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~YHA8M8HTaJU,Hrur ROHU8IlUWI CilOHTaHHOro HapymeHHR CI-!MMeTpnn, 

paaBHTM B TeOplili MHOI'HX TeJI H.II.BoroJJ.l060BHr/1/ H nepeHeceHHM B 

KBaHTOBYD TeopnD IlOJIR HaM6yl2/ H roJl,ll;CTOYHOM/3 ,4/, OKa3aJiacb qpe3-

BHqafiHO IlJIOAOTBOPHOii npH OITHCaHHH B3aJ.1MOA8~CTBHtt nonev.. CnOHTaHHO 

HapymeHHHe Cmt.MeTpHH (HnH, ITO-APYI'OMY, HaM6y-rOJl,ll;CTOyHOBCKHe peann-

38.UHH) ne~aT B OCHOBe 60JU,lilliHCTB8. ~HaMaqecKHX Teopaii, odcyaAaB

mHXCSI nocnenHee BPeMR. Ta.It, 1rnpaJ1I,HaSI ~HaMmta.15/ npe:ncTaBJIReT co-

6oi1 TeopHD cnoHTaHHO HapymeHHo~SU (2)xSU(2) (nnnSU.(3)x SU(J)) 

cHMMeTpnn, nepeHop.rnpyeMHe o6'be~HeHime TeopHH cna6HX, sneKTpoMar

HHTHHX n CHJU,HI,JX BaaJ.1Mo~eiicTBHii/6/ OCH~BaHH Ha .cnOHTaHHO HapymeH

HHX Kann6ponoqHI,JX CHMMeTpHRX, TeopnR rpaBHTaUHH o~a3HBa8TCR COHAecT

HOtt HaM6y-rOJl,ll;CTOYHOBCROM peairnaau:iei1 aqxpHHHOM u KOHg:10pMHOH CHMMeT

PHM/7 / H T .~. C rpynlla.MR CilOHTaHHO HapymeHHHX CHMMeTpnil He CBR3alll.l 

KaKHe-nndo AOITOJIHRT8JU,HI,Je 3aKOHH coxpaHeHHR cnepx Tex, t{TQ COOTBeT

CTBYIOT HX HeHapymeHHl,JM no~rpynnaM. 3TH CID/.MeTpHn ll.M8DT AHHaMnqecKHii 

xapaKTep - Olill COOTHOCRT aMilJIHTy.IU,! C paaHl.lM qncJlOM BHemHHX JIH!illtt 

l'OJI~CTOYHOBCRHX nonett, ~HKCHPYR TeM CaMHM CTPYKTYPY B3aIDiOA8MCTBllfi 

nocneAHHX. 

HacTOffi!IM ~ccepTaUHR IlOCM!lleHa HCCJ18AOB8HHD HeKOTOPHX BOilpo

COB CilOHTaHIIO HapymeHHHX cHMMeTpHtt B T.eopnn ITOM. )l11ccepTaUHOHHaR 

padoTa COCTOHT 113 qeTHpex I'JiaB, BBeAeHHR, 3aKJIDq8JillR, ABYX Ilpano

meHHM H npe~BapReTCR KpaTKOH CBOAHOll nonyqeHHHX peayJU,TaTOB. Kam

~M rnana cHa6~ena pacU1HpeHHofi annoTau:eeF.. 

Bo BBeAelillli o6cy~aeTCR COBpeMeHHHM cTaTyc .ri.nH8Mllt{8CKHX CHM

MeTpliM B RBaHToBofi Teopa11 noJIR R waaHKe qacTnu. 

.. -----· . ,Fl '"l'f'Y:'T>:·':'..ti!;"""-..l~} Y"'."".. , 
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B r.naBe 1 li3YtJaJOTCJI, ll RX B38JIMOCBH3R, .n;:sa OCHOBHHX (!)Op.la-., 
MsMa HBM6y-ron,ncToyHoBCRoJ;i peamrnaua:e.: HellliHei!mrn peaMsawm 

