 11 

pa3Hoo6pa3eH. · 

DoKa npocMaTp11BaeTCJI A11Illh MallaJI qacrb cBoi:fCTB 1V -3¢11pa, B qacr

HOCT11, 11x MO)I(HO YB11,il,eTh B JIBileH11JIX CBepXTeKJ'IeCT11 11 cBepxnpoBO,il,11-

MOCT11. 1p" -3¢11p np11H11MaeT yqacr11e B o6pa30BaH1111 BCeX X11M11'IeCK11X 

3/leMeHTOB BO Bce/leHHoif, B o6pa3oBaH1111 11, B03MO)I(H01 cnoHTaHHOM 

B03H11KHOBeH1111 )1(113H11 Ha 3eMile, B o6pa3oBaH1111 Bcex Hecra6111lhHhiX 

3/leMeHTapHbiX 'IaCT11Q, B03Bpai.QaeT o6paTHO 3Hepmro, 11MnyllhC, MO

MeHT K0/111'-!eCTBa ,il,B11)1(eH11JI1 KOTOphie nOIIJ'IaeT113 Hamero ¢11311'-IeCKOrO 

M11pa - Mhl He B11,il,11M HapymeH11JI3aKOHOB COXpaHeH11JI 3T11X K0/111'-IeCTB. 

Ec1111 MeHJieTcR cocroJIH11e Bcero 3¢11pa, Hac oKpy)l(aroi.Qero, TO norpy

)l(eHHhiif B Hero. Halll ¢11311'IeCK11W M11p o6JI3aH MeHJITbCJI COOTBeTCTByiO

IQ11M o6pa30M TaK, 'IT06hi HaXO,li,11ThCJI C 1p" -3¢11pOM ,B HeKOTOpOM «paB

HOBeCHOM>> COCTOJIH1111. EC/111 caM11, MO)I(eT 6biTh r11raHTCK11e, qacr11_1V-

3¢11pa 06/la,ll,aiOT pa3/lH'IHhiM11 3HepreT11'IeCK11M11 COCTOJIH11JIM11 11 Hallla 

Collue'IuaR c11creMa rip.u I'J.BH)I(eu.u.u qepe3 1V -3¢.up MO)I(eT nepexo,ll,HTh 

H3 O,li,HOrO CIIOJI 1p" -3¢11pa B, i'J.pyroif, TO B OKpeCTHOCTI1 COIIHe'IHOW CI1<;:Te

Mhl H, KOHe'IHO, Ha 3eM/le Moryr np011CXO,li,HTh ,i!,paMaTI1'IeCKI1e JIB/leHHJI 

rll06allbHOrO nOTenlleHI1JI H/111 rll06allbHOro nOXOIIO,ll,aHI1JI, 'ITO MO)I(eT 

np11Becr.u K CMeue ¢opM )1(113HI1 Ha 3eMile, K pa3orpeBy caMoif 3eMII11 

111111 ee OXIla)l(,ll,eH11IO .u T.I'J.. 

BoccraHOB/leH.ue 1V -3¢.upa B CB011X npaBax noCile ero «H3rnaH11R»' 113 

¢11311K11 B cneQ11allbHOW Te0p1111 OTHOCI1Te/lhHOCTI1 n03BOIIJieT OTBeTI1Th 

Iia pRA Kp11TI1'IecK11X BonpocoB, pauee nocraBileHHhiX 3i1umTei1HoM 11 

lly11 !'I.e Epoi111eM. 

1. I1c'Ie3aeT Ayalli13M BOIIHa-'IaCTI1Qa. «<>ynKQ11JI 1V, oni1ChiBaroi.QaJI 

no cerO,li,HJIIllHeif TepM11HOIIOrl111 «CB060I'J.HYIO>> 'IaCTI1Qy, Ha CaMOM ,ll,e/le 

JIBIIJieTCJI BOIIHOBOW ¢ynKQHeif 'IaCT11Qhl C yqeTOM ee ,li,B11)1(eHI1JI qepe3 

3¢11p; BOIIHOBbie npoQeCChl B 3¢11pe, conpOBO:>KAaiOIQ11e ,li,BI1)1(YIQYIOCJI 

'IaCT11Qy, onpe,ll,e/IJIIOT <<BOIIHOBhie CBOWCTBa>> CaMOW 'IaCTI1Qhl 11 np11 CO-. 

yAapeHI111 'IaCT11Qhl, uanp11Mep, C TOHKOW MeTa/11111'-IeCKOW nlleHKOW no

po:>KAaiOT I'J.11¢paKQ110HHYIO KapT11uy. Heyi'I.HBI1Te/lhHO, 'ITO BepoRTHOCTh· 

o6uapy)l(eH11R qacri1Qhi (3/leKTpoua, npoToHa 11 T.I'J..) noCile coy,ll,apeHI1JI 

C MeTa/11111'-IeCKOW . nlleHKOW onpe,ll,e/IJieTCJI KBa,ll,paTOM BOIIHOBOW . ¢yuK-, 
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Ql111 W -3¢11pa, T. e. IW (x, t) 12 
no aua1Iom11 co CBeTOM, 11HTeHCI1BHOCTh 

KOTOpOrO onpe,ll,e/IJieTCJI KBa,ll,paTOM aMnlli1TJ,ll,hl. 

2. f11y611HHaJI cyiQHOCTh Bcex MMpOBhiX npoQeccoB onpe,ll,eAJieTCR Te

neph 1V -3¢.upubiM B3ai1MO,ll,ei1CTBI1eM. Bee 31leKTpoMarnl1rnhre npoQec

Chi 6yi'I.JT nponopQ110Ha/lhHhl QellO'II1CileHHOMY 3Ha'IeHI110 noCTOJIHHOW 

fuaHKa fi, nOCKO/lhKY B Te0p1111 1p" -:a¢11pa 31leKTpOMallii1THaJI BO/lHa 

oni1ChiBaeTCJI BeKTOpHOW KOMnOHeHTOW 1p" -3¢11pa. 

3. Pemeu11e B Bl1,ll,e nllOCKoif BOIIHhi 

1V _ e(iln)(Et- ki> 

HeT uy:>KAhi 11HTepnpeT11poBaTb B Ayxe craT11CTI1'IecKoro no,li,XO,ll,a MaKca 

Eopua, o <leM roBDp111IOCh Bhrme, B n. 1. l.Jacri1Qa ocraeTcR IIOKalli130BaH

HOi1 B BO/lHe, KaK B CBOe BpeMR npe,ll,nOilara/1 Jly111'1.e EpOWilh, 11, TaKI1M o6-

pa30M1 BOCCTaHaBIII1BaeTCJI np11HQI1n ,ll,eTepM11HI13Ma, Ha '!eM HaCTai1Ball_ 

3i1umTei1u. Teopeii1'IecKaJI 4>11311Ka B03Bpai.QaeTcR K B03MO)I(HOCTI1 on11~ 
caHI1JI no 3i1HillTei1Hy e,li,I1HI1'IHOW, OT,il,ellbHO B3JITOW CI1CTeMhl, a He'l1c

KYCCTBeHHO C03,ll,aHHoro aucaM61IJI e,ll,I1H11'IHhiX c11creM. B cBoe BpeMJi llyif 
,ll,e Epoi:fllh n11ca11: << ••• He )l(e/laJI B,ll,aBaTbCJI 3,ll,eCb BnO,ll,p06HOCTI1, KOTOpbie 

3aBe/111 6hi Hac Clli1IllKOM ,ll,a/leKO, Jl HanOMHIO, O,li,HaKo; 'ITO CTO/lh 113BeCT~ 
Hhle yqeHhre, KaK lliaHK, 3i1HmTei1u 11 Illpe,li,11Hrep, 'Ihl1 11MeHa '3Ha'IaTcR 

cpe,ll,l1 11MeH OCHOBaTelleif 11 ni10HepOB KBaHTOBOW Te0p1111 C MOMeHTa ee 

B03H11KHOBeHI1JI, BCer,ll,a OTBepra/111 'II1CTO BepOJITHOCTnyiO 11HTepnpeTa-

Q1110, KOTopyro nOIIJ'II11la BnOCile,li,CTBI1H KBaHTOBaJI ¢11311Ka;.. . 

••• Pa30'IapoBaHHhiW XOIIO,li,HhiM np11eMOM; OKa3aHHhiM MOeif TeOp11H 

60ilhllli1HCTBOM ·,ll,pyri1X ¢11311KOB-TeopeTI1KOB, y)l(e COBpai.QeHHhiX 'II1CTO 

BepoRTHOCTHoif 11HTepnpeTaQI1ei1 EopHa, Eopa 11 fei13eu6epra ••• R oT

Ka3allcJI OT cBoeif nonhiTKI1 11 B noCilei'J.yiOIQI1e rD,ll,hi np11cOe,li,I1HI11ICR K 

o6I.Qenp11HRToi1 11HTepnpeTaQI111 ••• » [16]. 
4. C6hmaeTCJI ei.Qe OI'J.HO npe,i!,cKa3aH11e 3i1HmTei1ua: <<Dp11pol'l.a ue 

Tpe6yeT OT HaC Bbi60pa Me:>I<Ay KBC!HTOBOW 11 BOIIHOBOW Te0p11eif, a Tpe-' 

6yeT TO/lhKO CI1HTe3a 3TI1X Te0p11if, 'ITO ¢11311KaMH noKa He ,li,OCTI1lliJTO>>. 

B npe,ll,llaraeMoif MO,ll,e/111 1V -3¢11pa TaKoif CI1HTe3 ,li,OCTI1raeTcR. 

Dp113Hau11e 1V -3¢11pa no3BOIIJieT no-uoBoMy B3rllRHJTh Ha pRI'J. ¢11311-

'IeCKI1X JIB/leHI1W B M11Kp0M11pe 11 acrpo¢11311Ke, yr11y611JieT nOHI1MaHI1e 

¢11311'IeCKI1X, XI1MI1'IeCKI1X 11 611C>IlOri1'IeCKHX npoQeCCOB, npo11CXO,li,JIIQI1X 

B np11poAe, yKa3hiBaeT ua ueKOTOpbre npe,ll,e/lhi uamero no3HaHI1JI. 

1. PeAHKTOBoe H31IJ'IeHI1e MO)I(HO Tenepb 11HTepnpeT11poBaTh KaK 113-

Bequoe _cBe'IeHI1e Clla6o B036y:>I<Aeuuoro M11pDBoro 1V -3¢11pa, H/111, 11Ha

'Ie, KaK Be'IHhie KOile6aHI1JI nCI10HOB1 o6pa3yiOI.QI1X 3¢11p. 

2. YpaBHeHI1R Tl1na D1Vi_::::: 0 (a) H: (D- J12)q;; = 0 (6) cero,li,HJI JIBIIRIOTCJI 

onpe,ll,e/IRIOIQ11MI1 B ¢11311i<e ·3/leMeHiapuhrx qacr.uQ. XoTe/IOCh 6i.r OTBe-
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TI1Th na Bonpoc: KaK B03H11KaeT Macca 3.lleMeHTapni.rx 'IaCT11Q. 0A11H 113 

OTBeToB MO)I(HO naiiTI1 y Jly11 Ae BpoiiAR. B KH11re «3.lleKTpoMarni1THhie 

BO.llHbl B BO.llHOBOAaX 11 nOJlbiX pe30HaTopaX>> OH ni1IIIeT: « •.. Bee paCCMO

TpeHHbie B 3TOH r.llaBe BO.llHbl xapaKTep113YIOTCR "MH0)1(11Te.lleM pacnpo
crpaHeH11R" 

P = ei(kct- kzt)' rAe k2 "= kl + a2 [15]. 
(21) 

Ka)l(,il,aR B03MO)I(HaR Bo.llna xapaKTep113yeTcR OAHI1M 113 co6CTBeHHhiX 3Ha

IIeHI1i1: nOCTORHHOH a, COOTBeTCTBYIOIQeif T11ny paCCMOTpeHHbiX BO.llHOBO

AOB ... Bo.11na cpoTona AO.ll)I(Ha COOTBeTCTBOBaTb k = kz, T. e. pacnpocrpa

neni1IO CO CKOpOCTbiO C. 3To BnO.llHe COOTBeTCTByeT pacnpocrpaneH11IO 

3.lleKTpoMarni1THoi1: BO.llHbi B nycroTe. Ho eCJ111 3.lleKTpm.iarni1THaR BO.llHa 

3aKJliO'leHa B BOJlHOBOAe, TO Me)l(,il,y k 11 kz Mbl 11MeeM COOTHOIIIeHI1e (21), 

rAe a OT.lli1IIHa oT ny.11R 11 paBna OAHOMY 113 CBOI1X co6crBeHHhiX 3Ha'Ie

HI1ii, COOTBeTCTBYIOIQ11X cpopMe paCCMaTp11BaeMOro BOJlHOBOAa. C TO'IKI1 

3peH11R BO.llHOBOH MeXaHI1K11, TOrAa BCe npOMCXOA11T TaK, 6yATO cpoTOH 

11MeeT co6crBennyro Macey, onpeAeAReMyro cpopMoii: BO.llHOBOAa 11 pac

cMaTp11BaeMbiM C06CTBeHHbiM 3Ha'leHI1eM ai. J1TaK, MO)I(HO CKa3aTb, 'ITO 

B AaHHOM BO.llHOBOAe cpoTOH MO)I(eT 06.llaAaTb Qe.llOH cep11ei1: B03MO)I(HbiX 
co6crBeHHbiX Mace. 

OcraBI1M B cropone Bee 3TI1 coo6pa)l(eHI1R, yAa.llRIOIQ11e nac OT npeA-
McTa, 11 onpeAe.lli1M B BO.llHOBOAe ... » (17] 11 T. A· . 

J1TaK, CCJ111 npeAnOJ10)1(11Tb, 'ITO B npoQecce coyAapeHI1R npOTOHOB 

11 3.llCKTpOJIOB c Apyri1M11 npoToHaMI1 11 3.lleKTponaMI1 B B036y)l(,il,ennoM 

3cp11pe B03HI1KaiOT <<BO.llHOBOAHhie» . YC.llOBI1R pacnpocrpaneHI1R BO.llH 

W -3cp11pa, To np11 onpeAeAeHHhiX YC.llOBI1RX -B03HI1KaeT Qe.llhiii: cneKTp 

Mace Hecra611JlbHbiX 'laCT~Q. ~~b! 6_f~ COCTORTb TOJ1~3 ~ 
TOHOB !MeKTpOHOB 11 He11Tp11HO - Apyrux COCTaB.llR~.S.~ n~£9Ae 
neT. HeyAI1BI1Te.llbHO,- 3To 3Kchep11MenTa.llb~KT!- 'ITO Bee HhiHe 

OG'Hapy)l(eHHhie Hecra611.llbHbie 'IaCTI1Qbi 11 pe3oHaHChi B KOHeiiHOM 11Tore 

pacnaAaiOTCR TO.llbKO Ha npOTOHbi1 3JleKTpOHbl 11 Hei1:Tp11HO (1111X aHTI1'la-

CTI1Qbi). EcrecrBeHHo, 'ITO Bee «BO.llHOBOAHhie» 'IaCT11.Qhi MOtyr6hiT:biOfac:-

ci1q)wn11poBaHbi no napaMeTpaM w -3cp11pHbiX BOJlHOBOAOB. MHO)I(e~o 
3JlCMCHTapiibiX 'laCTI1Q TepReT CBOIO 3K30TI1'lHOCTb 11 CTaHOBI1TCR Tp11BI1-

a.llbllbiM C.lle,ii,CTBI1eM CBOHCTB 1p" -3cp11pa . .TaKoe npeACTaB.lleHI1e 0 B03HI1K

IIOBell1111 cneKTpa Mace 3JleMeHTapHb1X 'laCTI1Q 11 pe30HaHCOB, BO-nepBbiX, 

yKa3hiBaeT Ha TO, 'ITO 11X MO)I(eT 6biTh KaK yrOAHO MHOrO, 3Ha'li1Te.llhHO 

6o.llhiiie HhiHe o6Hapy)l(eHHoro III1C.lla,. u, · BO-BTOpbrx; ~x noucK BPRA ~ 
MO)I(eT npeACTaBJlRTh TOT HaJIIHbiH 11HTepec, KOTO£hiH OH Bhl3hiBag:r_JUlil

CTO';JIQee BpeMR B cBmwCii;ieo.ll~oii: MOAe.lll1 (3TO, ecre-
_,Q_Ilefl~I.Qt_£~n-i1 i(nol'iciy-x'!rrS§c~'J>o~91f~r-·--·.·~~----:-

,...,...,., ... "..,.--.,--,.-~ ..... -·- .... --· . . 
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HaMI1 paccMoTpena OAHa 113 B03MO)I(HbiX MOAe.lleii:· npo11CXO)I(,il,eHI1R 

Mace 3.lleMeHTapnhiX IIaCTJIQ. Ka)l(eTCR, 'ITO TaKJIM nYTeM TPYAHO o6·bRC

HI1Th npoQecc po)l(,il,eHHR nap e+ e-, pp 11 Bcex Apyrwx.nap cpepM110HOB, 

KOTOpbiH np011CXOA11T B peaKQI1RX MHO)I(eCTBeHHOrO pO)I(AeHJIJI IIaCT11Q, 

XOTR np11pOAa nCI10HOB, COCTORIQJIX JI3 1/V-nap, nOATa.llKJIBaeT K MbiC.llJI 

cBR3aTh 11xpacnaA c pO)I(AeHI1eM nap_ e+ e-, pji. 

0'-!eBJIAHO, 'ITO np011CXO)I(,il,eHI1e CI1MMeTp11H B M11pe 3JleMeHTapHhiX 

qacruQ (Hanp11Mep; SU(3)-C11MMeTpuu) TaK)I(e onpeAe.llReTCR CBoiicrBa

MI1 CHMMeTp1111 W -3cp11pa. CTaHOB.lleHue SU(3)-cHMMeTpuu 6hi.llO ne 

npocrbiM. HanoMHIO, 'ITO B 50-x rr., KOrAa TIQaTe.llhHO 113MepRAach Macca 

A 0 -'IaCTJIQhi, 3Kcne£11MeHTaTopbi Hacra11Ba.1111 Ha TOM, 'ITO cyiQecrByeT He 

OAHO, a ABa 3;;a'IeHI1R Macchi A 0 -'Iacri1Qhi, T. e. nreAno.llara.lloc» cyiQe

crBoBaHI1e AByx pa3HhiX A 0 -'IaCTI1Q, 'ITO, ecrecrBeHHO, npoTI1Bopeiii1.llO 

MOAe.lll1 SU(3)-cHMMeTp1111. 

foBop11.11H o TaK na3hiBaeMoM «BOCTOIIH0-3anaAHOM 3cpcpeKTe». 0AHaKo 

TeopeTI1KH, TBepAo Bep11mrme B «CBRTOCTh» SU(3)-c11MMeTpuu, nacroR.llH 

Ha TOM, 'ITO AO.ll)I(Ha 6biTb TO.llbKO oAifa A0~qacruQa. TeM He :Menee B c6op~ 
HI1Kax « Review of Particles Properties» ( oco6enno B paH:ii11x nyulil'iKaQw· 

RX) OT'leTJ111BO npocMaTp11BaeTCJI AByrop6aJI KpHBaR 113Mepe:imoi1: MaCChi 

A0 -'IaCTI1Qhi. - ·.- ...... , 
' Ko.ll.lla6opaQ11R KARMEN ony6AHKOBa.lla Aaimhie [18], KOTophie'fi.£it-

nenKo 11 KpacHI1KOB [19] 11HTepnpeT11pyioT KaK na.11ir'I11e AByx pa3HhiX MOA 

pacn'aAa fl+ -MeJOHa: . . - ' . 

o6hi'IHoro - fl+ __.. e+ + iie + liJL, 

11 AOnO.llHHTe.llhHOro, peAKO BcrpeiiaiOIQerocR - fl+ __.. e+ +X, rAe :X·
HOBhiii: 6o30H c Maccoii: 103,9 M3B/c2 ; 

B MOAeJ111 W -3cp11pa 3TI1 ABe cxeMhi pacnaAa MO)I(HO o6nRCHI1Th ecre

CTBeHHbiM o6pa30M.J13o6pa)l(aR·Cni1Hbl fl 1 e 11!1 crpe.llKOH, MO)I(HO npe,i!,

CTaBI1Tb ABe C.lleAyiOIQ11e CXeMbl crpoeHHR fl+ -Me30Ha: 

+ u 11JlJI + 11 

fl+ e+ !IJL iie fl+ e+ liJL iie 

a 6 

B cxeMe a cn11pa.11hHOCTI1 !IJL u iie coBnaAaiOT 11 napa liJL iie o6pa3ycT 6o

.llee ycrOH'li1BYIO CJICTeMy C B03MO)I(HhiM 6o.11ee 3aMe,ii,JleHHbiM pacnaAOM 

TJL-3,6 MKC1 '!eM B CXeMe 6, B KOTOpoii: liJL 11 Ve 11MeiOT npoTJIBOnOJlO)I(HbiC 

cn11pa.11bHOCTI1 11 napa liJL iie pacnaAaeTCJI 6blcrpee co BpeMencM )I(JI3HI1 

TpeXTe.llhHOro pacnaAa fl+ -Me3ona TJL-2,6 MKC. 3To Beer~ .llHIIIh Kaiiecr-
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BeHHbie coo6pa:>Kemui, HO OHM Moryr 6biTb wcnoAb30BaHbi npw KaqecrneH
HOM aHaAl13e cxeM po:>KAeHwH w pacnaAa Apyrwx Hecra6wAbHbiX qacrwq. 

Y:>Ke l13 !Horo npwMepa BJ1AHO, qTo c TOqKw 3peHwH MOAeAM W -3<Pwpa 
conpeMeHHbie npeAcranAeHWH o crpyKTJPHbiX cocraBARrorqwx MaTepww 
AO/l:>KHbl BblrARAeTb l1Haqe, He)Ke/ll1 3TO nocryAwpyeTCR B CTaHAapTHOM 
MOAeAM. 

B craHAapTHO:il: MOAeAM crpJKTYpHbiMl1 cocraBAHIOiql1Ml1 MaTepww 
51B/15110TC51 CeMeMCTBa KBapKOB l1 /leUTOHOB (<!>epMI10Hbi): 

(:) (~) (~) (~) (~) (:)· 
B Kaqecrne nepeHocqwKoB B3al1MOAe:il:CTBl1R nDicryrraroT 6o30Hbi: rAro

OHDI, Y-KBaHTbl, w±- l1 z0 -6030Hbl. 

«AaB/leHJ1e» <Pl13l1KOB-TeopeTl1KOB Ha pa3Bl1Tl1e COBpeMeHHOM <Pl13l1Kl1 
3/leMeHTapHbiX qacrwq OKa3aAOCb CTOAb 60Abllil1M, npeKAoHeHwe nepeA 
<Ppa3o:i1: <<TeopwR, qTo6bi 6biTb npaBl111bHO:i1:, A04:>KHa 6biTb HeMHoro cy
MacllieAllie:il:» CTOAb BeAMKo, qTo <PwJwqecKaH WHTepnpeTaqwH HBAeHw:il: 

B paMKaX craHAapTHOM MOAeAM AaAeKO BbiiiiAa 3a npeAellbl ecrecrBeHHO
ro llOHl1MaHJ151 Ha6AIOAaeMbiX RBI1eHl1M. <l>l13l1Ka 3/leMeHTapHbiX qacrwq 
nee 6o11ee craHOBl1TCH 3aAO:>KHl1qe:i1: MaTeMaTl1Kl1. ~aToqHo yKa3aTb 
Ha TO, qTo «npwHqwnwaAbHO HeHa6AroAaeMbie» KnapKw w 6n1crpo pac
naAarorqwecJI f.l.- l1 T-/leUTOHb Ha paBHbiX OCHOBaHJ1.HX CO cra6J111b~b1Ml1 
311eKTpOHaMl1 l1 He:il:Tpl1HO Be/l,eHbl B paHr crpyKTypHbiX cocraBARIO
Iql1X MaTepww. Hey:>KeAw 3To w ecrb Ta «cyMacrneAlliWHKa» craHAaprno:il: 
MOAeAJ11 KOTopyro Mbl HaMepeHbl B03BeCTJ1 B paHr «TeOpl1l1» llOCAe OTKpbi
Tl151 Xl1ITCOBCKOrO 6030Ha? 

Bo3nparqaRcb K cno:il:crnaM W -3<Pwpa, yKa:>KeM, KaK Ha OAHO l13 na:>K
He:il:lliwx o6croJITeAbCTB, Ha npeAeAbi cnpaneMwnocrw npwMeHeHWR 
peAHTl1Bl13aqww ncex <PopMyA w BbJqJ1CAeHM:i1: B conpeMeHno:il: <Pl13l1-
Ke, BDITeKarorqwe 113 crpoenM.H W -34>11pa. I1pl1Hql1n peAHTl1Bl13aqMl1 
npMHqMnMaAbHO CBJI3aH c BOAHOBbiMM cno:il:crnaMM W -34>11pa. TaM, rAe 
KOHqaiOTCR BO/lHOBbie CBOMCTBa 1Ji" -3<Pl1pa, TaM KQHqaroT~R 311eKTpOMar
Hl1THbie BOAHbi, w ua 3TOM KonqaeTcH Hallie nocrM:>KeHMe Ta:il:u BceAeHno:il: 
c noMOiqbiO onTMqecKMX np116opon u paAMOTeAecKonon. AAMHa 3/leKTpo
MarnMTHbiX BO/lH B 1Ji" -3<Pwpe orpaHJ1qeua l1 CO cropOHbl KOpOTKl1X, l1 CO 
CTOpOHbl Ml1HHbiX BO/lH. 

Co cropoHbi KopoTKMX MMH BOAH 3To orpauJ1qeuMe uacrynaeT c 
TOrO MOMeHTa, KOrAa AAMHa «CB060AHOrO npo6era>> llCl10HOB ·craHOBl1T
C51 MeHbllie pacCTORHl1H Me)I(Ay llCl10HaMJ1. TaKMM o6pa30M, nAOTHOCTb 
llCl10HOB B 1 CM3 craHOBl1TCR pelliaiOrqe:il: B onpeA~eHJ1l1' 3TOM Kpl1TJ1qe
CKOM rpanMqbi. I1AoTHOCTb ncMOHOB B 1 'cM3 6yAeT onpe/l,eARTb 11 AOcro
nepHocrb Mn<PopMaqMM, nocnpMHMMaeMo:il: 11 nepeAanaeMo:il: W -3<PMpoM. • 
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ECAM Ha OAMH OTAeAbHO B351TbiM llCl10H npwAeT ABa l1/ll16011ee l1MDYI1bCOB 
CO cropOHbi, TO npl1XOA511l.la51 l1H<!>OpMaql151 l1CKa3l1TCR npw AallbHe:il:llie:il: 
ee nepeAaqe. 

Co croponbl 60Abllil1X MMH BOAH orpauwieHMH peAHTl1Bl13aqwl1 ua
crynaroT TOrAa, KOrAa 60ilbllil1e Ml1Hbl BO/lH 1Ji" -3<l>Mpa TepRIOT CBOIO B0/1-
HOBYIO Kon<PMrypaqMro, npenparqaRCb B xaoTMqecKoe ABM:>KeHMe orpoM
HbiX Mace W -34>11pa (npenparqaJicb B «rllYMbi>> ). 

J!haK, TaM, rAe KOHqaroTCR BO/lHOBbie CBOMCTBa 1Ji" -3<Pwpa, TaM Konqa
eTC.H npl1Hl.ll1ll pe11HTJ1Bl13aql1l1 <PopMyA COBpeMeHHOM <Pl13HKl1, TaM KOH
qaeTCH Hallie no3HaHwe Ta:il:H BceAeHHO:il: qepe3 3/leKTpoMarninHoe B3aw
MOAe:il:crnwe. qeAOBeK CTaHOBl1TC51 CAellbiM l1 rAyXHM. QqeBl1AHO, 'cyrqe
CTBYIOT RB/leHl1R, npw Olll1CaHl1l1 KOTOpDIX HaAO nepeXOAi1Tb K l13yqeHJ110 
Ml1KpOCKOUJ1qecKl1X cnot\icrn cocraBI1HIOiql1X 1Ji" -3<Pwpa - K l13Y'IeHl110 
CBOMCTB llCl10HOB. 

HeHcHo, KaKwe cyrqecrnyroT CKopocrw pacnpocrpaHeHwH cwnm11on B 
W -3<Pwpe. ECAw ncwoHbi Moryr BbicrpawnaTDCH B BWAe crpyu,. pellieTOK, 
nwpaMJ1Aa/lbHbiX o6pa30BaHw:i1:, Ky6on l1 napa11/le/lenwneAOB H T. ,4:; Bbi
crpawBaTbCR B BWAe Ml1HHbiX qenoqeK, TO cKopocrw pacnpocrpaHeHwH 
no3MyrqeHw:i1: n Hwx Moryr oKa3aTbCR w 6oilbllil1Ml1, w MeH~!lll1Ml1 ci<opo
crw cneTa. JthnecreH.<PaKT, qTo He:il:Tpl1HHbi:i1: cH:rua11 oT cynepHono:il: 3B~3-
Abi 1987 A npwlliell Ha 3eMAIO paHnme cneTOnoro cH:rna11a Ha HecKOAbKo 

qacon. B uoMepax :>KYPHaAa «Physics Today>> (anpeil~> i999 r., c. 9; I1io11n 
1999 r., C. 17.:...18) coo6rqaAOCb o'3aMe~eHl1l1 CKopocrw CBeTOilOfO l1M~YAb
ca, npOXOA.Hiqero qepe3 6o3e-3MHlliH~MHOBCI<l1M KOHAeHcaT, AD 17 M/c, qTo 
n Ml11111l10Hbi pa3 MeMeHHee no cpanHeHwro co ci<opocrbro cneTail 3<Pwpe. 
TaKoe 3aMeMeHl1e CKOpocrw CBeTOBOrD l1MDYI1bCa MO)KeT 6biTb Bbi3BaHO 
He TO/lbKO B03MO:>KHbiMl1 He/ll1HeMHbiMl1 OllTJ1qeCKl1Ml1'3<P<PeKTaMl11 HO 

w 3<P<PeKTaMw l13MeHeHl1H crpyKryp~>I W -3<Pwpa n 3Tl1X 3KcnepwM~Hnix, 
npl1BOAHiql1Ml1 K 3aMeMeHl110 CKOpOCTl1 CBeTa. . , 

ITpeAnoAaraeMbie Bbillie <PopMb! o6neAWHeHw:i1: He:il:TpwHo 11 aHTwiie:il:
Tpwuo n pa311J1qHbie reoMeTpwqecKwe <PopMbi He BDIXOMT 3a paMKl1 Tpex
MepHoro npocrpaHcrna. TaKwM Mbi w 6yAeM nocnpwHwMaTb oKpy:>Karo
rqee Hac npocrpaHCTBO. 

Jlro6bie l13MeHeHl151 COCTOHHl1R 1Ji" -3<Pwpa BO BceAeHHOH B TOH l111l1 
l1HOH <PopMe AOCTl1raiOT 3eM/ll1 l1, CAe/I,OBaTe/lbHO, qe/lOBeKa OT MOMeHTa 
ero JaqaTWH w AO ero cMepTw. TaKwe JTBep)I(AeHwR, KaK «qeAoBeK poAMA

CH noA 3Be3AOH IOnwTepa>> l111l1 «H nqepa BMAeA coH, a cerOAHR ... >>, l111l1 
«51 :>Ke npe/I,Bl1Ael1 3TO .•• >> Tenepb MOI}'T l1MeTb DOA co6o:i1: He TO/lbKO llCU
XO/lOffiqecKOe, HO w <PwJwqecKoe: o6ocHonaHwe. CTaHOBl1TCR oqenWAHbiM, 
qTo n npwpoAe Moryr cyrqecrnonaTb <PwJwqecKwe o6neKTbi, KOTOpbie Mbi 
MO:>KeM He 06Hapy:>Kl1BaTb C UOMOiqbiO llRTl1 Hallil1X opraHOB qynCTB, KaK 
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6bi Mbl HM YCMAMBaJJ.M Ka)l(,ll,oe 113 HMX. l.JeAOBeK - 4MTJI npHp04bl, norpy
)l(eHHOe B lV -3qmp, - Ka3aAOCb 6ni, 40A)J(eH o6.11a4aTb ei.Qe ne pacKpbiTbi
MM nayKOM B03MO)J(HOCT>IMM 4eTeKTMpOBaHMJI KOAe6anMi1: 3<jmpa1 MX ana
AM30M, M3BAe'leHMeM BbiB040B M3 3Toro anaAM3a. Ho oqeun MO)I(eT 6niTb, 
'ITO 'leAoneK neconeprnenen. Tor4a nepe4 nayKoi1: crouT nO'IeTHa>I 06>1-. 
3aUHOCTb OKa3aTb C04eMCTBMe B pacKpbiTMH HOBbiX B03M0)J(HOCTei1: 'leAO
BeKa 40 ei.Qe 6o.11ee noAHOro CAH>IHM>I ero c oKpy)J(aiOI.Qei1: ero BceAeHHoi1:. 

KoHeqno, TaKHM llJTeM OTKp~>IBaeTc>I 40pora K OKKYAbTH3My. Ho c 
3THM npeMeHHo npw4eTc>1 npHMHpHTbC>I, noKa Hayqnoe 3Hanwe cnoi1:CTB 
lV -3qmpa He ycraHOBMT HOBble 4aHHbie o npwpo4e qeAoBeKa. 

vhaK, >I JTBep)l(,ll,aiO: lJf -3qmp cyi.QecrnyeT! ,4aAbHei1:ruee ero OTpHqa
HMe 6y4eT TOAbKO TOpM03MTb pa3BMTHe 3HaHJ1M 4>H3H'IeCKMX, XHMH'Ie
CKMX, 6HOAOrH'IeCKHX, <l>HAOCO<t>cKMX M MHbiX 4pyrwx. 

B pa6oTe noAyqeHbl CAe4yiOI.QHe pe3yAnTaTbi. 

1. ,4aH HcropH'IeCKMM 063op npo6AeMbi, H3 KOTOporo CAe4yeT, 'ITO lJf
!l<Pwp cyn~ecrnyeT, 'ITO ero HCKAIO'IeHwe H3 <Pw:fitqecKoi1: peaAbHocru ne
B03MO)J(HO, llOCKOAbKY 6e3 Hero HeAb3JI BBeCTH e4HHCTBO Mepbl H 'IMCAa BO 
BceACHHoi1:, neAb3>I 4>H3M'IecKM o6ocnonan no>IBAenue 'IAena l(l + I)!r 
B pa4MaAbHOi1: qacru ypanHeHH>I n npo6AeMe aToMa B04opo4a, neAb3>I 
06o>ICHHTb C 4>M3M'IeCKOM TO'IKM 3peHMJI He06X04MMOCTb Tpe6onaHMJI MH
BapHaHTIIOCTM ypannenwi1: KAaccuqecKou !lAeKTP04MHaMMKM MaKcBeAAa 
M ypaBHeHMM COBpeMeHHOM TeOpMH KBaHTOBbiX llOAei1: _ OTHOCMTeAbHO 
npeo6pa3onanui1: JlopeHqa. KaK B ocnone npeo6pa3onanwi1: faAMAe>I 
(npHHL{Mlla OTHOCMTeAbHOCTH faAHAe>I) Ae)J(aT 3KCllepHMeHTaAbHbie 4aH
Hble, TaK n ocnone npeo6pa3onanwi1: Jlopenqa Ae)J(aT OllbiTHbie 4aHHbie 
Mai1::KeAncona, MopAH. · ' 

2. Mo4e.11b lV -!l<Pwpa onpe4eA>IeTc>I KaK 6o3e-3i1:HrnTei1:noncKwi1: Kon-
4eucaT uei1:Tpwno-aunmei1:TpunnbiX nap KyneponcKoro TMna. ,4ano <Pw-
3H'ICCKoe o6ocnonanue M04eAM. Ypaniieuue, onucniBaiOI.Qee cocro>Inue 
lJf -!l<Pupa KaK CllAOUliiOM cpe4bl, MMeeT BM4_ 

DlVi = 0, 

r4e lJri - 4-MepHbiM BeKTop. 

Mo4eAb o6ecnequnaeT pacnpocrpaneuue nonepe'IHbiX !lAeKTpoMar
HHTHbiX BOAH B lJf -34>Hpe M BOAH MHbiX TMllOB. He 06>I3aTeAbHO, 'IT06bi 
cKopocru pacnpocrpanenH>I pa3AM'IHbiXBOAH lV-!l<Pupa nee paBH>IAMCb 
cKopocru cneTa. 

,4an nepeqeub p>14a cnoi1:crn lV -!!<Pupa. 

3. C<PopMyAuponan npe4e.11 npHMeHMMOcrH ypanueuui1: KAaccuqe
cKoi1: M KBaHTOBOM 3AeKTp04MHaMMKH. 3TH ypamieHMJI cnpaBC4./lMBbl 40 
TeX nop, llOKa lJf -34>Hp paccMaTpHBaeTCJI KaK CllAOUlHa>I cpe4a, B KOTO
poi1: B03MO)I(IIO pacnpocrpanenue KOAe6auui1: lV -3<Pwpa. 04naKo, KOr4a· 
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jJ,JlMHa BOAHbi lJf -34>Hpa craHOBMTCJI cpaBHMMOM'MAM MeHbUle pa3Mepon 
IICMOHa - «MOAeKyAnl» lJf -34>Hpa HAM KOr4a B o6AaCTH 60AbUlMX MMH 
nollH napyrnaeTc>I noAnoo6pa3Hbii1: xapaKrep 4BM~enui1: lV -3<Pupa, npe
npai.QaiOI.QMMC>I B XaOTM'IeCKOe 4BM)I(eHMe 60AbillMX ero Mace, C 3TMX nop 
npeKpai.QaeTC>I o6pa3onanue 3AeKTpoMarnMTHbiX noAn, qe/toneK nepe
craeT perucrpupoBaTb MX C IIOMOI.QbiO ·OIITM'IeCKMX MHcrpyMeHTOB M pa-
4MoycraHOBOK. l.JeAoneK 6o.11ee ile <<CAblillMT» noAnoro roAoca BceJien~oi1:, 
cranoBMTC>I <<CAenbiM» u <<rJiyxuM» no BceAenuoi1:. 

4. BKAa4 lV -!!<Pupa MO)I(HO o6napy)I(MTb, n qacrnocru, eCAM nponecru 
npeqM3MOHHbie M3MepeHMJI Mace M npeMeHM )I(J13HM pMa Hecra6MAbHbiX 

qacruq (runeponon, .u±-Me3onon, n±-M.e3onon M 4p. Me3onon) c qeAbiO 
noucKa <<TOHKOi1: crpyKrypni>> Mace M npeMeHH )J(M3HM !ITMX qacruq. TaKMe 
H3MepeHMJI MOrAM 6bi npoAMTb CBeT Ha crpoenMe qacruq 113 npOTOHOB, 
3AeKTpOHOB M Hei1:TpHHO (11 COOTBeTCTBYIOI.QMX aHTM'IaCTMq), Ha KOTOpbie 
Hecra6HAbHbie 'laCTML{bl, B KOHqe KOHL{OB, pacna4a10TCJI. C 3TOM TO'IKM 
3peHMJI Ba)J(HbiM JIBA>IeTCJI ll04TBep)l(,ll,eHMe 4aHHbiX, IIOAyqeHHbiX KOAAa-

6opaqMei1: KARMEN. 

5. CAe4yiOI.QMi1: war n no3HaHMM Tai1:u BceAennoi1:, Tai1:Hbi )I(J13HM ua 
3eMAe CBJ13aH C MCCAC40BaHMeM CBOMCTB lJf -!l<l>Hpa M ero COCTaBAJIIO
I.QMX- ncuoHon. 3ToMy, O'leBM4HO, 6y4eT nocn>II.Qena <Pu3MKa XXI neKa. 
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II. C. li1.caee 

CBETOBhiE KBAHTbl J1 3CI>J1P 

B AOKllaAe noAqepKnaaeTC» HCTO£uqecKaJI pollb Alli>6epTa ,3tr~-. 
IllTeMHa B C03AaHHJ1 KBaHTOBOM MeXaHHKH J1 ,KBaHTOBOM Teopuu 
llOllH, OCHOBaHHhlX, B TOM qJIClle, Ha fJ1llOTe3e 3MHillTeMHa .0 KBaH
TOBOM npupoAe CBeTa. 

06cy~aeTc» coapeMeHHa» MOAellb 3cpnpa. 

ilo COBpeMeHHbiM npe,tl,CT3BlleHI1JIM CBeTOJlbie KB3HTbl (11(111 'Ki33HTbl 

3lleKTpOM3rHI1THOro TIOllJI) -;- 3TO C3MOCTOJIH~llb~aJI M3Tep11a./tbH3JI ·~y6-
CT3HQI1JI, BeiQeCTBO. 