H .11HHe:lm,1e % -Mo.n;eJIB. <lio_pMaJIBsM nemmev.mnc peaJJ.Rs~✓8-1 0/ fill

Jlll:eTCH HaH6onee np.RMl:lM H 3ROHOMHl:lM no.mco.n;oM R CilOHTaHHOMY Hapyme

HHID CID.IMeTplifi. OH mHpORO liCilOJU,3yeTCJI E ,naccepT~R. CyTb ero co

CTOllT B TOM, "ITO .n;efiCTBRe rpynnu cnOHTaHHo,HapymeHHOH CaMMeTpirn 

G- onpe.n;eMeTcH Ra.It nemrn c.n;mi:ra B cpat<Top-npocTpaHcTBe G-/H , 
r.n;e H - no.n;rpynna anre6paaqecRofi cHMMeTpirn (no,Itrpynna cTa6aJU,

HOCTR Ba.KyyMa). I'OJl.n;CTOYHOBCRRe IlOJlH f, (Jr) OTOl!tl{eCTBJlJIDl'CJI C 

napaMeTpaMli TOtJeR g>aRTop-npocTpaHCTBa R HMeIOT KBaHTOBHe tJRCJla re

HepaTOPOB Z£ , He BXO.D;H'JltlX B H . Ilpa c.n;Barax c reHepaTopaMa 

z, f'OJJ,nCTOHROHH "~ npeo6pasyIOTCJI Heo.n;Hopo.n;Ho a B o6uteM 

cny-qae HeJlHHeHHO! 

o ~r~ =~,/n_p"' . (1) 

r.n;e '3=;,c(f)= cSiK+ 0(,J ~ J3J< - napaMeTpH rpynnu. IIpotJRe 

noJlH npeodpasymcJI no CBORM npe.n;cTaB.lleHR.RM B no.n;rpynne H. HOC 

napaMeTpaMR, sa:mi.cHutHMR OT t ()c) • Bee npeo6pasoBaHRH, ROTopue 

He npHHa.n;Jlel!taT no.n;rpynne H , nMem 'UICTO .n;RHaMRtJecRHfi cMucn: 

Heo6io.IU™ue cBe.n;eHH~ .03 oell!len TeopHH HeJlllHei.lHHX peaJIBsauai,/8- 10/ 

npRBe.n;elll B'§ 1 rJiaBH I. 

HeJlllHei!HHe peaJIBsarzym: aBTOMaTRtJeCRR BOCnpORSBO.n;HT HR3R03Hep

reTRtJeCRRe cne.n;cTBRH cnoHTaHHoro HapymeHR11, Ho B o6meM cny-qae npa

BO.n:HT R HenepeHO.IJMRPYeMl:lM TeopRRM. IlepeHop.1apyeMHM ~o_pMalllisMOM 

RaM6y-roJ1.n;cToyH0BcR011 peaMsaURR cmAMeTpaff HBJlJDJTCH JJ.RHefiHHe E -
MO.n;eJlR/4 ,11 ,121, ROTOpHe RCXO.D;HT RS JIBHeiiHHX npe.n;cTaBneHRfi rpynn 

a cnoHTaHHoe HapymeHRe B ROTOPHX c:Msa.Ho c tteHyneBHMR Ba.KYYMHl:lMR 

cpe.n;HRMR y onpe.n;eneHHHX none~. B § 2, OCHOBaHHOM Ha pa60Te aBTO

pa/131, BHJICHIDOTCJI o6mae ycnoBRH, ROTOPHM .n;oJlJ!teH y.n;OBJleTBOpJIT!, 
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JlRHefiHHil MyJU,TanneT ~ rpynnu (;. (ROMilaRTHofi RJlll HeROMila.KT

Hofi) .n;llH peaJIBsarzym: Ha ero ocHoBe cnoHTaHHoro HapyrneHRJI, TaRoro, 

tJTo6u e,naHcTBeHHott HeHapymeHHo» no.n;rpynnoJ;i (Manofi rpynnol-l Ba.KyyMa) 

61via H . 06oomeHRe MeTo.n;oB, pasBRTHX ✓4 • 12/ .n;M RoMnaRTHHX 

rpynn, Ha cnyqail rpynn HeROMilaRTHHX BalKHO B CM3R c npo6JleMOH no

CTpoeHRJI E -Mo.n;enen cnoHTaHHo HapymeHHHx npocTpaHcTBeHHO-BpeMeH

Hmc caMMeTpRtt (TaRRe E -Mo.n;eJlll MoryT HMeTl> npm.1oe OTHomeHRe R 

.n;yaJU,HO-pesOHaHCHl:lM Mo.n;enJIM a.n;poHOB, a Ta.Kllte paccMaTpllBalOTCJI RaR 

BOSMOlKH!le RaH.n;R.n;aTH Ha .POllD nepeHO_pMRpyeMOH Teoplili rpaBRT~li/7/). 