B «<l>l1311qecKOM 3HQ11KllOTie411qecKoM CllOBape~> B' craTbe ~<3lleKTpo

MarHI1THI.Ie BOllHbi» Hanl1caHo: « •• :aHrlll1iicKI1H <PI1311K A~· MaK<;Be~ll B 

1865 r. TeopeTI1qecKI1 noKa3all, qTo 3lleKTpoMarni1THDie KO.lle6aHI1JI pac

npocrpaHRIOTCJI B BaKyyMe co cKopocrbiO CBeTa ••• »*. B 3TOM npe,tl,llo)Ke

HI111 rpy6o 11CKa)KaeTCJI nepBoHaqaJlbHOe 11cropH:qecKoe co,tJ.ep)KaHI1e 

ypaBHeHI1H MaKCBelllla. Dp11 C0343HI111 cBoei1 Teop1111 MaKcBellll 11CX0411ll 

113 Toro, qTo cyiQecrByeT MaTep11alli.HaR cpe4a - 34>11p, 11 34>11p JIBllJieT

CJI HOCI1Te.lleM 3lleKTpOM3rHI1THblX BOllH. _MaKCBellllY np11H34Jle)KaT Clle-

4YIOIQ11e cy)K,tl,eHI1JI: « ... qTo CaMbiH CBeT He ecrb BeiQeCTBO, ,tl,OK33hiBaeTCJI 

RBlleHI1eM 11HTep<PepeHQ1111 • .ilyq cBeTa OT 'HeKoToporo 11croqH11Ka pa3,tJ.e

llReTcR 113BeCTHbiMI1 OTITI1qeCKI1MH cnoco6aMI1 Ha 4B'e'qacrl1, 11 3TM qacr11, 

TIOClle TOro KaK 11MI1 npoi.f,tJ.eHbl HepaBHble TIJTI1, 33Cr3BllJIIOT CIIOBa COe-

411HI1TbCJI.Ha 3KpaHe. ECll11 04HY nollOIJHHY Ayqa 3aropo411Th, TO 4pyraJI 

yna,tJ.eT Ha 3KpaH 11 OCBeT~T ero. Ho e6m o6e qacrl1 yna,tl,JT Ha 3Kpan, TO 

B HeKOTOpbiX qaCTJIX 3Kpana TIOK3)KJTCR TeMHbie Mecra, ,tl,OK33biB3JI 3Tt1M, 

qTo 113 4BYX qacrei1Ayqa 04na YHI1qTO)KaeT 4pyryro. 

Ho Be,tl,b He.llb3JI npe,tJ.nollo:>KI1Tb, qTo6br il,Ba Te.lla, nollO)KeHHI.Ie pR40M, 

- MOflll1 JHI1qTO)KI1Tb 4pyr 4pyra; Clle,tl,OBaTe.llbHO, CBeT He MO)KeT 6hiTb Be

IQeCTBOM ••• 

* lllHJJiqecKnti 3HQJIK110lleAJiqecKutf Clloaapb' (lll3C). M.: CoB. 3HQHK11., 1983. 
C.874. ' 
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14. IllucjjcjjA. KaaHToaax MexaHJ1Ka. M.: li13A-BO MHOcrp.llMT., 1957. f11. IV,§ 14. 

15. Ae EpollAbA. 311eKTpoManmTHhre BOllHhi B BOAHOBOAax 11 noAbiX pe3oHaTopax. 
M.: foe. M3A-BO Imocrp. AIH., 1948. fA. III,§ 6. C. 58-63. 
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II. C. lil.caee 

CBETOBhiE KBAHThl J13<1>11P 

B AOKAaM nOAtiepKimaeTcx MCTOP,.MtiecKax poAh AllL6epTa 3ft~- . 
lliTeMHa B C03,1\aHJ1J1 KBaHTOBOM MeXaHHKH H ,KBaHTOBOM TeopHH 
ll.OAH, OCHOBaHHbiX, B TOM tiHCAe, Ha fHllOTe3e 3MHWTeMHa 0 KBaH
TOBOM npnpoAe CBeTa. 

06cy)K,I\aeTcH coapeMeHHaH MOAeAb 34>npa. 

Ilo COBpeMeHHbiM rrpe,i!,CTaBJlemtRM CBeTOIJbi~ KBaHTbl (11Jiii KBaHTbi 

3JleKTpOMaTIII1THOro IIOJ15I) - 3TO caMOCTOJIH~Jlbi:JaR MaTep11aALHaR cy6-

craHQJ15I, BeiQeCTBo. 

B «<l>113J1qecKOM 3HQJ1KJlOIIe,ii,J1qecKoM CJlOBape~> B· crane ~<3JleKTpo

Marnl1THbie BOJlHhi» uarr11cauo: « ••• aurAMiicKMii <J.>11311K A~· MaKcBeJ'!ll. B 

1865 r. TeOpeTJ1qeCKJ1 IIOKa3aJ1, qTo 3JleKTpOMaTIIJ1THbie KOJ1e6aH115I.pac

rrpocrpaHRIOTC5I B BaKyyMe co cKopocrbio cBeTa ... »*. B 3TO_M rrpe4J10)Ke

HJ111 rpy6o J1CKa)KaeTC5I rrepBOHaqaJlbHOe J1CTOpt·NeCKOe CO,i!,ep)KaHMe 

ypaBHeHMii MaKCBeAJla. Ilp11 C03,il,aHJ111 cBoeii Teop1111 MaKcBeJlJl 11CX0411ll 

113 Taro, qTo cyiQecrByeT MaTep11aJ1bHaR cpe,i!,a - 3<J.mp, 11 gqmp RBfiReT

CR HOCJ1TeJleM 3JleKTpOMaTIIJ1THbiX BOJlH. MaKCBellllY rrp11Ha,ii,Jle)KaT CJ1e-

4YIOIQJ1e cy)K,il,eHJ15I: « ... qTQ CaMbiM CBeTHe ecrh BeiQeCTBO, ,ii,OKa3hiBaeTC5I 

RBJleHMeM 11HTep<J.>epeHI:~l111. Ayq cBeTa aT 'ueKoToporo 11croqu11Ka pa3,il,e

J1ReTCR 113BecrHhiMI1 orrTJ1qecKMMJ1'crroco6aMJ1 H:a 4ne qacr11, 11 3TH qacr11, 

rroCJle Taro KaK 11MJ1 rrpoil:,il,eHhi uepaBHhie IIJTM, 3acraBJ15IIOT cnoaa coe-

411HJ1ThCiua 3Kpaue. ECJ111 04uy noAolmuy Ayqa 3arop0411Th, TO 4pyraJI 

yrra,il,eT Ha 3KpaH J1 OCBeTJ1T era.' Ho eClll1 o6e qacr11 yrra.iJ.YT Ha 3Kpan, TO 
' ' ' ' 

B HeKOTOpbiX qaCTJIX 3Kpaua IIOKa)KJTCR TeMHbie Mecra, ,ii,OKa3biBa5I 3TJ1M, 

~o 113 4BYX qacreii Ayqa 04Ha yuJ1qTo)KaeT 4pyry10. 

Ho Be,il,b HeJlb35I rrpe4IIOJ10~J1Th, qTo6bi ,ii,Ba TeAa, IIOJlO)KeHHbie pR,i!,OM, 

- MOrJ1J1 Y"J1qTQ)KJ1Tb 4pyr 4pyra; CJle,ii,OBaTeJlbHO, CBeT He MO)KeT 6biTb Be

IQeCTBOM ••• 

*IPH3HtieCKMM 3HQHKAOneAutiecKUM CA.oaaph (IP3C). M.: Coa. 3HQI1KA., 1983. 
C.874. ' 
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. . . CBeT He Be~eCTBO, a rrpoQeCC, rrpOHCXO,li,JI~HH B Be~eCTBe, rrp:wqeM 
rrpoQecc, npo:wcxo4R~Hi1 B nepnoti: qacr:w cnera, ncer4a rrpoTHBonoAo
)J(CH npoQeccy, rrpOHCXO,ll)l~eMy B TOT )J(e MOMeHT BO BTOpOH qacrH, TaK 
qTo, KOr,ll,a ,ll,Be 3TH qaCTH 6y4yr COe,ll,HHeHbl BMeCTe, HHKaKOrO ,ll,eHCTBHR 
He 6y4er ... >>*. 

He npan4a AM, Y4HBHTeAbHO; qTo 3TO rrpocroe H RCHOe 40Ka3aTeAb
CTBO TOrO, qTO CBeT He Be~eCTBO, a rrpoQecc, rrpOHCXO,ll,R~HH B Be~eCTBe, 
COBCpllleHHO He ynoMHHaeTCR B TeqeHHe CTOAeTHR HH B O,ll,HOM yqe6HHKe 
¢H3HKH. 

0 

vlTaK, B <P3C, He ronopR y)J(e 0 TOM, q'[O MaKCBeAAY np:wn:wcaHO HeBep
IIOC yrnep)J(,ll,eHHe, 6y4TO 6bi OH paccMaTpHBaA, qTo CBeT pacrrpocrpaHR
CTCR B rrycroTe (BaKyyMe), rrpHITHCbiBaeTCR e~e (HeBepHaR) ¢H3HqecKaR 
cyru;nocrb cneTa KaK ne~ecrna, a ne KaK rrpoQecca KOAe6aHHR B Be~e
crue - B 3¢:wpe. .. 

06~errpH3HaHHO, qTO BOAHOBble rrpou;ecCbl rrpOHCXO,ll,RT B MaTepHaAb-
HbiX cpe4ax. BoAna B03HHKaeT B cpe4e H B cpe4e pacnpocrpaHReTcR. 
E4HHCTBeHHbiM npeTeH4eHTOM Ha cpC,ll,y, B KoTopoti: 3AeKTpoMarHHTHaR 
BOAHa B03HHKaeT H B KOTOpoil OHa pacnpocrpaHReTCR, OCTaeTCR fiOKa 
3¢:wp. ToT ¢aKT, qTo Mbi 40 c:wx nop He 3HaeM np:wpo4y 3¢:wpa, He 03Ha
qaeT, qTo ero HeT. MaKcBeAA n:wcaA: <<C KaKHMH 6bi TPY4HOCTRMH B HalliHX 
fiOribiTKaX Bblpa6oTaTb COCTORTeAbHOe npe,ll,CTaBAeHHe 0 crpoeHHH 3¢Hpa, 
He IIpHXO,ll,HAOCb HaM CTaAKHBaTbCR, HO, HeCOMHeHHO, qTo Me)J(IlJlaHeTHOe 
H Me)J(3BC34HOe npocrpancrna ne cyrb npocrpancrna nycrbie, no 3aHRTbi 
MaTep:waAbuoil cy6cranQHei1, HAM TeAOM caMbiM o6lliHpHbiM H, HY)J(HO 
4yMaTb, CaMbiM O,ll,HOpO,ll,HbiM, KaKOe TOAbKO HaM H3BeCTHO. 

rlpHCfiOC06AeH AM 3TOT lliHpOKO pa3AHBlliHHCR O,ll,HOpO,ll,HbiM OKeau 
H30lpOriHOM MaTepHH K TO My, qTo6bi He TOAbKO 6b1Tb cpe,ll,OM ¢H3HqecKO
ro B3aHMO,ll,eHCTBH.H Me)J(,ll,y OT,ll,aAeHHbiMH TeAaMH H BblriOAHRTb 4pyr:we 
¢H3HqecKHe <l>YHKQHH, 0 KOTOpbiX, MO)J(eT 6biTb, riOKa Mbl He HMeeM HH
KaKOI"O IIOIUITHR, HO H, KaK BHylllaeT HaM aBTOp "HeBH,ll,HMOM BceAeHHOH", 
o6pa30BaTb co6oi1 MaTepHaAbHbiH opraHH3M cy~eCTB,'y KOTOpbiX ¢yuK
l{HH )J(H3HH H MbiCAH TaK )J(e BbiCOKH HAM ,ll,a)J(e Bbillle, He)J(eAH HalliH, 
3To- uonpoc, Ae)J(aii~Hil ,ll,aAeKo 3a rrpe4e.t1aMil yMo3peH:wi1: ¢:w3HKH>>**. 

B uame npeM~I ¢:w:mqecK:we rrpe,ll,CTaBAeHHR o cneTe <<yrouyAH>> B Ma
TCMaT:wqecKHX paccy)J(,ll,eu:w~Ix o <<riOAe>>. III:wpoKaR 4HCKycc:wR o KOHQen
·ryaAhHMX OCIIOJlaiiH~IX KBaiiTOBOM TeOpHH ITOAR (KTD) COCTORAaCb CBblllle 
;!.COITH ACT 1Ia3a4 - B IIalJaJlc MapTa 1996 r. B Eo.CTOHCKOM yn:wnepcHTe-
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*MmccBe.U/!){(. K. CraTMt 11 pc•Jlf. M.: I JayKa, 1968: CTaTbH <<3cpup». C.195. 
** MaKCBe.A..\/{:-1.:. K. TaM ;.KC. C. 206. 

re (CiliA). B Heil np:wnRAH yqacr:we H3BeCTHbie <PH3HK!1'H <P:wAoco¢br* • 
C. BailH6epr H A· fpocc OTcra:wBaAH Te3HC OTOM, qTo nceorroAeBbie Teop:w:w 
HBARIOTCR AHlllb npH6AH)J(eHHRMH, fiOAyqeHHbiMH AJIH 3llCprHH HH3Koro 
ypOBWI, npH6AH)J(eHHeM K 6oAee rAy6oKOH TeopHH. 06a;ITOAaraiOT, qTO 
HOBaR TeOpHR (HAM OKOH'IaTeAbHaR) 6y4eT He fiOAeBOMn6y4eT ITO,ll,06H~ 
reopHH crpyH HAM KaKOH-AH60 4pyroi1 TeopHH, pa,ll,HKaAbHO OTAHqHOH 
OT KBaHTOBOM TeopHH. npo6AeMa 3¢:wpa B Eocrone He o6cy)J(,ll,MaCb; Ho 
nepHeMCR K 3¢Hpy. '!TfJ~ 

B <P3C ,ll,ano Clle,ll,yro~ee orrp'e,ll,eAen:we 3¢:wpa: <<3q;~it - Mi1ponoi1, 
' tfl"> .• _. ' 

cBeTOBOH 3¢Hp, rHfiOTeTHqecKaR BCenpOHHKaiO~aR CpC,ll,a:o KOTOpOH uay;-
Ka npOlliAhiX CTOAeTHH npHnHCbiBaAcf pOAb nepeno0J:wdTcBeTa H B006~e 
:;MeKTpoMaTIIHTHbiX B3aHMO,ll,eMCTBHH ... C conpeMeHHofi_:;~bqK~ 3peHHR 

BaKYJM ¢H3Hq~CKHM o6Aa,ll,aeT He~OTOpbiMHCBOMCTBaM~(d6b~qf:IOfi: :MaTe

pHaAbHOM cpe4b1. 04HaKo ero He cAe4yeT nyraTb ~ 3<t>:wiJ§#, oT i<(m:Jporo 
OH npHHQHITHaAbHO OTAHqaeTCR y)J(e fiOTOMy, 

0 

qTo 3Ae15!pOMariiHTIIOe 
·· · Cht·t . , . 

ITOAe RBAReTCR CaMOCTORTeAbHb~M o6neKTOM, He uy)J(,ll,aiO~flMCR !3 cneqH-
aAbHOM HOCHTeAe>>**. . '"''

8 
,, -

cqn; 0 

Ha40 CKa3aTb, qTo COBpeMeHHOe rrpe,ll,CTaBAeHHe 0 BaKyy¥e He RBAReT:

CR O,ll,H03HaqHo orrpe,ll,eAeHHbiM, XOTR 6bi fiOTOMy, q'[Q crporoe MaTeMaTH
qeCKOe onpe,ll,eAen:we BaKYJMa a-:-1 0) = 0, r4e a-:: - orrepa1:op yH:wqTQ)J(e
HHR qacrHQbl, a IO) - rrycroTa (naKyyM), o3naqaeT, qToinaKyYM - .3To 
nycroTa H yn:wqTo)J(aTb B neM Heqero (4eHCTBHe onepaTopala;. Ha BaKyyM 
,ll,aeT HOAb),oTaKOe onpe,ll,eAeHHe BaKyyMa·yHHqTO)J(aeT BCR_KHe paccy)J(,ll,e-
HHR 0 TaK Ha3biBaeMOM <<¢H3HqecKOM BaKyyMe>>. · iJ~·-l. 

' . ·~ ~_:_.. ' 

C ¢H3HqeCKHM BaKYJMOM MO)J(HO MaHHITYAHpOBaTb n'Heorpau:wqeuHO 

lliHpoKHX npe4eAax. TaK, nanp:wMep, np:w crrouTaHHOM n~pyilleni-l:w ~HM
Merp:w:w BaKYJMHOe COCTORHHe MO)J(eT 6biTb BblpO)J(,ll,eHHbiM,T. e. ne e,ll,HH
CTBeHHbiM. B paMKaX ne<PopMaAb!fOM ,ll,HCKYCCHH, COCTOR~rheti:CR B IJ;EPH 
B HIOAe 1962 r., H. H. EoroAro6on roB!:lp:wA: ;,., .KoHrierrQ~h ~blpmKAeumi 
BaKyyMa - npeKpacHaR KOHQenQHR. Ho KaK ee MaTep:waAi13oBaTi> Texm1-
qecKH? ... Kor4a Bbi )J(eAaeTe MaTepHaAH30BaTb H,ll,eiO BbiP9:>K4eHHR, Bhi 
paCCMaTpHBaeTe, HanpHMep, TeopHIO ITOAR C nayAH-BHAAapCOBCKOH pe
JyARpH3aQHei1: HAM peA.RTHBHCTCKHM, o6pe3aHHeM' H Bbl BBO,iHTe ~aK Ha-
3biBaeMyro HH4e¢:wH:wrnyro :Me-rp:wKy ... Ho Kor4a Bbi rro,l!.M:em:wnaeTe :wu-
4e<P:wn:wmyro MeTpHKY H rroAyqaeTe 3Hepr:wro HH)J(e, qeM uopMaAbHaR, 
3TO XOpOlliO HAM IlllOXO? 0TBeT(l Bbl He 3HaeTe; ITOCKOAbKY C.3TOH (HH,ll,e-

* MtU.f.ti.yp E. A., 11caeB n. c. KouucuryaAbHhie OCHOBaHUH KBaH1UBOH Teopnn 

UOAH II Y<f!H. 2000. T. 170. c. 1025-1030. 
** <ll3C. c. 907. 
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<f>11Hl1THOH) MeTpl1KOH MO)KHQ MaHl'lny;mpoBan,· TaK, 'ITO :~mepnu1 crpe
Ml1TCR K OTPl1IJ;aTeJILHoi1 6ecKoneqnoCTl1 ••• »*. 

B paMKax Toi1: )Ke 4l1CKyCCl1l1 Ban Xone, oTKpLIBaR ee, CKa3a11: «114eR 
BLipo)KtJ.eHJ1R BaKyyMa, KOTopyro HaM6y J1 rei1:3eH6epr BnepBLie BBeJIH B 

TeOpl110 311eMeHTapHLIX qaCTJ1IJ;, OTHOCHTCR K 'IHCllY HepeiiieHHLIX npo-
611eM. EC1111 3Ta npo611eMa, Tecno CBR3aHHaR c npo611eMoi1: napyiiiennoi1: 

Cl1MMeTp1111, OKa)KeTCJI · 'laCTLIO 6y4ytl\ei1: Te0p1111, 3TO 6y4er l1MeTL He 
TOliLKO a6C01110THOe, <f>YHtJ.aMeHTaALHOe 3Ha'leHl1e, HO TaK)Ke 6y4er .HC

XO,li.HOH TO'IKOH <f>J111oCO<f>l111 nayKl1 ... » (c. 2). 