IlepBHM ycnoBReM cnOHTaHHOI'O HapymeHRH HBJ!JieTCJI cymecTBOBaHRe cpe

.n;R BeRTO.POB ~ BeRTOpa !Ii" , TaROro, 'iTO . ero Ma.KCHMaJU,HaJr 

no.n;rpyIIIIa cTa6RJ1DHOCTR ecTl> H ( I, ~o = /Ii") . .l!;cJlli 

nocTOHHH!lil BeRTO.P BaRyyMHHX cpe.n;HRX "'"' HanpaBRTl> no ~" ' TO 

H OR8l!teTca Manon rpynnon Ba.KyyMa. 0.n;Ha.Ko o.n;ao aTo ycnoBae B cny

tJae HeyHRTapHHX npe.n;cTaBJleHRtt Re rapaHTRpyeT BHnOJlHeHRJI TeopeMH 

roJl.n;CTOyHa/3,4/, T.e. nOHBJleHRg Heo6XO.IU™Oro tJRCJla ron.n;cTOyHOB-

CRRX nonefi,R .n;onwo 6HTl> .n;onoJlHCHO Tpe6oBaHReM Heoco6eHHOCTH MeT

pRRR JlRHeffHoro npocTpaHCTBa BeKTOpOB i. (4tcJ),,. . .11cxo.n;JI RS aHa

Jlliaa p.a:,na npRMepoB, MOlKHO npe.n;nonOlltliTl>, "ITO K.PRTe.PReM BHilOJlHRMO

CTR BTOporo ycnoBWI CJlYlltliT Heli30TpOnHOCT!, BeKTopa tc)A . 
B § 3 06cyl!t.n;amc11 Bonpocu cnoHTaHHoro HapymeHRH B E.-Mo-

.n;ellHX npocTpaHCTBeHHO-B.PeMeHHHX cRMMeTpHa/131,ocHOBHaH npo6neMa 

s~ecl> COCTORT B TOM, RaK onp~.n;eJlliT!, .n;effCTBRe COOTBeTcT:eyianeff rpyn

nu Ha 4-KOO.P.D;HHaTe )S.,, (B OTJllitJRe OT cnyqrui: BHyTpeHHRx CRMMeTpRH· 

4-I(OO.P.IJ:RHa'l'a 6y.n;eT npeo6paso:mrnaTMJI qepes KOMnoHeHTH RCXO.n;Horo 

MyJU,TRnneTa) li Ra.It CT.PORT!, liHBapRaHTHHe KHHeTRtJeCRRe tJJleHH narpaH

JmaHOB. HBMR npe.n;nol!teHo .n;:sa no,mco.n;a R pemeID!ll aToff npo6neMu. B 

nepBOM RS HIDC MyJU,TRnJleT ~ B!l6RpaeTCJI B BR.n;e npRMOH cyMMH .D:BYX 
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HenprrBO.IUI .:ux no rpynne G BeRTopoB ~..l , Y} A , nprrqeM RoMno

HenTu nepBoro (noJJ.lI) napm,leTpl13YI0TCH R;MnoneH;aMil BTOporo (ROOp

.J,JUlaT3MR): 

U) A ~ ro" J le/ col//. ,.v-· 
7>,:: 1I (fJ) l;!7 T_ff ~ ~ = F_r ffJ) $ fJ . (2) 