TaM )Ke rei1:3eH6epr C,ll.e.llall Clle4yiOII!ee. 3aRB11eHJ1e: « ..• KOrAa 6LI11a BBe-

4eHa KBaHTOBaR Teopl1R noliR, MLI Bee npene6per1111 TeM <f>aKToM, KOTopLu1 
OKa3a11CR l1CK1110'1l1Te11LHO Ba)KHLIM. 3HHIIITeHH, K0r4a OH C034all cneu;l1-

a11LHJIO Teop1110 OTHOCl1TeJILHOCTl1, C4e.llall nepeX04 OT 4a11LH04eHCTBl1R 
K 611l13K04ei1:crBJ1IO. MLI ne oco3HMl1, 'ITO 3TO 6LI110 rpoMa4HLIM l13Me

nenl1eM. KBaHTOBaJI MexaHl1Ka, KOHe'IHO, 6LV1a n0406na HLIOTOHOBCKOH 

Te0p1111 C 4aALH04eHCTBYIOII!l1Ml1 CJ111aMl1, a K0r4a MLI BBeJIJ1 liOKaALHOe 

B3al1M04ei1crBJ1e, 3TO, O'leBl14HO, np11Be11o Ko nceM TPY4HOCTRM ... » (c. 3). 
06cy)KtJ.aR npo611eMy nepexo4a OT KID K nonoi1: Teop1111, BaiicKon<f> 

CKa3a11: « ... nepoRTHo, 1110411 40 1924 r. OII!yti\all.H He'ITO noxo)Kee na ce

r04HRIIInee COCTORHJ1e 0)Kl14aHJ1R nORB11eHJ1R HOBOH Teop1111, K0r4a OHJ1 

YB114e1111 cy!I!eCTBOBaH.He KBaHTOBLIX op611T aToMa, 11 'ITO Ja Hl1MJ1 CTOHT 

ROBaR TeOpl1R. Ho, C Moei1: TO'IKH 3peHJ1R, MLI 4011)KHLr 6LITL l1CK1110'1l1-

Te11LHO OCTOpO)KHLIMl1, npe)K,ll.e qeM COBepiiiHTL. npLI)KOK B HOBJIO TeO

p1110, nOCKOliLKy HOBaJI TeOpl1R - 3TO BeJll1KaJI Be!I!L, l1 XOTR MLI Bep.HM, 

'ITO OHa K0r4a-TO nORBl1TCR, R XOTeJI 6LI 4JMaTL, 'ITO Ha40 npe)K,ll.e BCero 

l1CC11e40BaTL ee KOHIJ;enu;1111 BeCLMa crporo l1 JBl14eTL, KaK OHa CBR3aHa C 
npe)KHJ1Ml1 KOHI.\enu;l1RMJ1 ... »'(c. 30). . ~ 

QqeBJ14HO, 'ITO K0r4a 3ifHIIITeHH BB04l111 nOHRTHR nOliR l1 KBaHTa 
311eKTpOMaml1THOrO nOliR, OH He MOr He BLICKa3aTL CBOero OTHOIIIeH.HR 

K 3<f>11py: << ... 311eKTpOMaml1THaR B011Ha nonepeqna 11 pacnpocrpalliiercR 
CO CKOpOCTLIO CBeTa B nycmo.M npocmpaHctnBC ... »** (BLI4MeHO MHOIO. -
n. c. 11.). " 

<< ... Cnepna nOlle paccMaTpl1Ba11l1 KaK He'ITO, 'ITO BnOC11e,li.CTBl1l1 MO)K
HO 6y4eT l1CT011KOBaTL MexaHJ1CTl1'1eCKJ1 C nOMOII!LIO 3<f>11pa ... C 4py

roi1: cropOHLI, 3a4aqa npl14YMLIBaHJ1R MexaHJ1CTJ1'1eCKOH M04e.lll1 3<f>11pa 

*Problems and Trends in the Theory of Elementary Particles. Record of an 
informal Discussion held on 7 July 1962 at CERN, Geneva, during the 1962 Inter
national Conference on High Energy Physics. CERN, 63-15, 16 Apri11963. CM. Bhl
cryiilleHJre H. H. EoroAro6oBa. 

** 3uHmmefm A., 11Hgie.Ab0 A. 3BOlliOQHH q,irJHKH. M.: roc. Jf3,!1,-BO TexH.-reopeT. 
AHT., 1956. C.154. 
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npet~.craBliRllaCL nee Menee 11 Menee l1HTepecnoi1: ... ~4l1HCTBeHHLii1: BLI
X04 - 3TO 40nyCTJ1TL, 'ITO npocmpaHcineo o6.Aaoaem gJUJU'lCCKUM CBOUCmBO.M 
(BL14MeHO MHOIO. - fl. C. 11.) nepe4anaTL 31leKTpo:MamJ1THLie BOliHLI, J1 
ne Clll1IIIKOM Mnoro .3a6oTl1TLCR o CMLIClle 3TOro JTBep)KtJ.eHJ1R. Mo)KHO 

e!I!e ynoTpe6HTL CllOBO 3<f>11p, HO TOliLKO .MR TOro, 'IT06LI BLipa3l1TL yno-
MRHJTOe <f>113l1'1ec:Koe cnoiicrno npocrpancrna ... »*. ·· . 

Ha611104eHW~ OTK1IOI~eHl1R 11yqa cBeTa. n no;te TRroTeHl1R CoAnu;a B 

1919 r. 6LI110 rip113HaHO TJJHYM<f>OM 061Qeif Teop.H.H OTHOCJ1Te11LHOCTJ1. 
.il)"l CBeTa, 4Bl1)KYII!l1HCR B nycroM npocrpaHCTBe, OTKllOHReTC:R OT rrpR

M011l1Hei1:noro nJTH. 3ToT <f>aKT RBllReTCR npeKpaCHLIM KOMMeHTap'l1eM. K 
npet~.LI4YII!l1M CllOBaM A. 3i1HuiTei1:Hat . . ' . 

11cropl1R nayKH y)Ke 3niiKOMa c npl1MepoM:, KOr4a nycroe npocrpaH

crno naAMRliOCL neKOT()PLIM <f>113M'IecKl1M CB()HCTBoM. HL:ioTOn n ~:ricLMe 
K EepT11l1 nl1IIIeT no 3TOMY noBo4y: <<Henowrrno, KaKHM o?pa3()M: ~eo4y
IIIen11ennaR (KocnaR)MaTepl1R, 6e3 nocpe4crna qero-11116o l1Horo, 'ITO ne

MaTep.HallLHO, MOrlla 6LI 4eHCTBOBaTL Ha 4pyroe.Te110 6e3 B3al1~HOfO npl1-
KOCHOBeHJ1R, KaK 3TO 4011)KHO M:MeTL Mecro,· ec-i11 6LI TRroTenrie B CMLicAe 

3nHKypa 6Lr~o npHcyii!e MaTepHH 11 ·c n~ro nepa3.i,e11LHo ... 3To TRroTe

HHe A011)KH0 6LITL npo)KtJ.eHHLIM, npwcy!I!HM._ J1 Heo6xo4~MbiM CB?~CTBO~ 
MaTep.HH, TaK 'ITO· 04H() TeJIO MO)KeT B3aJ1M04eHCTBOBaTL C 4pyrnM Ha 

paccroJIHHH, qepe3 nycrory, 6e3 y<iaciM:R qero-To nocroponnero, rip:it !JO

cpe4CTBe qero 11 qepe3 'ITO Hx ;i,ei1:crnue H~:it11a.r.;wr1u1. 6Lr nepe4anancR 
OT O,d.HOrO K 4pyroMy, :- 3TO MHe Ka)KeTOr CTOllL 6011LIIIJ1M a6cyp40M, 
'ITO R ne npe4CTaBARIO ce6e, 'IT06LI KTO-AH6o, B11a4e10iu;Hlf crroco6HoCTLIO 

KOMnerenrno MLICllHTL B o611aCT11 nonpocon <f>J111oco<f>cKoro xa pair-epa, 
MarK 3TOMY np11HTJ1 ..• »**. MLI BJ14e1111, 'ITO Ha Bonpoc: ~aK MO)KHO nycroe 

npocrpaHCTBO Ha4MRTL <f>11311'1eCKJ1M CBOHCTBOM nepe4aBaTL 311~Krpo
MamHTHJIO BOliHJ 11 4ei1:crnonaTL na nee, 3i1HIIITei1:n OTneqaer: ne Ha4o 
3a6oni'TLCR o CMLIClle 3Toro JTBep)KtJ.eHHR. Koneqim~· TC:u<oe JaRBllenM:e 

HeJIL3R Ha3BaTL peiiieimeM npo611eMLI.'KcraTJ1; 3i1:HIIITei1:H J1 He rOBOpl1T, . 

'ITO TaKHM o6pa3oM nj:m6AeMa peiiieHa. H11)Ke 6y4YT npHBe,ll.eHLI 4ono11-
HHTe11LHLie CJ)I<AeHHR A. 3i1HIIITei1na, no4qep:KwnaiO!I!He CllO)KHOcTH pe-
IIIeHHR 3TOH npo6;u:iMLI. . . , , 

8 r11aBe III <<Ilo11e 11 oTHOCl1TMLHOCTL» KHHrn <<3Bo11IOIJ;HR <f>113HKH» 
3i1:nirnei1:ii 11 Mn<f>ML4 nonTopRIOT: <<311eKTpoMamHTHaR B011Ha pacripo
crpaHRerCR B irycroM npocrpancrne. TaKoB 'H:oBLii1 BLIB04 Teop1111 oTnocii
TeJILnocr.H ... » (c.153). 

* 3uHmmeuH A., 11Hifie.Abil A. Ta~ )!(e. C.157. 
** MaKC6e.A.A A)K. K . . CiaTbH H pe<IH. M.: Hayi<a, 1968. CTaTbH <<0 AefrCTBuax 

Ha paccroaHHH;>, C. 54. 3nHKYP np~J~~BM cy~ecrnonaHire nycroro npocrpaH~ 
CTBa - HHa<Ie i-.raTepHMbime TeAa He MorAn 6LI 41mra'ibCH. , " 
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B r.11ane <<KBaiiTbi cneTa>> 3:HHIIITe:Hn H Mncpe.llb,ll, IIHIIIyr: « ••• rro

BH,li,HMoMy, HeT HHKaKHX IIIaHCOB IIOC.Ile,li,OBaTellbHO OIIHCaTb CBeTOBbie 

RBileHHR, Bbi6paB TO.IlbKO KaKyiO-IlH60 O,li,HY H3 ,li,BYX B03MO)J(HbiX TeO

pHH (peqb H,ll,eT o Koprrycey11npno:H H BO.IlHono:H TeopHnx • .:..._ n. C. 11.). 
IlO.IlO)J(eHHe TaKOBO, qTO Mbl ,li,Oil)J(Hbl IIpHMeHRTb HHOr,ll,a O,li,HJ TeOpHIO, a 

HHOr,ll,a ,ll,pyryiO, a BpeMR OT BpeMeHH H TJ, H 4pyry10 ••. >> (c. 248). 
B r11ane <<BO.IlHbi Bei..QeCTBa>> 3:HniiiTe:Hn H Mncpe.llb,ll, rrHIIIyr: « ••• 3./leK

Tpon Be,ll,eT ce6n IIO,li,06HO qaCTHQe, KOr,ll,a OH ,li,BH)J(eTCR BO BHeiiiHeM 3./leK

TpHqeCKOM HllH MarnHTHOM no.11e. On Be,ll,eT ce6n rro,ll,o6no BO.IlHe, Kor

,ll,a ,li,HcpparHpyeT, rrpOXO,li,R qepe3 KpHCTa./111: C 3./leMeHrapHbiM KBaiiTOM 

Bei..Qecrna Mbi rrpoiii.IlH qepe3 Te )J(e TPY4HOCTH, KOTOpbie Mbi nqpeTHilH, 

H3yqan KBaiiTbi cneTa. O,li,HHM H3 naH6o.11ee cpyH,ll,aMeiiTa.llbHbiX norrpo

con, rrocraB.IleHHbiX conpeMeHHbiMH ycrrexaMH nayKH, RB.IlReTCR norrpoc, 

KaK COr.llaCOBaTb ,li,Ba rrpOTHBopeqHBbiX B3rllR,ll,a Ha Bei..QeCTBO H BO.IlHJ. 3To 

O,li,Ha H3 Tex cp)'H,ll,aMeiiTa.llbHbiX TPY4HOcre:H, KOTopbie, ccpopMyllHponan-
. . 

Hble O,li,Ha)J(,ll,bl, ,li,O.Il)J(Hbl IIpHBeCTH, XOTR H ,ll,llHHHbiM rryreM, K rrporpeccy 

nayKH. <l>H3HKa crapa11acb pa3peiiiHTb 3TJ rrpo6.11eMy. Ey.i\yi..Qee ,li,Oil)J(HO 

IIOKa3aTb, RB.IlReTCR llH peiiieHHe, IIO,li,CKa3aimoe COBpeMeHHOH cpH3HKOH, 

OKOnqaTe.llbHbiM HllH BpeMeHHbiM •.. >> (c. 260-261). 
5I CTOIO Ha TOqKe 3peHHR, qTo 3cpHp, KOTOpbiH rrpH3HaBa.llW MaKCBe.llll, 

ilopenQ H IlyanKape, cyi..QecrnyeT KaK cpH3HqecKan pea.llbHOCTb. Ero HC

K.IlJOqenHe B CIIeQHa.llbHOH TeOpHH OTHOCHTe.llbHO 3MHIIITeii:Ha rropO,li,H

.110 cero·,li,HRIIIHHe TPY4HOCTH B TeopHH 311eMeHTapHbiX qacrHQ (HilH KID, 

rrpe,li,CTaB.IlRIOI..QeH TeopeTHqeCKHe OCHOBbl cpH3HKH 3./leMeHrapHbiX , qa

CTHQ). 

Mo,ll,e.llH 3cpHpa B cepe,li,Hne XX cro.11eTHR rrpe,ll,llara.llH ,4HpaK H 

lllBHHrep. 

,4HpaK IIHCa.ll B KOpOTKOH 3aMeTKe << ••. eC.IlHIIeperrponepHTb BOIIpOC B 

cneTe cero,ll,nnrnnero ypomm 3HaHHR, MO)J(HO ynH,ll,eTb, qTo 3cpHp 6o11ee ne 

HCK.IlJOqaeTCR OTHOCHTe.llbHOCTbiO H cerO,li,HR eCTb MHOrO OCHOBaHHH ,ll,llR 

rrocryAHponaHHR BBe,ll,eHHR 3cpHpa .•• >>*. 

,4HpaK pa3BHBa.ll HOBYIO TeopH!O 3./leKTpO,li,HHaMHKH, B KOTopyiO BBO

,ll,HTCR 3cpHp KaK pea.llbHaR cpH3HqecKaR cyi..QHOCTb**. 

B craTbe <<3BOI1IOQHR cp113HqecKo:H KapTHHbi rrpHpO,ll,bi>>***,4HpaK rrpe,ll,

.llO)J(Hil pR,ll, H,ll,eH, KOTOpbie, IIO ero MHeHHIO, MOr./111 6bi peiiiHTb MHOrHe 

*Dirac P. A.M. Is there an Ether II Nature. 1951. V. 168. P. 906. 
**Dirac P. A.M. II Proc. Roy. Soc. A. 1951. V. 209. P. 291. 
***Dirac P. A.M. The Evolution of the Physicist's Picture Nature II Scientific 

American. 1963. No.5. P.45-53. CM. pyc. nep.: Aupil1C n. A.M. 3B011IOIJ;M.H <!>MJM
'IeCKOil: KapTMHbi MHpa II Hal\ '!eM 1\yMaioT <PwJMK~. 3lleMemapHbie qacrMIJ;bi. M.; 
HayKa, 1965. C. 134. · 
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rrp061leMbl COBpeMeHHOH TeOpeTHqecKOH cp11311KH. << ••• 0,li,Ha H3 3T11X H,ll,eH 

coCTOHT BO BBe,ll,eHHH·B cp113J1qeCKJIO TeOpHID HeKOTOpOrO ana.110ra CBeTO

noro 3cp11pa, CTO.Ilb rrorry11npnoro cpe411 cpH3HKOB XIX cro.lleTHR ••• Kor,ll,a 

JI ronop10 o B03Bpai..QeHHH K 3cpHpy, TO peqb ne H,ll,eT o6 3cpHpe XIX neKa, 

a HMeeTCJI B BH,li,Y BBe,ll,eHHe B cpH3HqecKyiO KapTHHJ MHpa HOBOro rrpe,ll,

craB.IleHHJI 06 3cp11pe; KOTOpoe COOTBeTCTByeT COBpeMeHHbiM H,ll,eJIM KBaH-

TOBOH TeOpHH>>. . 

lliBHHrep TaK)J(e IlbiTallCJI B03pO,li,HTb H,ll,eiO cyi..QeCTBOBaHHJI 3cpHpa. 

B Kaqecrne 3IIHrpacpa K craTbe <<ManiHTHaJI MO,ll,e.llb MaTepHH>>* illBHHrep 

6epeT QHTary H3 <<MaTeMaTJ1qeCKHX uaqa./1 narypallbHOH cp11110COcp11H>> 

M. HbiOTona: «Terrepb Clle,li,OBa.llo 6bi Koe-qTo •,lJ,o6aBHTb o neKoTopoM 

Tonqa:ifiiieM 3cpHpe, rrpOHHKaiOI..QeM BCe.CII.IlOIIIHbie Te.lla 11 B HHX CO,ll,ep

)J(ai..QHMCR>>. lliBHHrep BBO,li,HT B Teop1110 ,ll,yallbH0-3apJI)J(eHHbie qaCTHQbl 

(«,li,HOHbi>>) H K.lla,ll,eT HX B ocnony MarnHTHOH MO,ll,e.llH MaTepHH. M, BH,li,H

MO, yrroMJIHyrblil: B 3IIHrpacpe K cnoe:H craThe 3cpHp HbiOTOHa illnHnrep 

IIO.Ilara./1 B03MO)J(HbiM IIOCTpOHTb 113 <<,li,HOHOB>> -:3./leMeHrapHbiX COCTaB

IlJIIOI..QHX MarHHTHOH MaTepHH. 3Ta IIOilbiTKa lliBHnrepa ,ll,eMOHCTpHpyeT 

ero ney ,li,OB.IleTBOpeHHOCTb COBpeMeHHbiM eMy . COCTOJIHHeM . qnt3HqeCKOH. 

TeopHH. 

K co)J(a.lleHHIO, MO,ll,e./111 ,4HpaKa 11 illn~nrepa He ~o.11yqH11H ;rrpH3Ha

HHe y MHponoro coo6I..Qecrna yqeHbiX •. 

B He,ll,aBHO orry6.11HKOBaH~o:H pa60Te <<Remarks on Photons _and the. 

Aether»** aBTOp ,ll,aeTp63op 60ilbiiiOro qlfC.Ila CTaTeH,. IIOCBJII..QeHHbiX HC:, 

Clle,li,OBaHHIO. rrpHpO,ll,bl . cpOTOHOB 11 113./lyqeHHJI B CBJI311 C, rrpe,li,HO.Ilarae-

MbiM cyi..QeCTBOBaHHeM.~cpHpa: . 

B nacroJII..QeM ,li,OK.Ila,ll,e · R rrpe,ll,llaraiO conpeMennyiO MO,ll,e.llb 3cpHpa, 

rrpH3HaHHe KOTopoil: y)J(e cero,li,HJI peiiiaeT p5I,ll, cp113J1qeCK11X H cpHAOCOcp

CKHX rrpo61leM.06 3TOH MO,ll,e./111 3cp11pa R 6y4y rOBOpHTb HH)J(e. 

B KOHQe KHHrH «3B011IOQHJI cp113HKH>> 3:ifHIIITeHH H,J1Hcpe11b,ll, IIHIIIyr: 

<<Mbl cyMMHpyeM: .••• HB.IlReTCH .1111 CBeT BO.IlHOH 11./lH llHBHeM cpoTOHOB? 

5J:B.IlReTCH llH rryqoK 3./leKTpOHOB llHBHeM 3./leMeHTapiibiX qaCTHQ 11.1111 BOll

HOM? 3TH cpJH,ll,aMeiiTa.llbHbie norrpocbi naBH3aHbi cpH3HKe 3KcrrepHMeH

TOM ••• >> (c. 275). 
C 3THM IIOC.Ile,li,HHM yTBep)J(,ll,eHHeM HHKaK Hellb3R COr.llaCHTbCJI. 3TH 

cpyn,ll,aMeiiTa.llbHbie BOIIpOCbl HaBH3aHbl cpH3HKe HeCOBepiiieHCTBOM · 

COBpeMeHHOH IIO.IleBOH TeopHH1.11CKI110qJ1BIIIeH 3cp11p 113 qJ1Cila cpH3Hqe-

. * Sdiwinger J. A Magnetic M~del of Matter II Science. 1969. V. 165, No. 3895. 
P. 757. CM. pyc. nep.: l11euHzep IO .. MarniiTHan MO,II.ellb MaTepmt II Yll>H: 1971.. 
T. 103, Bblll. 2. c. 355-365. . ' ' . . ' . . 

**Carrol R. Remarks on Photons and the Aether. Arxiv: Physicsl0507027. 2005. 
V.l.P.5. 
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CKoii: peaAbHOcrl1, o6JI3niBaJI cp11311KOB 11HTepnpeT11ponaTb :9Kcnep11Men

TaAbHbie ,il,aHHbie Ha HeCOBeprneHHOM J.l3biKe KBaHTOBOH Te0p1111 nOAJI., 

VlHTepnpeTaQ11JI pJ.IAa cp)'H,i!,aMeHTaAbHbiX cp11311qeCKI1X J.!BAeHI1H Ha JI3bl

Ke BOAHa-qacri1Qa Bbi3BaHa, B ·TOM q11CAe, nOnbiTKOH nO,il,MeHI1Tb :9cp11p 

nOHJIT11eM «cp11311qecKOfO BaKYYMa», 11MeiOIQ11M Al1llib «CAOBeCHOe onpe

,il,eAeHI1e» 11 ne 11MeiOIQ11M crpororo MaTeMaTI1'IecKoro o6ocnonaHI1JI. 

AyaAI13M BOAHa-qacr11Qa cpa3y OTn3,il,aeT, eCAI1 np113HaTb :9cp11p Ma

Tep11aAbHOii: cy6craHQ11eii:, np113HaTb ero HOCI1TeAeM :9AeKTpOMarHI1THO

ro nOAJI 11 np113HaTb, qTo ,il,B11:>KeHI1e :9AeKTpOHa B :9cp11pe COnpOBO:>K,il,a

eTCJ.l :9cp11puoii: BOAHoii:. TaKI1e npe,i!,cranAeHI1JI nacroAbKO ecreCTBeHHbll 

11 nOHJITHbl, qTo He Tpe6yiOT HI1KaKI1X ,il,OnOAHI1TeAbHbiX KOMMeHTap11eB. 

fOBOpJI 0 BOAHaX BepOJITHOITI1, AefKO nOHJITb, qTo ,il,AJ.l :9AeKTpona BOAHa 

BepO>ITHOITI1 CBJI3aHa C BOAHOH :9cp11pa, B KOTOpOM ,il,BI1:>KeTCJ.l :9AeKTpOH
1 

BOAHOH, KOTopa>I conpOBO:>K,il,aeT ero ,il,BI1:>KeHI1e. 

Do:>KaAyii:, CAeAyeT np11necr11 eiQe Q11TaTbi 113 MaKCBeAAa, qTo6ni AJ'I~ 
me non>ITb ero npe,i!,cranAeHI1JI o crpoen1111 :9cp11p~. 

«06rn11pHnie Me:>KnAaHeTHbie 11 Me:>K3Be3,il,Hbie npocrpancrna y:>Ke 

neAb3>I paccMaTp11nain KaK nycrnie Mecra BceAennoii:. Mni naxO,iJ,11M 11x 

y:>Ke HanOAHeHHbiMI1 :9TOH cpe,i!,OH - HanOAHeHHOH TaK, qTo Hl1qTo He M0-1 

:>KeT yAaAI1Tb ee 113 caMoMaAeii:rnero yqacrKa npocrpanCTBa 11AI1 npo113-

necrl1 Aerqaii:rnl1ii: pa3pniB B ee 6ecKoneqnoii: nenpepniBHOcrl1. Ona npo- · 

cr11paeTCJI OT 3Be3,il,bl ,il,O 3Be3,il,bl, 11 KOf,il,a MOlleKyAa BO,i!,OpO,i!,a KOAe6AeTC>I 

B C03Be3,il,l111 ilea, cpe,i!,a BOCnp11HI1MaeT 11MnyAnCbl :9TI1X KOAe6aHI1H 11
1 

nee>~ 11x no cnoeMy 6ecnpeAeAnHoMy Aony B 1'eqeu11e Tpex'AeT, np>IMbiM 

fiJTeM, B npaBI1AbHOH noCAe,il,OBaTeAbHOITI1 11 nOAHbiM C'IeTOM nepe,i!,aeT 

B cneKTpOMeTp M-pa fiOTri1Hca B Tulse Hill's. Ho cpeAa 11MeeT 11 Apyme 

cpynKQ1111, 11 B neil: 11MeiOT Mecro 11 Apyme npoQeCCbi, KpoMe nepenoca 

CBeTa OT qeAOBeKa K qeAOBeKy 11 OT. O,il,HOro M11pa K ApyroMy 11 KpOMe ,il,O

Ka3aTeAbiTBa B nOAb3Y oqeBI1,il,HOITI1 e,i1,11HCTBa B OTHOllieHI11! Mepbl 11 ql1c

Aa no BceAennoii:. MeA~:>qaii:rnl1e qacr11 :9Toii: cpe,i!,bi MOfJT 11MeTD KpoMe 

KOAe6aTeAbHbiX ,il,B11:>KeH11H eiQe 11 BpaiQaTeAbHbie,·'np11qeM OCI1 BpaiQe

HI1J.l 11 npe,i!,ITaBA>IIOT co6oii: Te CI1AOBbie MafHI1THble AI1HI111, KOTOpbie 6e3 

pa3pbiBa HenpepbiBHOITI1 npocr11pa10TC>I B 06AaiTI1, He ,il,OCTJnHbie Hl1 

O,il,HOMy fAa3y, 11 KOTOpbie, ,il,eii:CTBy>I Ha Hallil1 MafH11Tbi, noBeCTByiOT HaM 

Ha >13biKe Hepa3ra,il,aHHOM 0 TOM, qT() np011CXO,i1,11T B Tai1HITBeHHOM M11pe 

:9AeMeHTapHbiX >IBAeHI1H OT MI1HJTbl ,il,O MI1HJTbl 11 OT BeKa ,il,O BeKa ••• »*. 

~· B craTDe <<3cp11p>> MaKCBeAA n11caA: «3cp11p - MaTepHaAnHa>I cy6cran-

QI1JI, HecpaBHeHHO 60Aee TOHKaJI, He:>KeAI1 Bl1,il,11Mbie TeAa, npe,i!,nOAaraeT

C>I cyiQecrnyiOIQeii: B Tex Mecrax npocrpanCTBa, KOTopnie Ka:>KJTC>I nycrni-

* MaKcBeMA)I(. K. TaM )Ke. C. 61-62. 
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J\111. CaMHn,IOTOH nniTaACJI o6n>ICH11Tb TJifOTen11e pa3HI1QaM:I1 ,il,aBAeHI1>I B 

3cp11pe ••• Ho on ne ony6AI1KOBaA cnoeii: Teop1111, TaK Ka~ eMy «He yAaAOCb 

ua.ocnonan1111 onniTOB 11 na6AIO,il,enl1ii: ,il,aTb YAOBAernop11TeAbHoe .o6n

JICHeHI1e KaCaTeAbHO :9TOH cpe,i!,bl 11 KaCaTeAbHO TOfO, KaK OHa ,il,eii:crnyeT, 

rrp0113BO,ii,JI fAaBHbie >IBAeHI1>I rrp11pO,i!,bl>>. 

no MHeHI110 MaKCBeAAa, :9cp.11p o6Aa,il,aeT ynpyrocrbiO, rnep,i!,OITbiO, 

KOHeqnoii: IlAOTHOITbiO, HO OH OTAI1qen OT o6bJqnoii: MaTep1111. KoAe6aHH>I 

cBeTa nonepeqn~:>Ie. << ••• Mni 3HaeM, qTo :9cp11p nepe,i!,aer nonepeqn~:>Ie l<o
Ae6aHI1JI Ha BeCbMa 60Abllil1e paCITO>IHI1J.l 6e3 qyBi:TBI1HiAbHOH nonip11 

3nepr1111 IIJTeM pacceJIHHJI. ECA11 cyiQecrByeT BpaiQaTeAbHoe AB11:>Keuue, 

TO OHO ,ii,OA:>KHO 6niTb BpaiQeHI1eM BeCbMa M3AbiX yqacrKOB cpe,il,bl, i<a:>K

,il,OfO OKOAO ero co6crBeHHOH OCI1, TaK qTo cpe,i!,a ,il,OA:>KHa pacna,il,aTbCJI IIa 

MHO:>KeCTBO MOAeKyA>IpHbiX B11Xpeii: ••• >>*. 

VlTaK, no MaKCBeAAy, <<e,il,I1HITBO B OTHOllieHI111 Mepnl 11 q11CAa BO 

BceAennoii>> neOT,il,eA:itMo oT BBe,il,ennoro HM npeAcraBiieH:H>I o6 3cp11pe, y 

3cp11pa ecrb cpy~Kl..\1111 HOCI1TeAJI 3AeKTp~MarHf1THOf~ x'JoA>I.~,'·B()~MO~HO, 
rpaBI1TaQ110HHOfO IIOAJI, CBeT - He BeiQeiTBO, a npoQeCC, nJW11CXO,il,JIIQHii 

B BeiQecrBe, 11 y :9cp11p~ cyiQecrByeT, n ToM 'q11cl!e, Bpa~aTeAnnoe ABH:>Ke

HI1e MaAnix yqacrKOB cpe,i!,ni, Ka:>K,il,oro OKOAO ero co6CTBeniioii: ocu, ,TaK qTo 

cpeAa ,il,OA:>KHa pacl(laAaTbC>I naMno~ecrBo MOAefYA.>IfHibiX_.m1xpeii: ..• ;,*:*: 

O,iJ,HaKo onniTbi Maii:KeAncona (1881 r.) 11 Maii:KeAncona-MopA11 (1885-
1887 rr.) noKa3aAI1, qTo «:9cp11pnoro BeTpa>> np11 ,il,BI1:>KeHI111 3eMAI1 qepe3 

3cp11p HeT. fpan11qaiQaJI c no3THqecKoii: KapT11Ha 3cp11pa, nap11coBanna>I 

Bbirne MaKcBeAAOM, TepneAa Kpax 11AI1 ny:>KAaAaCb B cep,ne3HOM Teope

TI1qecKoM o60CHOBaHI111. l.JTo6bl COBMeiTHTb fi1I10Te3y HeiiO,il,BI1:>KHOfO 

3cp11pa c oTp11QaTeAbHbiM pe3yAnTaToM onniTOB Maii:KeAncona 11 Maii:

KeA~:>cona-MopA11, <l>HQ-A:>KepaAb,il, 11 r. AopeHQ Bbl,il,BI1H);AI1 'mnoTe3y 

C:>KaTI1J.l TeA B HanpaBAeHI111 11X,il,BI1:>KeHI1J.l Ha MHO:>KI1TeAb J1- V2/c2 , f,il,e 

v - CKopocrb TeAa, a c ,- CKopocrb CBeTa. B 1895 r. r. AopeHQ rOBOp11A: 

« ••. KaK Hl1 crpanua :9Ta rl1rrOTe3a, ny:>Kno 6yAeT np113HaTb, qTo.ona BOBCe 

He TaK Henp11eMAeMa, eCAI1 TOAbKO Mbl ,il,Onycri1M1 .'ITO 11 MOAeKJARpHbie 

CHADI nepeAaiOTCJI qepe3 :9cp11p ••• TaK KaK cpopMa 11 pa3Mepni TBepAoro 

TeAa B KOHeqHOM C'IeTe o6yCAaBAI1BaiOTCJ.l 11HTeHCI1BHOITblO MOAeKyA>Ip

HbiX B3ai1MO,il,eHITBI1H, TO B, :9TOM CAyqae .He MO:>KeT He np01130HTI1 H 113-

MeHeHI1e pa3MepoB. CAe,iJ,oBaTeAbHo,.c TeopeTI1qecKoii: cropoHbi neT B03-

pa:>KeHI1ii rrpOTI1B :9TOH fJ1IIOTe3bi ••. >>~**. 
., 

* MaKcBeMA)I(. K. TaM )Ke. C.l94~195. 
** MaKcBeM A)l(. K. TaM )Ke. C. 206. 
*** AopeHt{ T. CTaTbl1l1 uo~Diepp()6AeMbi <PuJn~n, M.: HayKa, 1970. C. 6. 
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B crane «0 AMHaMMKe 3.1leKTpoHa» (1905 r.) A. IlyaHKape rmca11: 
<< ••• /lopeHQ C'IMTa.ll He06XOAMMbiM AOIIOIIHMTb CBOIO fMIIOTe3y TaK, qT06bi 
nocry.llaT OTHOCMTellbHOCTM MMell MeCTO M rrpM Ha.llMqMM ApyrMX CM.Il IIO
MMMO MarHMTHbiX. Cor.llaCHO ero MAee, BCe CM.Ilbl, KaKOfO 6bi OHM HM 6biiiM 

rrpoMcxo)J(4eHMJI, BeAYT ce6JI 6.11aroAapJI rrpeo6pa3oBaHMIO AopeHQa (u, 

CAeAoBaTe.llbHO, 611aroAapJI rrocryrraTe.llbHOMY rrepeMeiQeHMIO) TOqHo TaK 
:>Ke, KaK 3.1leKTpOMarHMTHbie CH.Ilbl. 0Ka3a.llOCb He06XOAMMbiM 6o.11ee BHM

MaTe.llbHO pacCMOTpeTb 3TJ rMIIOTe3y M, B qaCTHOCTH, MCC.IleAOBaTb, KaKMe 
BMAOM3MeHeHMJI OHa BHOCHT B 3aKOHbl TJifOTeHMJI ... 

Ec.11M pacnpocrpaneHMe cu.11 npHTJI:>KeHMJI npoMCXOAMT co CKopocrbiO 
CBeTa, TO 3TO He MO:>KeT 6b1Tb pe3yllbTaTOM KaKMX-.IlM60 Cllyqai1:HbiX 06-

CTOJITellbCTB, a AO.Il:>KHO 6biTb o6yCIIOB.IleHO OAHOH M3 <l>JHKQMH 3<l>Mpa, 

TOrAa B03HMKaeT 3a4aqa r11y6:>Ke npOHMKHJTb B npMpOAY 3TOH <l>YHKQMM 

M CB513aTb ee c ApyrMMM cnoilcrnaMM 3<Pupa ... »*. 

1--lbroTou, Cl>apaAeil, ¢M30, MaKcBe.ll.ll, Aopemr, IlyanKape, I111aHK (R He 
na3biBaiO ApyrMX MMeH no nOHJITHOH npMqMHe - BCe MMeHa rrepeqMCIIHTb 

nell03MO:>KHO) - nee OHM rrpM3HaBa.llM 3<l>Mp pea.llhHOH cy6craHQMei1:. 

IlyanKape AOKa3a.ll rpynnonhre cnoilcrna npeo6pa3oBaHMi1: Aopenna, 
nne.11 4-Mepnoe npocrpancrno-npeMJI. TaK B03HMK.Ila pe.llJITMBHCTCKaJI 

<PopMa 3anMCM OCHOBHbiX 3aKOHOB, llarpaH:>KMaHOB, ypaBHeHMH ABM:>Ke

HMJI (M Aa:>Ke pe.llJITHBMCTCKaJI <PopMa paCtieTOB) B COBpeMeHHOH TeOpMM. 

PellJITMBM3M B03HMK H nollyqMII 060CHOBaHMe Ha OCHOBe npM3HaHHJI cy-
1{\CCTBOBaHMJI 3<l>Mpa. 

B cneqHa.llbHOH TeOpMM OTHOCMTellbHOCTM 3i1:HlliTei1:Ha cyiQeCTBOBa
IIMC 3<l>Mpa oTpMqaeTcJI. BMecre c TeM 3i1:nrnTei1:n ronopMII, qTo a6co.lliOT

IIOC IIpocrpaHCTBO B MeXaHMKe HbiOTOHa - 3TO H eCTb 3<l>Mp, qTo TO.IlbKO 

BBOAJI nOIIJITMe 3<l>Mpa KaK a6COIIIOTHOfO npocrpaHCTBa, MO:>KHO OT.IlH

'IMTb paBIIOMepnoe npJIMOIIMHCHHOe ABM:>KCHMe OT ycKop~HHOro, BpaiQa
TC.IlbiiOrO. 

B03HMKaeT BOIIpoc: pe1151TMBMCTCKaJI MeXaHHKa B npCAelle Ma.llbiX CKO

pocrei1: IIepeXOAMT B MeXaiiMKY HbiOTOHa, KOTOpaJI npeAnO.IlaraeT Ha.llM
qMe 3<l>Mpa. OTKyAa :>Ke 6epeTcJI 3<P11p, rrpM3HanaeMbiH 3i1:HrnTeilHOM B 
TeOpMM HbiOTOHa, CCIIM B cneQMa.llbHOH TeOpMM OTHOCMTellbHOCTH 3J1:H
urrei1:H oTpMqaeT ero cyiQecrnonanMe? 

3i1:IIrnTei1:n ronopMII, qTo B TeopMH HhroTona BIIHJIHMe 3<l>Mpa nKilroqe~ 

IIO B <PopMyllMpOBKY 3aKOHOB AHHaMMKHHhiOTOHa M n03TOMy rrpocipaH
CrBO y HhroTona oKa3a.llOCb a6co11rOTHbiM M nycrbiM. AnalloruqnaJI cMrya

l\MR B03IIMK.Ila C BK.IliOqeuMeM 3<l>Mpa BO BTOpoil nocry.11aT CIIeQHall,bHOH 
TCOpMM OTIIOCMTC.IlbliOCTM 3i1:IIlliTei1:IIa, COAep:>Ka~MH JTBep)J(4eHMe 0 no-

* IlymtKape A. J;lJ6pamrLrc TPYI\hi. M.: HayK·a, 1974. T. III. C. 435. 
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CI'OJIHCI'Be CKOpocrM CBeTa,. «He 3allMCJIIQeJ1: OT COCI'OJIHHJI ABM)KCHMJI M3-

llyqaiOIQero Te.lla>>, M 3<PMP oKa3a.llC51 neny)KHbiM, a npocrpancrno cra.11o 

nycrhiM. 
Ho y)Ke 5 MaJI 1920 r. 3J1:nrnTeHH B CBOei1: peqJ1 <<3<l>Mp M TeopMR OTHO

CMTellbHOCI'M>>, npoM3Hecennoi1: B npMCJTCI'BMH r. Aopenna no Cllyqaro 

M36panuJI ero (3i1:nrnTei1:na) rroqeTHbiM npo<PeccopoM AeilAeHcKoro 

ynMnepcMTeTa, ronopu11: << .•. rrpM3HanMe Toro <PaKTa, qTo <<nycro~ npo;
crpancrBO>> B <PM3MqecKOM oTHorneHMH · ne JIB.IlJieTcJI OAHojmAHbiM 11. H30-
TponHbiM, BhiHy)J(4aeT nac (mucbman ero cocroJIHMe c'n'oMOIQhiO AeCJIT•M 

<PJHKQHH - rpaBMTaQMOHHbiX rroTennua.lloB g11v. Ho, TaKMM o6pa3oM, M 

noHJITMe 3<l>Mpa CHOBa rrpuo6peTaeT onpeAe.lleHHOe COAep)KaHHe, KOTO
poe COBeprneHHO OTIIMqno OT COACp)KalJMR IIOHJITMJI MexanMqeCKOH TeO

pMM CBeTa. 3<l>Mp o6IQei1: TeopMM OTHOCMTellbHOCrM ecrb cpe4a, CaMa no 
ce6e IIMilleHHaJI BCeX MexanuqeCKHX M KHHeMaTMqeCKHX CBOHCTB, HO B TO 

:>Ke npeMJI onpeAe.llJIIOIQaJI MexanuqecKMe (u :il.lleKTpoMarnHTHbie) npo~ 
QCCCbl ... >> J1 Aa.llee OH ronopMII: << ... Mbl 3HaeM, qTo on onpCAe.llJreT MeTpM~ 
qeCKMe COOTHOilleHMJI B npocrpaHCTBeHHO-BpeMCHHOM KOHTMHyyMe~~.>>* 

M T.A. 

J1 B 3TOM AOK.IlaAe A. 3HHillTeHH HaAe.llJieT nycroe rrpocrpaHCTBO CBOH

CTBaMM 6biTb HeOAHOpOAHbiM M HeM30TpOnHhiM, qTo, KOHeqno, Hei!paB07 

Mepno. Ilycroe npocrpancrno ecrh nycroe rrpocrpancrno. 

B cnoeM AOKilaAe JI oTcraMnaro Te3Itic o TOM, qTo 3<PMp,KaK <Pu3MqecKaJI 
peallbHOCTb, cyiQecrnyeT B MMpOBOM rrpocrpaHCTBe, IIOKa3biBaiO, KaK BAHJI

HMe 3<l>Mpa BOill.llO B <PopMyllbl KBaHTOBOH MeXaHMKM H KBaHTOBOH TeopMH 

nollR, M crporo MOAellb pea.llbHOro 3<l>Mpa "7· W -3<l>Mpa. JI onpeueNZIO W
acfiup Kmc 60Je-a1mmmeuHoBcKuu KOHueHcam HeumpuHo-aHmuHeumpuHHbZX 
nap KynepoBcKozo muna**. 