,I I I p 
I:pm!3BO.~HaH o/ ~ /l'f fj- npeoopasyeTcJJ no mrneii!HOMY npe,ncTaB-

.11emm rpynnu C rr 1,10!i!eT '.'.lHTL 11cnOJII,3OBa.Ha ,nJJ.lI nocTpoemrn ,rnro

p11aHTHux mrneTMqecRrrx qneHoB. qTOO!l no,nrpynna H O!lna e,nruICTBen

Hoi-1 neHapymeHHoii! no.nrpynnoi-i Teop!IB, Ma.RcHMaJII,Hue no,nrpynnu cTa-

6;1JII,JIOcTn H7 11 H;; nenp,rno;urnux ROMnoHeHT Cu.IA , uJ ~ nocTo-
- h 

JUIIIOro B8RTOpa CilOllTaHHOrO Hapymemrn u}).: Wj (1) ~Ji - ,TI;OJIJ!Um 

nepeceRaTLcH no H . EcJIH renepaTop 4-TpaHcJlm.(Hif .8, BXO.TI;llT B 

no,nrpynny 1-1:r , TO CBJI3aHI:lfili C HHM I'OJl,IJ,CTOHITOH ORa31rnaeTCJJ ROM-

6rrnaw,.ei-i TOJll,KO nOOJJ.nl1HaT ~... rr, cne.n;oroTeJII,HO, MOIIC8T O!lTI, OT0-

1t:necTBJ1eH c ,r,M • Bo BTOpoM no.nxo.ne BeRTop ~ (none) napaMeT-

9113yeTc.<r TO'lliaMn ipaRTop-npocTpaHcTBa G-/1-f;; · (Roop.nm1aTaM.0.) .Ma

naJJ rpynna Hz B8RTOpa BaRYYMHb!X cpe,nHHX CJ;=(~)nepeceRaeTcJJ 

c H; no H . roJl,IJ,cToHHoH ~ RBJJ.lieTcJJ qrrcToiil Roop,nnHaToii (oes 

npn:r.ecn nonet:) np.0. TOY> 11te ycnomH, qTo a B nepBOM no.nxo.ne (T.e. 

ecJIH ~c Hi ) . riam anaJlll3 llORasuBaeT, qTo E -Mo,neJlll npocTnruI

CTBeHHO-BpeMellH!lX CRMMeTpnii y1:te na RJlaCCll'IeCROM n>OBHe lTQDl!tHhI ca

,nep:ltaTI, .nonomrnTeJII,nue pasMepHocTH cBepx o6uqnux qeTupex. 

B § 4 rnaoo I nsyqaeTCJJ COOTHOmeHHe Mel!U(y HeJlHHeiiHhlMH peaJIH-

3ail,HfilAil H Z -MO.rr,eJ1JJM11/13/_ Ilonyqenu oomne (tiopMyJlhl, ROTOp!:le nO3BO

JlJIIOT Bupa3HTL narpaHJKrraH npoRsBOJII,HOii Z -Mo,nellH qepes HeJlllHeiino -npeodpa3y10mnec.fI rOJl,IJ,CTOHHOHU ~ (-") H z -norui: ~ E , RaHO-

HrrqecRrr CB.fI3aHHUe C COOTBeTCTBY!OlllHMH ROMilOHeHTaMll JIHHeliHoro MJJII,-

T,mJleTa ~ • B HeJ1H.tleii!Holi napaMeTp.11sar.nrn oqeHI, npocTHM.11 ORa31rna-
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!OTC.ff ycnoBR.lI "qncToii!" HeJ1HHetrnoil peannsar.nm ,nannoii cnonTa1rno Hapy

rueHHOll C.ll.MMeTplIB: 

~r = 0. (3) 

EcllH B E -Mo,neJlH HeRoTopoii BHyTpeHHet1 cHMMeTpnn Maccu Bcex E -
noneii! OTJlliqH!:l OT HJM, TO ,D;Jl.fI nepexo,na R Herurnet;HOii! peaJ1HsaI1,R.l1 D 

ipa.RTop-npocTpaHcTBe G-/H Ha ypoBHe rpaipHROB- 11,nepeBI>eB" .nocTa

TOqHo ycTpeMHTI, 3TH Macc!:l R 6eCROHeqnocT.11 no O.IJ,IIOMY H TOMY JKe sa

KOHY' y,nepllUIBa.!I OCTaJII,H!:le napaMeTp!:l narpamimaHa nocTO.fIHHUMH (.nmr 

qacTHoro cnyqa.ffS U (2)xgU(2) - %: -Mo,neJlll aTOT <.!!ciRT OhlJl ycTa

HOBJieH B pa60T/14/) • M1:1 RpaTKO o6cyJK,naeM Ta.R:Ke criyqail, Ror.na Mac

CH HeRoTopux l: -nonen paBHU HJJl!O npa Bcex .nonycTru.rnx snaqemmx 

saTpaBoqHux napru.1eTpoB (cnytJati "nceB,n~cHMMeTpnil 11
/

15/). B 3a.RJl!Oqe

HHe oTMeqeHo, qTo E -Mo,neJJ.H MoryT di.Th 11onyqeHbl Hanor.teEHeM Tpe

OOBaHH.fI ",npeB8CliOH11 JHHTapHOCTH/iS/ Ha ,naarpaMMH COOTBeTCTBJIOCIHX 

nennHeiiHux peaJIHsauni-i. 

r JlaBa Il IlOCB.fill\eHa odpaTHOMy ajxjieRTY Xrrrr ci/17 /. Mb! noHHMaeM 

no.n 3THM a@leRTOM BO3MOJKHOCTb ROBapnaHTHOI'O HCRJl!OqeHH.fI HeROTOPllX 

I'OJl,IJ,CTOYHOBCRUX ll RaJU1dpunoq111lX ll0Jlei1 npnpaBIIBBaHReM HYJl!O McJ:xpe

peHunaJII,H!:lX 41OIJM l{apTaHa. • B cnyqae odpaTHoro acj/(;eRTa Xnrrca no-

rui: oonee BllCOROii TeH3OpHO½ pa3MepHOCTl1 llCI{Jl!OqaJOTC.fI 3a cqeT noneti 

HHsmeii! pasMepHOCT.11 - B npoTHBOnOJlOJKHOCTI, od1:1qHorr.y' npm!,OMy aq,q;er<

Ty Xnrrca/18/, npn ROTOPOM noJl.fI H.113lilei-i pasMepHOCTH ycTpaHJIIOTCH ny

TeM nx nornomennR nonm✓in 6onee BhlCOROii! pasMepHocTn. OopaTH!lti aip

(j)eRT Xrrrrca noneseH TeM, qTo B neJU1Heiln1:1x peaJll13aIJ.l1HX pa3JU1q1mx 

cnoJKHUX CllMMeTpnn (B qacTHOCTH,npocTpaHCTBeHHO-BpeMeHHUX) OH nO3BO

rui:eT BH,neJIHTI, HeCKOJlI,RQ HCTHHHUX,cymecTBeHHUX I'OJl,IJ,CTOJHOBCRliX ll Ra

JIHdpoBOqHHX nonen, ROTOpue O,D;Hll Jll1mL H ,D;OJl~Hhl C Heodxo,nHMOCTLID co

nocTaBJlHTLC.lI HaOJl!O,naeMHM COCTO.lIHH.flM. Bee OCTaJll,H!le I'OJl,IJ,CTOHHOHU 11 

RaJlliOPOBQqHUe IlOJl.fI MOI'yT OblTI, npe,ncTaBneH!:l B BH,ne ~YHKUHii 3THX cy

mecTBeHHUX nonen. 
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B § 1 rJlaBl,I IT cpaBHliBa!OTCR np.RMOH H o6paTHhlH s@)eKThl Xnrrca. . 
§ 2 co,n;eplltl'lT odmyro Teopnro o6paTHoro sljtj)eKTa Xnrrca .n;JUI KaJll'l6poBoq-

HIDC nonen/171. IIm<asaHo, qTo B HeJlliHel'iHux peaJ1Hsan1mx KaJllielpoBoq

HhlX CliMMeTpl'lrr MOlKHO l'lCKJllOql'lTb JlI06 10 Henpl'lBO,nlilvl 10 no no~ ynne CTa-

6.llJlbHOCTl'l H KOMilOHeHTy Z.,c,, KaJllielpoBoqHoro IIOJUI ~./4 , CB.R:38.H

HOro C reHepaTOPaMli Zc· , np.0paBHRB HyJllO .najxliepeHD;Ham.HyJO ROBa

pnaHTHYIO qiop,,,y l{apTaHa C,cJ i# ( d) = d FC;... + -J ~Jr d~ + • • • 
( j - HeKOTOpaR KOHCTaHTa) • l<OMilOHeHTa ~ Bhlpa3l'lTCR qepes roJJ,It-