Ilpune4y necKO.IlbKO rrpocrbiX <PopM.lll M3_ yqe6nMKo~<PH3MKM. Ec11M 

MR nanpn)Kennocreil 31leKTpMqecKoro E M MarnMTHOro H no.11ei1: BBecrM 

noTeHQHa.llbi (neKTopnbril A u cKa.llRpHbiH cp) c noMOIQbiO cooTnornenMil 

H =rotA, E ~ _l aaA- gradcp, 
c t 

a TaK:>Ke nocno.llb30BaTbCJI yCAoBMeM Aopenna 

divA+ l acp = o. 
. c at 

(1) 

(2) 

* 3uHwm~uH A. Co6pamw uayqnbiX TPYAOB. M.: HayKa, 1965. T. 1. C. 682-689. 
** 11caea II. C. 0 HOBOH <J.>H3J1tiCCKOii: peallbHOCnt (o W -3<J.>npc). Coo6rqeune 

Ot15H1 ,21,2-2002-2. ,4y6na; 2002; eM. TaK)I(e c. 43-66 uacr. c6. B pa6oTc ,11,a11o Tcopc

TlttiecKoe o6ornoBauue MO,II,eAU W -3<J.>upa. 
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TO 41HI rroTeHQMalloB A M cp, KaK M3BeCTHo, IIOil)"'aiOTca ypanueuMR 

oA = v2A __ l a2A = o 
c2 aP ' 

2 Dcp = v2cp_l a cp = o. 
. c2 a? 

(3) 

B rrpe4ellax llopeuQeBo:il KallH6poBKM (2) CK311RpHbi:i1: rroTeHQMall MO)I(HO 

I10406paTb paBHbiM H)'lliO. Tor4a He3aBMCMMaR OT 3apR40B tJaCTb IIOTeH~ 
QMalloB AM cp 6y4eT orrpe4ellHTbCa ypanuemtaMM -DA = 0; divA = 0; cp = 0; -E = _l ~A ; H = rot A. 

C at 
(4) 

CMcreMa ypanueuM:il ( 4) B !HOM Cll)"'ae oKa3biBaeTC51 3KBMBalleHTuo:i1: ypan

ueu.HaM MaKcBelllla-JlopeHQa. B o6IQeM Cllyqae o6~Qee perneHMe ypanue

H11:i1: (4) o6pa3yeTca cyrreprro311Q11e:i1: rrorrepetJHbiX BOilH*. .... 
BeKTopubi:il A 11 CK311RpHbi:i1: cp rroTeHQ11allbi MR 6ollee C11MMeTp11'I-

uoro rrpe4cranlleH11R Moryr 6biTb o6ne411HeHbi B 0411H tJeTbipexMepubi:il 
BeKTop Wi. Tor4a ypanueH11R (3) 3aii11IIIJTCR B B114e 

DW;(x,t) = 0. (5) 

YpanHeu11e (5) R orrpe,d.ellRIO KaK ypaBHen.He cocroRHHR peallbuoro 
W -3cp11pa. . 

H11 B 04HOM yqe6H11Ke, H11 B 04HOH · MOH0rpacp1111 He KOMMeHT11pJIOT 

::?T cpaKT, 'ITO, BBOM BCIIOMOraTellbHbie 31leKTpOMafH11THbie IIOTeHQ11allbl 

A 11 cp no cpopMyllaM (1), Mbi rrp11panu11naeM cpH311'leCK11 Ha61li04aeMbie 

Bell11'l11Hbi H 11 E K Hecp11311'leCK11M, BcrroMoraTellbHbiM cpyHKQ11RM A M · 

cp. B cp11311Ke TaKoro 6biTb ue 401l)I(HO! EC1111 c 04HO:i1: cropoubi cp11311'le

cKoro COOTHOIIIeH1151 CT011T Ha61li04aeMa51 Bell11'l11Ha, TO M C 4pyro:i1: ero 
CTOpOHbl 401l)I(Ha CTORTb cp11311'leCK11 Ha61li04aeMaR Bell11'lMHa. 

B 4e:ilcrB11TMbHOCT11, B cooTHorneH1111 (1) rroTeHQ11alli>I A 11 cp orrM

CbiBaiOT cp11311'leCKJIO peallbHOCTb - 1Jf -3cpHp, 11 3Ta cp11311'leCKaR peallb
HOCTb ua61li04aeMa. 

OrrepaTop o Klle:i1:Ha-fop4oHa (5) MO)I(eT 6biTb rrpe4cran1leH B B114e 

rrp0113Be4eH11R 4BJX KOMMJT11pJIOIQ11X MaTp11'IHbiX orrepaTopoB, 0411H 
113 KOTOpbiX OI111CbiBaeT He:i1:Tp11HHOe IIOile, a BTOpo:il - aHT11He:i1:Tp11HHOe 
II Oil e. 

* Taunuep B. KAaccuqecKaH Teopun H311J'Ieuun. M.: V13A-BO uuocrp. llHT., 1956. 
§ 1,6. C.13-17. 
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TaKMM o6pa30M, B03BpaiQa51Cb K COOTHOIIIeH115IM (1) 11. (5), Mbl MO)I(eM 

yTBep)l(,d.aTb, 'ITO 31leKTpOMafH11THbie IIOTeHQ11311bl He ecrb rrpocro BCIIO

MOfaTellbHbie cpJHKQ1111, a CBR3aHbl OI1pe,d.elleHHbiM11 COOTHOIIIeH115IM11 C 

cp11311'leCKOH peallbHOCTbiO - 1If -3cp11pOM - ue:i1:Tp11HO-aHT11He:i1:Tp11HO 
napaM11. 

W -3cp11p o6pa3yeT cnepxrrpoB04511QYIO cpe4y, 3aiiOilH5IIOJQYIO nee M11-

ponoe rrpocrpaHCTBO, He rrpORBil5IeTCR B TeiiilOeMKOCT11 Tell, 40IlJCKaeT 

pacrrpocrpaueu11e rrorrepe'IHbiX BOilH (aBilReTca uoc11TelleM 31leKTpoMar

H11THbiX BOilH), 40IIJCKaeT pacrrpocrpaHeH11e CI111HOpHbiX M 603oHiibiX 

BOilH (51BilReTC51 11X HOC11TelleM), He rrperrRTCTBJeT 4B11)1(eH1110 31leMeHTap

HbiX tJaCT11Q, R4ep, KOCMM'leCKMX .Tell, BKiliO'laR 3Be34bl B M11p0BOM rrpo

crpaHCTBe. 0 TOM, 'ITO ue:ilTpMHO (He:i1:Tp11HHa51 BOilHa) rrpOHHKaeT CKB03b 

TOiliQ11 3Be34, CollHQa, 3eMilM 6e3 cy!Qecrneuuoro M3Meueuli.H Harrpan

lleHHR 11 IIOTepH 3Hepr11M, HaM xoporno 113Becruo. MmK:'lio rrpe4IIOil0-

)1(11Tb, 'ITO ci<allapHaR KoMrroueHTa W -3cp11pa rrp11HMMaeT ua ce6a cnoft7 
crno rrepe4aTtJ11Ka rpaB11TaQ110HHbiX C111l. Ko nceMy cKil3au'uoMy MO)I(II'o 

406aB11Tb, 'ITO uerrpepbiBHa51 KOile6aTellbHaR CMCTeMa C 411Hcl~WieCKO(I 
t ... ,, 

TO'IKM 3peH11R 3~BMBalleHTHa COBOKJIIHOCT11rapMOHM'leCK11X OCQ111lll5ITO

poB. Cy~QecrnyeT TeopeMa BeilllR-KypaHTa: «ECilM ,<'l,llMHa.BollH Mall a rio 
cpaBHeH1110 C ll11HeHHbiM11 'pCI3MepaMM' KOile61liO.IQe:i1:cR C11CTeMb~ 11. ecllM 

rrpe4ellbHbie JC110B11R 04HOP04Hbi, TO crreKTP qacroT He 3aBMC11T OT. Kmi: 

KpeTHOfO B114a rrpe4eAbHbiX JCilOBMM HOT cpopMbi ITOA,OcTM». . . 

Mo4ellb W ~3cp.11pa, ·· KaK HerrpepbiBHaa 'Kolle6aieA.I,H:aa cH:creMa, y 40: 

MeTBopReT ycA.oBMaM TeopeMbi BeilllR-KypaiiTa, it W -3cpup; 'B rrp11HQH: 
' ·, / . . ' 

rre, MO)I(HO paCCMaTp11BaTb KaK COBOKJIIHOCTb rapMOHM'leCK11X OCQ111lllR-

TOpOB. ' ,. 

B pa6oTe «0 nono:il cpH3MtJecKo:i1: peallhHOCT11 (o W -34>11pe)»* 40Ka3a

uo, 'ITO 3a4aqa HaXO)I(,d.eHMR 3HepreTM'leCK11X ypoBHe:il B aTOMe B040p04a 

C IlOMOIQbiO ypaBHeHMR llipe411Hrepa ITO CBOeMy cp113M'leCKOMJ C04ep)l(a
H1110 3KBMBalleHTHa HaXO)I(,d.eH1110 co6crBeHHbiX 31leKTpOMafiii1THbiX . KO

Ile6aH11H BHJTpM rnapoBoro pe30HilTOpa; a 04MH 113 rrocryllaTOB KBaHTO

BO:il Mexan11K11 - KBanToBaH11e op611T B aToMe Bo4opo4a (nocryllaT Eopa 

mVr = nh/2;r) - 3KB11BalleHTeH orrpe,d.elleH1110 JCilOBMH cyiQeCTBOB3H11R 
CTOR'!MX BOilH 1Jf -3qmpa B IIIapOBOM pe30HaTope. . , 

Auall113 rroKa3biBaeT, 'ITO KBaHTOBaa MexanMKa· 3KBMBalleunm «Me

XaHMKe» W-3cpHpa. YpaBHenMe MR W -3cpHpa cna3auo uerrocpe4cTBeH

Ho c ypaBueH11eM MaKCBMila. PMRTMB11CTCKaa cpopMa ypaBneu11a (5) 41151 
_1¥ -3cpHpa C04ep)I(11TCR BO BCeX ypaBHeHMHX·cpH311K11 31leMeHTapHbiX 'la

CTMQ, BO BCeX llarpaH)I(Mauax KBaHTOBOH Te0p.1111 IIOilR. 

* 11cae6 IT. C. 0 .Hoaotf qmJuqecKm1: peallLHocru (o W -3<Pupe). Coo6~qeuue 
Ol15IV1 ,42-2002-2. Ay6ua, 2002; ~M .. TaK~e c. 43-:66Hacr. c6. 
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-TO MR noTeHQ11aJioB A 11 cp, KaK 113Becnm, noJiyqaiOTCR ypanHeHI1R 

oft= v2A __ I aiA = o, 
c2 aP 

2 
Dcp = v2cp_l a cp = o. 

. c2 a? 

(3) 

B npefJ,eJiaX JiopeHQeBOM KaJI116poBKI1 (2) CKMRpHbiM noTeHQI1aJI MO)I(HO 

no4o6paTb paBHbiM HYJIIO. Tor4a He3aBI1CI1MaR OT 3apRfl.OB qacrb noTeH

Q11aJIOB A 11 cp 6y4eT onpefl,eJIRTbCR ypanueHI1RMI1 

oA = 0; divA= 0; cp = 0; -E = _l ~A; H = rotA. 
C ot 

(4) 

C11creMa ypanueu11:i1 ( 4) B 3TOM CJiyqae OKa3biBaeTCJI 3KBI1BaJieHTHo:i1 ypan

IIeHI1RM MaKCBeJIJia-llopeHQa. B o6IQeM CJiyqae o6IQee perneHI1e ypaBHe

HI1:i1 (4) o6pa3yeTcR cynepno311Q11e:i1 nonepe'IHbiX BOJIH*. -BeKTopHbi:if A 11 CKMRpHbi:if cp noTeHQI1aJibi MR 6oJiee C11MMeTp11'I~ 
HOfO npefJ,craBJieHI1R MOryT 6biTb 06nefJ,I1HeHbl B Ofl.I1H 'IeTbipexMepHbiM 
BeKTop W;. Tor4a ypanHeHI1R (3) 3ani1IIIYTCR B B114e 

D1V;(x,t) = 0. (5) 

YpanHeHI1e (5) R onpef!.eJIRIO KaK ypanHeHI1e cocroRHI1R peMbHOro 
W -3qmpa. 

H11 B Ofl.HOM yqe6HI1Ke, Hl1 B Ofl.HOM MOHorpa4>1111 He KOMMeHT11py10T 

TOT <t>aKT, 'ITO, BBOfl.R BCnOMOraTeJibHbie 3JieKTpOMarHI1THbie nOTeHQ11aJibi 

A 11 cp no <t>opMyJiaM (1), Mbi np11panH11naeM <PI1311'IeCKI1 ua6JIIOfl,aeMbie 

BeJII1'II1Hbi H 11 · E K He<PI1311'IeCKI1M, ncnoMoraTeJibHbiM <}>yHKQ11RM A 11 

cp. B 4>11311Ke TaKoro 6biTb He fl.OJI)I(Ho! ECJ111 c Ofl.HO:if cropoHbi <PI1311'Ie

cKoro COOTHOIIIeHI1R crOI1T Ha6JIIOfJ,aeMaR BeJII1'I11Ha, TO 11 C fl.pyro:if ero 
cropOHbl fl.OJl)I(Ha crORTb <l>11311'IeCK11 Ha6JIIOfl,aeMaR BeJII1'II1Ha. 

B fJ,e:i1crni1TeJibHOcrl1, B cooTuorneHI111 (1) noTeHQ11aJibi A 11 cp oni1-

CbiBaiOT <l>11311'IeCKyiO peMbHOcrb - 1If -34>11p, 11 3Ta <l>11311'IeCKaR peaJib
HOcrb ua6JIIOfl,aeMa. 

OnepaTop o KJie:ifHa-fopfl.OHa (5) MO)I(eT 6biTb npefJ,craBJieH B B114e 

npo113Befl,eHI1R fl.Byx KOMMYTI1PYIDIQ11X MaTp11'IHbiX onepaTopon, Ofl.I1H 

113 KOTOpbiX Oni1CbiBaeT HeifTp11HHOe noJie, a BTOpo:if - aHTI1He:ifTp11HHOe 
noJie. 

* Tail11Uep B. KAaccuqecKaH Teopun J13ll)"'eHJ1H. M.: Itb,i!,-BO uuocrp. AUT., 1956. 
§ 1,6. c. 13-17. 
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TaKI1M o6pa30M, B03BpaiQaRCb K COOTHOIIIeH11RM (1) 11- (5), Mbl MO)I(eM 

yTBep)l(fJ.aTb, 'ITO 3JieKTpOMarHI1THbie noTeHQ11aJibl He ecrb npocro BCnO

MOraTeJibHbie <l>YHKQI111, a CBR3aHbl onpefJ,eJieHHbiMI1 COOTHOIIIeHI1RMI1 C 

<l>11311'IeCKOM peaJibHOcrbiO - 1Ji" -3<l>11pOM - HeifTp11HO-aHnme:i1Tp11HO 
napaMI1. 

1If -3<l>11p o6pa3yeT CBepxnpOBOfJ.RIQyiO cpe4y, 3anOJIHRIOIQYIO BCe Ml1-
poBOe npocrpaHcrBO, He );lpORBJIReTCR B TenJIOeMKOcrl1 Tell, fl,OrrycKaeT 

pacnpocrpaHeHI1e nonepe'IHbiX BC?JIH (RBJIReTCR HOCI1TeJieM 3JieKTpoMar

H11THbiX BOJIH), fl,OnycKaeT pacnpocrpaHeHI1e Cni1HOpHbiX 11 6030HII~IX 
BOJIH (RBJI>IeTC>I 11X HOCI1TeJieM), He npen>ITcrByeT fJ,BI1)1(eHI110 3./leMeHTap;

HbiX qacr11Q, >Ifl.ep, KOCMI1'IeCKI1X .TeJI, BKlliO'Ia>I 3Be3fl,bl B M11p0BOM npo

crpaHcrBe. 0 TOM, 'ITO He:i1Tp11HO (He:i1Tp11HHaR BOJIHa) npOHI1KaeT CKB03b 

TOJIIQI1 3Be34, CoJIHQa, 3eMJII1 6e3 cyiQecrneuHoro 113MeHeHI1>I uanpan

AeHHR 11 noTep11 3Hepr1111, HaM xoporno 113BecrHo: Mo:>KHO npefJ,n0./10~ 
)!(11Th, 'ITO ci<aJI>IpHaR KOMnoHeHTa W -34>11pa np11HI1Maei ~a ce6>I cnoft~ 
crno nepe4aT'I11Ka rpaBI1TaQI10HHbiX c11J1. Ko nceMy cKa3aiiH:oMy MO)I(H'o 

fl,06aBI1Tb, 'ITO HenpepbiBHa>I KOJie6aTeJibH~>I ~Here~~ C fl.I1Ha~~'-H:~CKOI'i 
TO'IKI1 3peHI1>I 3KBI1BaJieHTHa COBOKynHOcrl1 rapMOHI1'IeCKI1X OCQ11Jlll>ITO~ 

pon. CyiQecrnyeT TeopeMa BeifJI>I-Kypauia: «ECJI11 MMHa.noJIH MaAa rio 
cpaBHeHI110 c J111He:i1HbiMI1 'pa_3MepaMI1' KOJie6JIIO,IQei1cR Cl1creMb~ J1 'eCl111 

npe4eJibHbie YCJIOBI1R Ofl.HOpOfl.Hbi, TO cneKTP qacroT He 3aBI1CI1T oT · Kmi: 

KpeTHoro B114a npeiJ,eJibHbiX yCJionliii: 11 OT <t>opMbi noJiocr11»; ' 

Mo4eJib w ~3<l>11pa;:KaK HenpepbiBHa>I tKOJie6aTeAbHa>I 'ci1CreMa, Y40~ 
BJieTBopReT yCJioBI1>IM TeopeMI.i Be:ifJIR-Kypa!ITa, :t1 W -·3<f>up; n np11HQH~ 
ne, MO)I(HO paccMaTp11BaTb KaK ccn3oKynHocri. rapMOHI1'IeCKI1X OCQ11J1Jl>I~ 
Topon. 

B pa60Te «0 Hono:if <PI1311'IecKo:i1 peaJihHOcrl1 (o W ~34>11pe)»* fl.OKa3a

Ho, 'ITO 3afl,a'Ia HaXO)I(fl,eHI1R 3HepreTI1'IeCKI1X ypoBHe:if B aTOMe B040p04a 

C nOMOIQbiO ypaBHeHI1>I illpefl.I1Hrepa no CBOeMy <l>11311'IeCKOMY COfl.ep)l(a
H1110 3KBI1BaJieHTHa Haxo)KfJ.eHI110 co6crBeHHbiX 3lleKTpOMarHI1THbiX 'KO

lle6aHI1M BHYTPI1 rnaponoro pe3oin1iopa; a Ofl.I1H 113 nocryJiaTOB KBaHTO
Bo:if MexaHI1KI1 - KBal!TonaHI1e op611TB aToMe· BOfl.OP04a (nocryJiaT Eopa 

mVr = nh/27r) - 3KBI1BaJieHTeH onpefl.eJieHI1IO YCJIOBI1i1 cyiQecrnonaHI1H 
crO>I'II1X BOJIH 1Ji" -34>11pa B rnapoBOM pe30HaTope. .. 

AHa./1113 noKa3biBaeT, 'ITO KBaHTOBaR MexaHI1Ka · 3KB11BaJieHTHa «Me

xaH11Ke>> w-~3<t>11pa. 'YpaBHeHI1e; MR w -3<l>11pa CB>I3aHO Henocpefl,crBeH

HO c ypanHeHI1eM MaKCBeJIJia. PeJIRTI1BI1crcKaR <t>opMa ypanueHI1>I (5) MR 
_'IV -3<l>11pa COfJ.ep)I(11TCR BO BCeX ypaBHeHI1RX <l>11311KI1 3./leMeHTapHbiX 'Ia

crHQ, BO BCeX JiarpaH)I(I1aHaX KBaHTOBOM Te0p1111 nOJIR. 

* T1caee II. C. 0 .HoBoil: <P«JM'IecKoil:: peaALuocru (o W -:'l<Pnpe). Coo6~eune 
Ol/15IJ.1 .42-2002-2. Ay6ua, 2002; eM._ TaiOKe c. 43-66 uacr. c6. 
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TaKHM o6pa3oM, KID B RBHoi1 <J>opMe mvuotia11a 1V -:9<J>Hp B TetieHHe 

Beero XX BeKa, 11 ee yenex11 B 3HatiHTellbHoi1 creneHH o6nReHRIOTeR BKlliO

tieHHeM Bl1J1RHJ1R 1lf -:9<J>Hpa Ha Bee TeopeTJ1tieeKJ1e paCtieTbl, XOTR J1 B He:_ 

nOAHOM BJ1,il,e, noeKOllbKY He BKlliOtiallOeb B3aJ1MO,il,eHCTBJ1e eocraB11RIO

I..QJ1X qacrei1 1V -:9<J>Hpa. 

feHHi1 MaKeBeAAa npeABH,il,ell npaKTJ1tieeKJ1 Bee eBoi1CTBa :9<J>Hpa Kpo

Me TOfO, 'ITO 1lf -:9<J>Hp eOCTOJ1T J13 HeJ1TpHHO-aHTJ1HeifTpHHHbiX nap (vii
nap), HO, KaK Mbl 3HaeM, :9KenepHMeHTallbHOe ,ii,OKa3aTellbCTBO cyi..Qe

CTBOBaHJ1R Hei1TpHHo 6hillO no11yqeHo 11J1IIIb B 1953-1956 rr. Pai1HeeoM I1 
Koy:9HOM. 