CTOHliOHll ~- (~) , l'lCTliHHO KaJ1H6pOBOqH1Ie IlOJUI 0-,"' , CBR~aHHhle 

c rro~pynrron H , n ocTaJlbHhle no~ ns coBoKyrraoc.TH ~ 
(irf ~) . 06l!lM wopMyJla ,n;JUI .e;:IY{r,~, Z)/<) {K;6!V) 
npnHHMaeT Hancionee npocTofi B~ B cnyqae goJ1Horo oelpaTHoro ajlileKTa 

Xlli'rca, Kor,n;a l'lCKJllOqaJOTCR Bee IlOJl.lI -?: : 
.C:' si ~ (f;~):::•f('f<TQik~t-fc;.;;ft~) ,(4) 

r,n;e ~K ('f) onpe,n;eJl.lieTcR TpaHC(J)OpMaD;HoHHUM saRoHoM ( 1), ~; -

CTpyRTYPHhle IlOCTORHHUe rpynllll G- ([ ~. zl(] = i C'_ ~ Z,e). 
06cyllt,ll;aeTcR cneD;liqmKa cnyqM rrpocTpaHcTBeHHo-BpeMe1rnux cHMMeTp:an, 

a TaR/Ke cnyqM, I(Or,n;a qacTb reHepaTOPOB l'l3 COBOKyllHOCT.ll .2;· 
nopo,K,n;aeT HHBapHaHTHy10 rro,n;rpynny rpyrrnu (l. . B RaqecTBe HJIJllOCT

paD;liH paccMoTpeno ,n;Ba npl'lMepa odpaTHoro s@ieKTa Xnrrca B RaJll'l6po

Boqm,1x TeopHRX. IlepBhlfi rrpHMep - Mo,n;em.S U (2)xSU..(2)-anre6pu no

netf C HCRJII()q8HHblM aRCHaJlbHhlM llOJleM/5/: 

if f ~ - ... ) ./tfi(u,f)--y fl {fj,, 7i- i" f;ux7i <s> jf- r F 

( j- = 94 ivisB - llHOHHM pacrr~M KOHCTaHTa). IIpe.n;cKa3a.HIDI 3TOtt t . 
MO,n;eJll'l, K COlltaJleHillO, He cornacyIOTCR C .Ir;aHHblMH 3Kcnepl'lMeHTa. BTO-

porr rrpHMep OTHOCHTCR K HeJlliH8HHOH peaJIHsaD;li.11 KaJIHC!poBoqHOH cyrrep-
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Cl'lMMeTpm!/191, r.n;e oelpaTHblH sifq)eRT XRrrca ll03BOJUieT l'lCKJIIOqliTb Ka

JllielpoBoqHble llOJl.lI, c:rursaHHble C renepaTOpaM.0 CllnHOplih!X TpaHCJIRD;liH. 

BaJKHo no,n;qepKHyT:o, qTo B OTJlliqne OT 061,1qnoro s@)eKTa Xlli'rca o6paT

Hblti a@ieKT 0Ka3b1Ba8TCR KOHCTPYKTHBHblM TOJlbI(O B Mo,n;eJUIX C npm.l!:IM 

ttapymeHl'leM KaJIH6ponoqnon cP.MMeTpim (Kor.n;a K nHBapHaHTHoMy narpaH

imany ,n;o6annea MaccoBHH qnea ,_ ?J;'~ + Zj Z) ) . 
B § 3 oelcyllt,ll;aeTcH oelpaTHl,IH a@ieKT XRrrca ,n;JUI rOJl,I(CTOYHOBCKl'lX 

none# B HeJIBHeiiHI:lX peaJll'l3aI.UlRX npoc~paHcTBeHHo-npeMel!HHx cl'lMMeTpl'lii. 

noKasaHa TeopeMa, ll03BOJlHIO!llM YCTaHOBl'lTb no Bl'l.Ir;Y anre6pH .n;aHHOH 

rpynnu, MOllteT Jll'l 6HTb ncKmoqena Ta l'lJIH l'lHM HenpnBO,D;l'lMM noH KOM

noneHTa ro.n.ncTOHliOHOB t 'N (,r) . nM llOJl.lI t;... '"' odpaTHHfi aj}-

~eKT Xnrrca HMeeT MecTo Tor,na l'l Tom.Ko TOr8a, Korna KOMMyTaTop re

HepaTopa 4-TpaHc.1IJIIUtl! 8', c Z:.., co.zieplltl'lT B npaBQH qacTl'l caona 

rOJJ,ItCTOYHOBCKl'lH reaepaTo/171: . 