Oeo6eHHo YAHBllReT reHHallhHOe npe,ii,BHAeHHe MaKeBe1111a B CAeAyiO~ 
I..QHX aeneKTax: 

1) « .•• Mellbtiaiiume qacrH :9Toi1 epe,il,bi MOryT HMeTb KpoMe KOlle6a

TellbHhiX ,ii,BJ1)1(eHJ1H ei..Qe J1 Bpai..QaTellbHbie, npHtieM OeJ1 Bpai..QeHJ1R J1 

npeAcraBllRIOT eo6oi1 eHAOBbie MarHHTHbie 11J1HJ1J1 ••• ECAH cyi..QecrByeT 

Bpai..QaTellbHOe ,ii,BJ1)1(eHJ1e, TO OHO ,ii,Oll)I(HO 6biTb• Bpai..QeHJ1eM BeebMa Ma~ 
llbiX yqacrKOB epe,il,bl, Ka)l(,ii,OfO OK OliO ero C06CTBeHHOH OCJ1, TaK 'ITO cpe,il,a 

,ii,Oll)I(Ha paena,il,aTbCR Ha MHO)I(eCTBO MOlleKyARpHbiX BHXpeif» ••• 

CerO,ii,HR Mbi 3HaeM, tiTO Hei1TpHHO J1MeeT cnHH, paBHbiiili/2, TaK tiT<) 

npe,il,cKa3aHJ1e MaKeBe1111a nollHOCTbiO onpaB,il,alloeb. " , 

2) « ... Mbi 3aKlliOtiaeM, 'ITO cBeT He Bei..QeCTBo, a npm~ecc, npoHeXO,ii,R

I..QHH B Bei..QeCTBe, npHtieM npoqeee, npoHeXO,ii,RI..QJ1H B nepBOH tiaCTJ1 eBeTa, 

Beer,il,a npOTJ1BOnOllO)I(eH npoqeecy, npoHeXO,ii,RI..QeMy B TOT )l(e MOMeHT 

BO BTopoif tiaCTJ1, TaK 'ITO,· KOf,il,a ,ii,Be :9TJ1 tiaCTJ1 6yAYT eOe,ii,J1HeHbl BMecre, 

HJ1KaKOfO ,il,eHCTBJ1R He 6yAeT •.. » ,4eHCTBJ1TellbHO, paena,il, «MOlleKyllbl '\If
:9<J>Hpa», eOCTORI..QeH B npocreifiiieM CAyqae J13 KynepoBeKOH VV-napbl, 

fiOllHOCTbiO eOOTBeTCTByeT OriJ1eaHJ1IO MaKeBeAlla, B KOTOpOM BMeCTO eBe

Ta CAe,il,yeT paeeMaTpHBaTb <J>113J1tieeKJ1e eBOHCTBa Vii -napbl. ' 

lliBHHrep B eBoeif BbiiiieynOMRHYTOH CTaTbe BBe,il,eHHyiO J1M <J>ynAaMeH

TallbHYIO AyallbH0-3apR)I(eHnyiO qacrHqy na3Bal1 «,ii,HOHOM». ITo ana11orJ1J1 

R npe,il,llaraiO ,il,aTb nei1TpHHO-aHTJ1Hei1TpHHHOH nape Ha3BaHJ1e «neJ10H». 

HH)I(e R 6yAy noAb30BaThCR :9TJ1M TepMHHOM. " 

3) 1lf -:9<J>Hp, 6yAYtJH epe,ii,OH O,ii,HOpO,ii,HOH, o6eenetiJ1BaeT «e,ii,J1HCTBO 

Mepbi 11 tiHCAa BO Bee11ennoi1». 

Tenepb naM neT na,il,o6nocrJ1 pa3BJ1BaTb ry KapTHny MHpa, KOTopaR 

6billa nocrpoena B paMKax craH,il,apTnoi1 MO,il,eAH. Mbi crpoHM APYfYIO 

KapTHHY MHpa. BCR BJ1,ii,J1MaR naMH, BeR J13BeCTHaR naM Bee11ennaR norpy~ 
)l(eHa BO Beeo6neM11IOI..QJ1H J1 BeenpOHJ1KaiOI..QJ1H 1lf -:9<J>Hp J1 )I(J1BeT J1 pa3-

BJ1BaeTCR no ero 3aKOHaM, 1lf -:9<J>Hp - :9TO 6e3,ii,Ha, B KOTopyiO norpy)l(eH 

HJ1'ITO)I(H0 MallbiH no epaBHeHJ110 e :9<J>HpOM J13BeCTHbiH HaM <J>113J1tieeKJ1H 

MHp. KaKOBO eooTHoiiieHHe Me)l(,il,y :9TJ1MJ1 ABYMR MHpaMH - naiiiHM 
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<J>113J1tieeKJ1M MHpOM J1 1lf -:9<J>HpOM, KaKOBO B3aJ1MO,il,eHCTBJ1e Me~y 
nHMJ1 - :9TO tieAOBetiecrBy npe,ii,CTOHT yJnaTb B noBoM cro11eTJ1J1 111111 no

BOM TbieRtielleTJ1J1. 

M11p, eocroRI..QHH 113 npoTonoB, :911eKTponoB 11 nei1TpHHo, cra6J1llen, 

Mbi ero BJ1,ii,J1M 11 H3yqaeM. Hei1TpHHO H3yqaeM, B qacrHocrH, qepe3 nei1-

Tpon J1 necra6J111bHbie qacrJ1qbi. M11'p,. eOCTORI..QJ1H TOllbKO J13 ne:iiTpHHO, 

Mbl He BJ1,ii,J1M, HO MO)I(HO npe,il,n0110)1(J1Tb, 'ITO OH 6eeKOHetiHO Bel1J1K J1 

pa3noo6pa3en. · 

IloKa npoeMaTpHBaeTeR 11J1IIIb MallaR qacrb eBoiiern 1V -:9<J>Hpa, B qacr

uocrH, HX MO)I(HO YBHAeTh B RBlleHHRX eBepxTeKyqecrH 11 eBepxnpoBO,ii,J1-

MOCTJ1, 1lf -:9<J>Hp npHHJ1MaeT yqacrJ1e B o6pa30BaHJ1J1 Beex XJ1MJ1tieeKJ1X 

:9AeMeHTOB BO Beellennoi1, B o6pa30Ba·nJ1H J1, B03MO)I(H0,. enmrrannoM 

B03HJ1KHOBeHJ1J1 )I(J13HJ1 na 3eMlle, B o6pa30BaHJ1H Beex. necra6J111bHbiX 

:9AeMeHTapHbiX qacrHq, B03Bpai..QaeT o6paTHO :9miprHIO;. J1MnyllbC, MO

MenT KOllHtiecrBa ABH)I(eHHR, KoTopLie no11yqaeT J13 nalliero <J>H3Ht:ieeKoro 

MHpa - Mbl He BJ1,ii,J1M napyiiieHJ1R 3aKOHOB eoxpaneHJ1R :9TJ1X K011J1tieCTB. 

ECAJ1 MeHReTeR eOCTORHJ1e Beero :9<J>Hpa, HaC OKpy)l(ctiOI..Qero, 'TO norpy

)l(eHHbiH B nero Haiii <J>113J1tieCKJ1H MHp o6R3aH MeHRTbeR COOTBeTcrByiO

I..QJ1M o6pa30M TaK, tiT06bi HaXO,ii,J1TbCR C 11f·-:9<J>HpOM B HeKOTOpOM «paB

HOBeCHOM» COCTORHJ1J1. ECAJ1 CaMJ1, MO)I(eT 6hiTb fJ1raHTCKJ1e, tiaCTJ1 1lf
:9<J>Hpa 0611a,il,aiOT pa311J1tiHbiMJ1 :9HepreTJ1tieCKJ1MJ1 COCTORHJ1RMJ1 J1 Haiiia 

Co11neqnaR eHcreMa np11 ABJ1)1(eHJ1J1 qepe3 1V -:9<J>Hp MO)I(eT. nepexO,ii,J1Tb 

113 O,ii,Horo CAOR .1V -:9<J>Hpa B Apyroi1, TO B oKpecrnocrH C.o11neqnoi1 eHcre

Mbi J1, KOHetiHO, Ha 3eMlle, MOryT npOHCXO,ii,J1Tb ApaMaTJ1tieeKJ1e RBlleHJ1R 

fA06allbHOfO noTenlleHJ1R J111J1 fll06allbHOf0 nOXOllO,il,aHJ1R, 'ITO MO)I(eT 

npHBecrM K cMene <J>opM )I(J13HJ1 na 3eMlle, K• pa3orpeBy caMoi1 3eMAH 

J111J1 ee OXAa)l(,il,eHJ110 J1 T. ,il,. 

BoccranoBlleHHe 1V -:9<J>Hpa B eBOHX npaBax noCAe • ero <<J13mannR» 

J13 <J>113J1KJ1 B cneqHallbHOH Te0p1111 OTHOCJ1TeAbHOCTJ1 3J1HIIITeifna no-

3B011ReT OTBeTHTb na pRA KpHTHtieCKHX Bonpo<;:oB, panee nocraBlleHHbiX 

3i1niiiTei1noM J1 Ay11 4e Epoi111eM. • · 

1. 11Ctie3aeT AYMH3M BOllHa-qacrHqa. 

2. f11y6J1HHaR cyi..QHOCTb BCeX MHpOBbiX npoqeeeoB· onpeAeAReTCR Te

nepb 1V -:9<J>HpnbiM B3aJ1MOAei1CTBMeM. Bee :911eKTpoMarHJ1THble npoqee

Cbi 6yAYT nponopqHOHallbHbl qeAO'IJ1CAeHHOMY 3HatieHJ110 riOCTORHHOH 

IlllaHKa n, nOCKOllbKY B Te0p1111 1lf -:9<J>Hpa :911eKTpOMarHJ1THaR BOllHa 

OnJ1CbiBaeTCR BeKTOpHOH KOMnOHeHTOHllf -:9<J>Hpa. 

3. PeiiieHHe B BH,il,e n11ocKoi1 BOllHbi 1V -e<itli)(Et- kx) neT I!Y)I(,il,hi HH

TepnpeTMpoBaTb B Ayxe craTHCTHtiecKoro no,ii,XO,il,a MaKca Eopna, o tieM 

f0BOp11110Cb Bblllle B n. 1. qacrl1qa ocraeTCR 110Kal1J130Bannoi1 B BOAHe, 

KaK B cBoe BpeMR npe,il,nolla.rall Ay11 Ae Epoi111b, u, TaKHM o6pa3oM, BOC-
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CTaHaBAI1BaeTCJI np11HU:11n ,ll,eTepM11HI13Ma, Ha qeM HaCTai1BaA 3HHlliTeHH. 

TeopeTI1qecKaJI cp11311Ka no3nparn;aeTCJI K B03MO)KHOCTI1 on11caH11JI no 

3HHlliTeHH)' e,li,I1HI1qHOH, OT,ll,eAbHO B3JITOH CI1CTeMbl, a He 11CKYCCTBeHHO 

C03,ll,aHHOrO aHCaM6AJI e,li,I1HI1qHbiX CI1CTeM. 

4. C6bin<leTCJI ern;e O,li,HO npe,ll,cKa3aHI1e 3i1HlliTei1Ha: «np11po4a He 

Tpe6yeT OT HaC Bbi6opa Me)K,ll,y KBaHTOBOH 11 BOAHOBOH Teop11eif, a Tpe-

6yeT TOAbKO CI1HTe3a 3TI1X Te0p11if, qTo cp11311KaMI1 noKa He ,li,OCTI1rll)'TO». 

B npeMaraeMoii MO,ll,eAI1 1V -3cp11pa TaKoii CI1HTe3 ,li,OCTI1raeTCJI. 

I1p113HaHI1e 1V -3cp11pa no3BOAJieT no-HonoMy B3rARHJTb Ha pRA cp11311-

qecKI1X JIBAeHI1H B M11KpOM11pe 11 acrpocp11311Ke, yrAy6AJieT nOHI1MaHI1e 

cp11311qecK11x, XI1MI1qecKI1X 11 6110AornqecKI1X npou;eccon, npo11CXOAJIID;I1X 

B np11po,ll,e, yKa3biBaeT Ha HeKoTopbre npe,ll,eAbi Halliero no3HaHI1JI. 

1. PeAI1KTonoe 113.11yqeH11e MO)KHO Tenepb 11HTepnpeT11ponaTb KaK 113-

neqHoe cneqeHI1e CAa6o no36y)K,ll,eHHOro M11ponoro 1V -3cp11pa, 11.1111, 11Ha

qe, KaK BeqHbie KOAe6aHI1JI nCI10HOB, o6pa3yiOID;I1X 3cp11p. 

2. I1o-HOBOMY 11HTepnpeT11pyeTCJI 3aKoH Xa66.11a, qTo 11CKAIOqaeT pa3-

6eraHI1e BceAeHHoii*. 

3. YpanHeHI1JI Tl1na D1Vi = 0 (a) 11 (0 -Ji)rpi = 0 (6) cero,li,HJI JIBAJI

IOTCJI onpe,ll,eAJIIOID;I1MI1 B cp11311Ke 3AeMeHTapHbiX qacr11u;. XoTeAOCb 6bi 

OTBeTI1Tb Ha nonpoc: KaK B03HI1KaeT Macca 3AeMeHTapHbiX qacr11u;? 0411H 

113 OTBeTOB MO)KHO HaHTI1 y Jly11 ,ll,e DpOHAJI B KHI1re «3AeKTpOMarHI1THbie 

BOAHbi B BOAHOBO,ll,ax 11 noAbiX pe3oHaTopax». Ee.1111 rrpe,ll,nOAO)KI1Tb, qTo n 
npou;ecce coyAapeHI1JI npoTOHOB 11 3AeKTpoHOB c 4pyr11M11 npoTOHaMI1 11 

3AeKTpoHaMI1 n B036y)K,ll,eHHOM 3cp11pe B03HI1KaiOT «BOAHOBO,li,Hbie» yC{lo

BI1JI pacnpocrpaHeHI1JI BOAH 1Jf -3cp11pa, TO np11 onpe,ll,eAeHHbiX YCAOBI1JIX 

B03HI1KaeT u;eAbiH cneKTp Mace Hecra611AbHbiX qacr11u;. 

B03nparn;aJICb K cnoiicrnaM 1V -3cp11pa, yKa)KeM, B Kaqecrne O,li,HOro 113 

Ba)I(HeHllii1X, Ha npe,ll,eAbl cnpaBe,li,AI1BOCTI1 np11MeHeHI1JI peAJITI1BI13a

U:1111 BCeX cpopMyA 11 Bblqi1CAeHI1H B conpeMeHHOH cp11311Ke, BbiTeKa10rn;11e 

113 crpoeHI1JI 1Ji" -3cp11pa. f1 p11Hll;l1n. peAJITI1BI13all;l111 np11Hll;l1nl1aAbHO 

CBJI3aH C BOAHOBbiMI1 CBOHCTBaMI1 1Ji" -3cp11pa. TaM, r,ll,e KO~aiOTCJI BOAHO

Bble CBOHCTBa 1Ji" -3cp11pa, TaM KO~aiOTCJI 3AeKTpOMarHI1THbie BOAHbl1 Ha 

3TOM KO~aeTCJI Hallie nOCTI1)KeHI1e TaHH BceAeHHOH C nOMOID;biO OnTI1-

qeCKI1X np1160p0B 11 pa,li,I10TeAeCKOnOB. · ,41111Ha 3AeKTpOMarHI1THbiX BOAH 

n 1V -3cp11pe orpaHI1qeHa 11 co cropoHbi KopoTKI1X, 11 co cropoHbi M11HHbiX 

BOAH. 

n Co cropoHbl KOpOTKI1X ,li,AI1H . BOAH 3TO orpaHI1qeHI1e HacrynaeT c 

TOro MOMeHTa, KOr,ll,a ,li,AI1Ha <<CB060,li,HOrO npo6era» nCI10HOB CTaHOBI1T-

* Isaev P. S. New Interpretation of Hubbl~ Law// Proc. of the XII Intern. Conf. 
«Selected Problems of Modem Physics>>. Dubna, 2003. P. 321. 
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CJI MeHbllie paCCTOJIHI1JI Me)K,ll,y. nCI10HaM11. TaKI1M o6pa30M, nAOTHOCTb 

nc110HOB B .1 CM3 craHOBI1TCJI pernarorn;eii B onpe,ll,eAeHI111 3TOH 'Kp11TI1qe

CKOH rPaH11U:bi. f1AOTHOCTb nCI10HOBB 1 CM3 6y,ll,eT onpe,ll,eAJITb 11,,li,OCTO

BepHOCTb 11HcpopMall;1111, BOcnp11HI1MaeMOH J1 nepe,ll,aBaeMOH 1Jf -3cpi1pOM. 

ECA11 Ha O,li,I1H OT,ll,eAbHO B3JITbiH nCI10H npM,ll,eT ,li,Ba 11.111160.11ee 11MDYAbCOB 

co cropoHbi, TO np11XOAJIID;aJI micpopM:au;11JI '11cKa311TCJI np11 4aAbHeiilliei1 

ee nepe4aqe. 

Co cropoHbi 6oAbllii1X M11H BOAH orpaHJ1qeHI1JI peAJITI1BI13aU:1111 Ha

crynaroT TOr,ll,a,- KOr,ll,a 60Abllil1e ,li,AI1Hbl BOAH 1Ji" -3cp11pa TepJIIOT CBOIO BOA

HOBYIO KoHcp11rypau;1110, npenparn;aJicb B xaOTI1qecKoe ,li,BI1)KeHI1e orpoM

HbiX Mace 1V -3cp11pa (npenparn;aJicb n «lliYMbi» ). 

JtiTaK, TaM, r,ll,e KoHqaroTCJI BOAHOBbie cnoiicrna « 1V ~3cpJipa, TaM KOH

qaeTCJI np11Hu;11n pMJITI1im3au;nw cpopMyA conpeMeHHoii cpH311KI1,' TaM 

KOHqaeTcJI Hallie no3HaHHe TaiiH BceAeHiioii qepe3 3AeKTpoMarn.I1Time 

B3ai1MO,ll,eHCTBl1e. qeAOBeK craHOBI1TCJI CAenbiM 11 rAyXI1M BO BceAeum)Ji. 

QqeBI1,li,HO, cyrn;ecrnyiOT JIBAeHI1JI, np11 Oni1CaHI111 KOTOpbiX Hal'l,o nepexo

,.1,11Tb K l13yqeHI110 MI1KpOCKOnl1qeci<I1X CBOHCTB COCTaB.iJIIOID;I1X 1Jf -3cp11.: 

pa - K 113yqeHI110 CBOHCTB nCI10HOB. '; 

,411cKpemaJI crpyKT)'pa 1V -3cpi1pa np11nA;eK~TeAb,Ha 'c · cpilAococpclwii 

TOqK11 3peHI1JI B TOM CMbiCAe, qTO OH<l npepbiBaeT <<AJPH)'IO 6eCKOHeq

HOCTb»1 Kor,.1,a cnoiicrna 3AeKTpoMarni1THoro noAJI ocraiOTCR 'HeH3MeHHhi

MI1 BO BCeM 11HTepnaAe ,li,AI1H BOAH - OT 6eCKOHeqHo 60Abllii1X ,.1,0 6eCKO

HeqHO MMbiX. KcraTI1, TaKaJI «AypHaJI 6ecKoHeqHOCTb» xapaKTepHa MJI 
ncex noAeii KBaHTonoii Teop1111 noAJI, T. e. KTI1 «He ,.1,11aAeKT11qHa» n ca-

MOM CBOeH OCHOBe. 