[ e,, Z,,.,.] = i (!flt,',vt Z-1, + ... , <6> 
T.e. ecJIB (11'1i,,.,t ,' 0 npH HeKOTopoM f . B npoT11:PH:M cnyqae 

COOTBeTCTBY.IOOll'lH rOJI.Ir;CTOHliOH JIBJl.lieTCH HCTl'lHHHM :a He MOllteT 6h!Tb liCK

JIIOqBH. MH pacCMaTpHBaeM .nna npHMepa - HeJll'lHefiHyJO peaJIHsan;HIO KO.HqJOPM

HOtt cmweTpHR R HeJll'lHefiHYD peaJll'lsaD;HIO rrpoeKTHBHOfi rpynnu, R30MO* 

Hott rpynne SL,(S,ll). llepBM Mo.n;em. nocne ncnoJlbSOBaHHH o6paTHo

ro a@ieKTa XHrrca CBO.Ir;BTCH K HeJIRHettHOtt peaJIHsaD;l'lli MacmTa6HOH Cl'lM

MeTpHH (cymecTBel!Hoe none - .Ir;BJlaTOH)/7, 9/_ BTOPM MO~eJlb CBO.Ir;liTCH 

K HeJIHHetiaon peaJIR3an;lli! a@il'lHHOtt rpynnH e {l( G-i (,{, R) , :asy

qeHl!ott B p~60Tef7/ (cymecTBeHHoe none - TeHSOPHlru roJI.Ir;cTOHHOH 

l,J'l,J <~) , CBRSa.IiHWt c co6cTBeHHOa@i:0.HHHMR npeo6pasOBaHIDIMH). 

Bo ncex pacCMoTpeHHHX rrpHMepax orpaHHqemm :acxo,n;Hott cnMMeTpM noc

ne HCll0Jlb30BaHHH o6paTHoro a@ieKTa Xnrrca npOHBMIOTCH TOJU,RO ~epes 

COOTHomemm Mem:.n;y KOHCTaHTaMH MlIBRMaJlbHHX l'l He!.UUlW,laJlbliblX B3al'lMO-
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;:r,ellCTB!itl cymecTBeHHhlX l10J1ei1 B paMKax ,j~Jlee H113KOil Cl1MMeTp1rn. 

B r.ilaBe III n,eMOBCTpzpyeTCH, 'ITO Jl!06M Ra.1m6pOBO'!HaH Teoplrn 

B03HHJ~_;:eT E pe3yJII,TaTe CDOHT3H!!Oro HapyrneHIIB Cl1MM8TP.11R OTHOCll

TelThHO onper~Gn.eHHofi oecRoIIe'IHOnapai,.,eTpflqec1rni1 rpynnH X ,npn

qeM cooTneTcTB:VIOllJee KaM6poBoqHoe none nperrcTaBn@T co6ou ronn

cToirnoH ' !WTOPHM conpOBOlKJJ.88TCH 3TO HapyrneHm/20, 21/. 

MeiKJJ.Y KJllldpOBOqHUMll .11 rOJl,Il,CTOyHOBCI{RMll 110.IIflMll CYil\eCTByeT 

TecHaJI aiia11orrur. haR Te, TaR n ,npyrne npeodpasyRlTcH B cBonx rpyn

nax lleO~.opo,nHo. Heodx:O,Il;llMOCTI, I<aJ1H6poBoqHHX no11el1 npll JlOKaJII,HOfi 

pcam1aamrn ciw.\rnTpntl ycTanan1111naeTCH TeopeMoz flHra - M1rn11ca - YTn

HM1/22 • 231. Tlo.no::5m™ xre odpasoM ns TeopeMH ro11.ncToyHa/3 ,4 / cne

,nyeT HeOdXOJ],HMOc'Th POJl,Il,CTOyHOBCRllX no11eil B CllOHTaHHO napyrneHHHX 

CfllMM8Tpl1HX. Hamn pesyJlLTaTH IlOKa3HBaIDT, qTQ 3Ta aHanornH He cny

l[dh!lil: Ju'OOOe 1mJ111,jponoqHoe IlOJle .FIBJlJieTC.FI B TO ae BP8M.FI rOJl,Il,CTO

lllWHOM, J,I Il03TOI.IY TeopeMa flHra - MllJlJlCa - YTIUlMhl' eCTI, qacTHHi1 c11y

qafi Teoper.m ro11;\cToyIIa. TaRiil!:. o6pusort., cnoHTaHHO Hapyrnemme c:0.M

rrnTPlilll npe.u.cTaBJl.!IDT 6011ee r.11y60Hy10 11 06:nyIO HoHuennmo, qeM RaJ1H6-

poBoq1111e cm11MeTp.1111. 