HeJicHo, KaKI1e cyrn;ecrnyroT cKopocrl1 pacnpocrpaHeHI1JI c11rHa.11on B 

1Jf -3cp11pe. ECA11 nCI10Hbl MO~ Bbicrpa11BaTbCJI B Bl1,ll,e crpyn, perueTOK, 

n11paMI1,.1,aAbHbiX o6pa30BaHI1H, Ky6oB 11 napaAAeAenl1ne,li,OB 11 T. ,.1,.1 Bbl

crpa11BaTbCJI B Bl1,.1,e ,li,AI1HHbiX U:eiJOqeK, TO CKQpOCTI1 pacnpocrpaHeHI1JI 

B03MyiD;eHl1H B HI1X MO~ OKa3aTbCJI l1 60Abllii1MI1, 11 MeHbllil1Ml1 CKOpo

CTl1 CBeTa. J13BeCTeH cpaKT, qTo HeHTp11HHbiH Cl1rHaA OT cynepHOBOH 3Be3-

,ll,bl 1987 A np11we.11 Ha 3eMAIO paHbllie CBeTonoro c11rnMa Ha HeCKOAbKO 

qacon. B HOMepax )KypHaAa «Physics Today» (anpeAb 1999 r., c. 9; 11IOAb 

1999 r., C.17-18) Coo6rn;aAOCb 0 3aMe,li,AeHI111 CKOpOCTl1 CBeTOBOro 11MnyAb

ca, npoXO,li,JIID;ero qepe3 6o3e-3HHWTeHHOBCKI1H KOH,ll,eHCaT, ,li,O 17 M/C, qTo 

B Ml1AAI10Hbl pa3 Me,li,AeHHee no cpaBHeHI110 CO CKOpOCTbiO CBeTa B 3cp11pe. 

- TaKoe 3aMe,li,AeHI1e CKopoCTH cneTonoro l1MDYAbCa MO)KeT 6biTb Bbi3BaHo 

He TOAbKO B03MO)I(HbiMI1 HeAI1HeHHblMI1 OnTI1qecKI1MI1 3cpcpeKTaMI1, HO 

11 3cpcpeKTaMI1 113MeHeHI1JI crpyKT)'pbl 1Jf -3cp11pa B 3Tl1X 3KCnep11MeHTaX, 

np11BO,li,JIID;I1MI1 K 3aMe,li,AeHI110 CKOpOCTI1 CBeTa. 
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.ibo6bie J13MeHemt>I cocro>IHM>I 1V -3<}mpa no BceAeHHoi1: B Toi1: HAM 

MHOH <}>opMe AOCTHraiOT 3eMAM M, CAeAOBaTeAhHO, 'leAOBeKa OT MOMeHTa 

ero 3a'laTM>I MAO ero cMepnt. TaKMe yrnep)K,Il,eHM>I, KaK <<'leAoBeK poAMAC>I 

ITOA 3Be3AOH IOrrMTepa>>, HAM <<>I B'lepa BMAeA COH, a cerOAH>I •.• >>, HAM <<>I 

)J(e rrpeABMAeA 3T0 ... >>1 Terrepb MOI)'T MMeTh ITOA co6oi1: He TOAbKO ITCM

XOAOfM'leCKOe, HO M <}>M3M'lecKoe o6ocHoBaHMe. CTaHOBMTC>I oqeBHAHhiM, 

lJTO B rrpMpOAe MOI)'T cyi..QeCTBOBaTb <}>M3MlJeCKMe 06oeKThl, KOTOpbie Mbl 

MO)J(eM He 06Hapy)J(MBaTb C ITOMOI..QbiO IT>ITM HalllMX opraHOB 'lJBCTB, KaK 

6bi Mbl HM JC11AMBaAJ1 Ka)K,Il,Oe M3 HMX. qeAOBeK - AMT>I rrpMpO,ll,hl, rrorpy

)J(eHHOe B 1If -3<}>Mp, - Ka3aAOCb 6bi, AOA)J(eH 06Aa,ll,aTb ei..Qe He pacKpbiThl

MM HayKoi1: B03MO)J(HOCT>IMJ1 ,ll,eTeKTMponaHM>I KOAe6aHMH 3<}>Mpa, MX aHa

AM30M, M3BAe'leHMeM BhiBO,li,OB M3 3Toro aHaAM3a. Ho oqeHh MO)J(eT 6biTh, 

'lTO 'leAOBeK HeconepllleHeH. Tor,ll,a rrepeA HayKoi1: CTOMT rroqerna>I o6>I-

3aHHOCTh OKa3aTb CO,ll,eHCTBMe B pacKpbiTMM HOBbiX B03MO)J(HOCTeJ1: qeAO

BeKa AO ei..Qe 6oAee ITOAHOW CAM>IHJ1>I ero C OKpy)J(aJOI..Qei1: ero BceAeHHOH. . 
KoHelJHO, TaKMM ITJTeM OTKpbmaeTC>I 40pora K OKKJAbTJ13MJ. Ho c 

3TMM BpeMeHHO rrpMAeTCH rrpHMMpMTbC>I, ITOKa HayqHoe 3HaHMe CBOHCTB 

1If -3<}>Mpa He ycraHOBMT HOBbie ,ll,aHHbie 0 rrpMpO,ll,e lJeAOBeKa. 

l1TaK, n JTBep)K,Il,aiO: 1V -3<}>Mp cyi..QecrnyeT! ,4aAhHei1lllee ero oTpMu;a

HMe 6J,ll,eT TOAbKO TOpM03MTh pa3BMTJ1e 3HaHMH <}>M3M'leCKMX, XMMM'le

CKMX, 6MOAOfJ1'leCKMX, <}>MAOCO<}>CKMX 11 MHhiX ApyrMX. 
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,li,E311HTEfPAII;1151 <I>OTOHA * 

B pa6oTe paccMaTpHBaiOTOI Clle,;J,CTBHH rHnoTe3bi . ,;J,e3HHTe
rpau;HH cseTa, B Koiopoi1 KBaHThi sseTa p6oHBAHIOTCH cocras~bi
MH qacrHu;aMH. 5I B03Bpa~aiOcb K gqmpy MaKcBeAAa...:.AopeHu;a
nyaHKape, KOTOpbiH paCcMiiTpHBaeTCH KaK peaAbHaH CBeTOHOCHan' 
cpe,;J,a. 3<Pnp onpe,;J,eA.HeTCH KaK 603e-3HHIIITeHHOBCKJ1H KOH,IJ,eHCaT 
HeHTpHHO-aHTHHeHTpHHHbiX nap KynepoBCKOfO THna. 3TOT :>J<!>Hp, 
ecreCTBeHHO, He HBAHeTCH MeXaHH'leCKHM J1 YAOBAeTBopneT · BCeM 
Tpe6osaHJ1HM COBpeMeHHOH TeopeTH'leCKOi1 <Pl13l1KJ1. 

B pa6oTe <<0 Tpex MHTeprrpeTau;Mnx KBaHTonoi1: MexaHMKM>>' [1] 
M.A. MapKoB u;MTMpyeT oTpbiBOK M3 ITMChMa ·A. 3i1Hll1Tei1:Ha JlyM· Ae 

Epoi1:AIO: 

<<,4oporoi1: ,ll,e Epoi1Ah! . · · ., 

... 51 TO'lHO TaK )J(e, KaK l1 Bhi, y6e~eH, lJTO HaAO MCKaTb cy6crpyKTypy, 

TOr,ll,a KaK COBpeMeHHaJI KBaHTOBa>I MeXaHMKa MCKJCHO rrpn'leT 3TJ He06-

XOAMMOCTh, rrpMMeHJIJI 'craTHCTM'leCKJIO <}>opMJ ••• >>. · 

5I rrpeMararo B Kaqecrne <<TaKoi1: cy6crpyKTJpbi>> C'lMTaTh · cpoToH co

cranHoi1: lJaCTMll;eH, Hecra6MAhHhiM, COCTO>II..QMM M3 Hei1:TpMHO M·~HITMHeH
TpMHO. 

TepMMH <<<}>OTOH>> 6hiA. BBe,ll,eH B 1929 r. aMepMKaHCKI1M <}>11311KO

XI1M11KOM r. H. Ahl011COM [2]. I1AaHK (1900 r.) rrpe,li,ITOA0)J(I1A, lJTO crreKTp 

TeiTAOBOW M3AyqeHI1H qepHoro 'TeAa COCTOI1T 113 AI1CKpeTHhlX 3HalJeHI1H 

3AeKTpOMarHI1THOW ITOAH - KBaHTOB. 3J1:HlllTeHH BBeA fi1ITOTe3y CBeTO

BbiX KBaHTOB, COfAaCHO KOTOpOH 3AeKTpOMarHI1THOe 113AyqeHI1e HBAJieTC>I 

OAHOH 113 <}>opM MaTep1111, a cneTOBbie KBaHThi - peaAhHhie 3AeMeirrap

Hhie qaCTMll;bl. B KOMITTOH-3<}><}>eKTe6biAO ITOKa3aHO, lJTO peHTreHOBCKI1e 

Ayql1 rrpM B3aMMOAeHCTBI111 C 3AeMeHTapHbiMI1 'laCTI1ll;aMI1 (3AeKTpOHa-

* llHCbMa B 3'YA51. 2010. T. 7, N!! 2(158). C. 19Q-192; AOAO)J(eHo Ha. XIII Kon<Pe
peHQHH <<Selected Probl~ms of ¥odem Theoretical PhysiCS>> 24 HIOim 2008 r., no~ 
csn~eHH:oft 100-AentiO co AHH. po)J(,IJ,eHHH BhlAaiO~erocn yqeHoro-<Pn3nK.a AMn-
Tpnn J.1BaHOBH'la fillOXJUiQeBa·_' . . . 
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Ml1, npOTOHaM11) 1104"li1HRIOTCR TeM )Ke KI1HeMaTI1tJeCKI1M 3aKOHOMep

HOCTRM, "'TO 11 CaMI1 3JleMeHTapHbie tJaCTI1Qbl (06J1a4a10T 3HeprneH: nW 
11 11MIIYilbCOM nw/c). 04HaKO Bonpoc, RBJlReTCR Jll1 CBeT Be.I.QeCTBOM 11Jll1 

npoQeCCOM, npo11CX04RIQI1M B BeiQeCTBe, 40 CI1X nop Heilb3R C"li1TaTb pe

IIIeHHbiM. Hanp11Mep, cpoTOH nepeHOCI1T 3Heprnro 11 11MIIYilbC (a CJ1e40-

BaTeJlbHO, nepeHOCI1T Macey) 11 Bcer4a 4BI1)KeTCR co cKopocrbiO cBeTa. Ho 

TaKaR cKopocrb MR MaCChi 3anpeiQeHa npeo6pa3oBaHI1RMI1 AopeHQa. 

5JBJleHI1R 411cppaKQ1111 11 11HTepcpepeHQ1111 CBeTa OIII1CbiBaiOTCR BOJ1HOBbi

MI1 cBoH:crBaMI1 cBeTa, a He KopnyCKJi1RpHbiM11 CBOHCTBaMI1 cpoToHa. 

5I CtJI1TaiO, "'TO 3cp11p MaKCBeJlila-AopeHQa-IlyaHKape CJ.l_QecrByeT, 11 

R onpe4eilRIO ero KaK 6o3e-3HHIIITeHHOBCKI1H KOH.ll,eHCaT Hei1Tp11HO-aHTI1-

Hei1Tp11HHbiX nap KynepOBCKOro TI1IIa. 3TI1 napbl R Ha3biBaiO IIC110Ha

MI1 (R 01111CbiBaiO CBOH 3cp11p 1lf -cpJHKQ11eH) [3]. fi1IIOTe3a 1lf -3cp11pa 

aBTOMaTI1tJeCKI1 BbiTeKaeT 113 ypaBHeHI1H MaKCBWa. CaMI1 ypaBHeHI1R 

MaKcBeilila 11 ecrb 04Ha 113 cpopM KOile6aHI1H: cp11311tJecKoH: cpe.LJ.bi - W-
3cp11pa. • 

B paMKax ri1IIOTe3bl w -3cp11pa r-KBaHT 3H:HIIITeHHa co CIII1HOM 1 
(0411H IICI10H) COCTaBJleH 113 napbl !IV C 0411HaKOBO HanpaBJleHHbiM11 CIII1-

HaMI1. Tor4a CII11H r-KBaHTa paBeH 1. 
B COBpeMeHHOH cp11311Ke IIOHRTI1e 3cp11pa IIbiTaiOTCR 1104MeHI1Tb IIOHR

TI1eM BaKyyM. Ho 3TO coBepiiieHHo pa3Hbie onpe4MeHI1R. ::3cp11p RBilReTCR 

cp11311"leCKJ1: Ha6J1104aeMOH Beill1"l11HOH 11 HOCI1TeJleM 3JleKTpOMarHI1THOrO 

IIOJlR. BaKyyM He RBilReTCR cp11311"leCKOHCpe40H, BCe ero KBaHTOBbie "'HCila 

paBHbl HJiliO, 11 OH He RBJlReTCR HOCI1TeileM,3JleKTpOMarHI1THOrO IIOJlR. 

fi1IIOTe3a 4e311HTerpaQ1111 CBeTa, T. e. pacna4a r-KBaHTa Ha HeHTpMHO 

11 aHTI1HeHTp11HO, Be4eT K BeCbMa Ba)I(HbiM· CJ1e4CTBI1RM
1 

B KOpHe MeHRIO

IQI1M Haiiii1 npe4craBJ1eH11R o6 3BOJ1IOQ1111 BcMeHHoH:. 

Ilp11 B3ai1M04eHCTBI111 l-KBaHTa C np.OTOHOM Mbl np11BbiKJ111 paCCMa

Tp11BaTb peaKQ1111: 

l + p -> l +p - KOMIITOH-3cpcpeKTi 

r + p -. e+ + e- + p - po)K.ll,eHI1e n,apbi (e+ e-); 

r + p-. 7[" + p} ~ cp'OTOpO)K.ll,eHI1e 7f-Me30Ha 
7r+ + n 

11 4pyr11e 110406Horo Tl1na. 

Bo Bcex peaKQ11RX r-KBaHTOB c 4pyri1MI1.3JleMeHTapHbiM11 tJaCTI1QaMI1 

Mbl BCer4a paccMaTp11BaeM r-KBaHT KaK tJaCT11QY CO CII11HOM 1. 
ECJ111 np113HaTb, "'TO 4e311HTerpaQI1R cpoToHa ecrb peailbHoe RBJleH11e, 

TO KpoMe Bbiiiienp11Be4eHHbiX peaKQI1H B03~0)I(Hbi MHorne 4pyr11e, B Ko

TopbiX KaK 6bi HapymaeTCR 3aKoHcoxpaHeHI1R MOMeHTa KOJ111tJecrBa 4BI1-

)KeHI1R, TaK KaK B 3TOM Cilyqae C MI1IIIeHbiO 6y4e:r, gaJ1~11BaTbCR He cpOTOH" 
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co CIII1HOM 1, a HeH:Tp11Ho (11i111 aHTI1Hei1Tp11Ho) ,co cnitHoM 1/2. M Tor4a 

B03HI1KaiOT peaKQ1111 C coxpaHeHI1eM ileiiTOHHOro tJI1CJla: 

11 + n -. p + e- (Z -. Z + 1) 

il + n -. p + e+ (Z-. Z- 1) 
B npoQecce 4e311HTerpaQ1111 cpoToHa 3TI1 peaKQ11H 6y 4YT 3aii11CbiBaTbCR B 

BH4e 

r + n-- (v0 + n-. il + p +e- ... (Z-. Z + 1)} 
r + p-. (w) + p--- 11 + n + e+ ... (Z .... Z- 1) 

(MHOroTOtJI1e o6o3HatJaeT 11 l1Jll1 i/11 4pyrne tJaCT11Qbi). 

0411H rocno4b Eor 3HaeT, 114JT ill1 peaKQ1111 

r + p--- (v0 + p-. il + ~+++e- ... (Z .... z + 1)} 
r + n -. (w) + n -. 11 + p +e- ... (Z-. Z + 1) 

(1) 

l 'I 

(2) 

3TI1 4Be 3K30TI1"leCKI1e peaKQ1111 (2), 110-MOeMy, He Ha6AI04aJ111Cb (Ji He 

3HaiO npe4eJ10B CetJeHI1H, B KOTOpbiX 11X He B114ei111). PeaKQ11H TI111Cl (2) 
114JT C HapyiiieHI1eM 3aKOHa COXpaHeHHR 6ap110HHOrO "li1CJ1a 11.06'bRCHR

IOT aCI1MMeTp11IO 6ap110HOB BO BceJleHHoH:. 

PeaKQI111 (1) 11 (2) B03HI1KaiOT B pe3yilbTaTe CJla6biX B3ai1M04eiicrBuH: 

HeHTp11HO (aHTI1HeHTp11HO) C HJKilOHaMI1, 11 1103TOMY 0)1(114aeMbie ceqe

HI1R 3TI1X peaKQ11H MOrJT 11MeTb CaMbie pa3Hble CetJeHI1R, BIIJlOTb 40 CetJe

HI1H CJ1a6biX B3ai1M04eHCTBI1H. 

IlpoQeccbi 4e3111ITerpaQ1111 cpoToHa He CBRJaHbi c npe040ileHI1eM KY ilO

HOBCKoro 6apbepa, 11 IIOTOMY peaKQ1111 (1) 11 (2) B03MO)I(Hbl np11 HeBbiCO

KI1X 3Hepr11RX l-KBaHTOB. 

PeaKQI111 Tl1na (1) 11 (2) o6nRCHRIOT, Hanp11Mep, npoQecc cnoHTaHHoro 

4eJ1eHI1R TR)KeJlbiX R4ep - RBJleHI1R, OTKpbiTOrO <l>ilepOBbiM 11 IleTp)KaKOM 

B 1940 r., 40 CI1X nop He 11MeiOIQero y6e411TeJlbHOro 06'bRCHeHI1R. 

PeaKQI111 Tl1na (1) H (2) o6nRCHRIOT npoQeccbi XOil04HOro CI1HTe3a 

R4ep, 0 KOTOpbiX B IIOCJ1e4Hee BpeMR MHOrO rOBOpRT 11 MHOro 1111IIIJT. 

PeaKQ1111 Tl1na (2) OTKpbiBaiOT B03MO)KHOCTI1 IJ,OBOro Tl1na R4epHoH: 

3HepreTI1KI1, IIOCKOJlbKY IIOi1JtieHI1e aHT111IpOTOHa He Tpe6yeT 60JlbiiiOH 

3aTpaTbl 3Hepr1111. PeaKQI1R r + n-> l/ + p + e+ 4aeT rpoMa4HbiH Bbii1r

pbiiii B 3Hepr1111 11p11 IIOCile.LJ.YIOIQeH aHH11ri1JlRQ1111 aHT111IpOTOHa, 11 OHa 

MeHReT BCIO KapT11HY 3BOJ1IOQI111 3Be34 11 BceJleHHOH, RBJlRRCb HOBbiM 

11CTOtiH11KOM COJlHetJHoH: 3Heprn11. PeaKQH11 Tl1na (2) TaK)Ke o6nRCHRIOT 

aCHMMeTpitro HJKilOHOB BO BcMeHHoH:. 

MTaK, np11 4e311HTerpaQI1H cpoTOHOB 11 B KOCMoce, 11 Ha 3eMJle, 11 BHY

Tp11 3eMJ111 H 3Be34, ey4a MOrJT 1IpOHI1KaTb HeHTp11HO 11 aHTI1Hei1Tp11HO 

OT l-KBaHTOB np11 B3ai1M04eHCTBI111 CBeTa C BeiQeCTBOM IIpH 40CTaTO"l

HOH 3Heprn11 rra4a10IQ11X KBaHTOB CBeTa, B03MO)I(Hbi rrpeBpaiQeHI1R 3Jle-
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MCIUOB, HaKOH/lCHl1C >I,ll,ep KaK C 60AblllJ1M 3Ha'leHHeM 3ap>r,ll,a Z, TaK l1 C 

yMeHbliieimeM· 3Haqem1a Z. 3TH peaKQHH npoHCXO,ll,>rT no BceAennoit B 
KOCMH'ICCKHX MaCIIITa6ax l1 npHHQHDHaAbHO MeH>IIOT HalliH npe,ll,CTaBAe
HH>I o6 3BOAIOIJ;HH BceAennoit. 

EcAH 6y,ll,eT /l,OKa3ano cyiJJ;ecrnonanHe ,ll,C3HHTerpaQHH ¢oTona (Hna

<Ie, 6yAeT IIO/l,TBep)K/l.CIIO cyiJJ;ecrnonanue 3¢upa MaKcneAAa-ilopenQa

IIyanKape), TO 6y/l,eT ycrpanen AyaAH3M «BOAHa-qacrHIJ;a>>, noccranonAe

no KAaCCH'IeCKOC onpe/l,eACHHe npH'IHHHOCTH >IBAeHHH B MHKpOMHpe, Ha 

<IeM nacraHBaA B cnoe npeM>r 3iiniineitn B /l,HCKyccHH c EopoM [3], oKa

)KJTC>r B03MO)KHbiMH MHOrHe ApyrHe peaKQHH no BceAennoit, nepe'IHC
AHTb KOTOpbiC B KOpOTKOH CTaTbe HeB03MO)KH0. 
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