B § 1 rnaBH ill npnBe;:r,eH HpaTRHi1 063op npe,n11,nymruc pa::5oT no 

HaM6y-rOJl,ll.CTOyllOBCKOi1 TPaI<TOBKe RallHdpoBOql!l:1x no11eii. B § 2 ll3Jla

raeTCJI 11am no,IJ,xo.n 1, aToil npo611er.1/20, 21/. BHaqa.11e pacctmTpnnaeT

cJI c11yqav. BHyTpeHIIHX CH!v\MeTpllv.. IIoKa3aHO, 'lTO RaJlll6pOBO'lHOe npe

odpaaorolllle H3 rpynm,1 JlOI<aJlI,HOti CllMMeTpllll G,'(x) C napaMeTpaMll 

a~) , pa3Jl01ftllMHMR B pH,D, Tei111opa B OHp8CTHOCTll TOqKlll ~::-0, 
peamrnyeT npeJ(cTaB.11eHlle KOHcTaHTHonapa.MeTpnqecKoii rpynn11 f( , 

ROTOpaJI nopo1K.naeTCJI 6ecROH8'llillM tJIICJlOM reuepaTOPO.B Q: Q: 
o{ c( ✓--, 

• • • ~t';1'n J • , • , I',D,O Q - reHepaTOPH 1-lCXO,ll;HOfi ROHeq1~onapa-

M8Tp11qecKO½ rpynnH G- , J't, .. -J"tC -11openueB11 4-nH,U;eKcu. Cnpa-
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1/ 

,1 

Be,IJ,JlllDOCTI, 3TOro yT:seprt,IJ,eI!llJI cne.nyeT 113 B03M0;l;HOCT!l OTOl:{JJ,eCTDJle-

HllJI: / o( 

I} • « Q°' ·a.,_ Q"' . .,. -o.: /)~ #Yx)=e ,a "{I<) = e' ft'} +( ~hf7''l7'n-Y,,·1"11 '(7) 

r,IJ.e 

Q ol =- ... o( 
'/'11•'J'f11, ~I ~,r Q • <s > 

0( 0( 
Kow.MyTaUHOHHHe COOTHOllleHll.FI Mer.t,IJ.Y reHepaTopaMH Q, ... 0,,-~,.,··, 
a TaK~e c reHepaTopa~11 rpynn11 ITyaHKape ~ 11erKo HaV.Tn, li!CllOJlI,-

syJI qacTHoe npeJJ,cTaBJ18Hlle (8). Hs 3TIIX COOTHOlll€Hl1ii cne.nyeT, 'lTO 

rpynna K o~yeT c rpynnoti IIyaHRape no'l.ynpm,we npo11sBeJJ,eH11e 

~: J,<.(K ~ • 
JJ:anee nocTpoeHa He.llllnenn~ pea.llllaauv1JI rpynn11 ~ c no,nrpyn-

0 . ' 
noii cTa6llJlLHOCTll l X G ( 1" -O,IJ,Hopop:HM rpynna .liopenua). Toq-

Rll q;ar,Top - npocTpaHCTBa :at/ .l )( G-0 
napaMeTpl13YIOTCJI 6ecRoHe'l-

HHM tJllCJlOM ro:n,nCTOHlllOHOB t:'(xJ , . . . e~.~ (;'%) • •. Cyll\8CT-
. ✓-- ✓-, ,F''f I L)Ol 

BeHHHM ORa3HBa8TCJI, O,ll,HaI<O, TOJlI,KO B8RTOpHI.1l ron.ncTOHHOH "'0>· 
fil'O CBJI3ll IlO.llHOCTI,IO COBna,IJ,aIOT co CBH3HM11 KaJll16pOBOtJHOro IlOJlJI, COOT

B8TCTBYIOllJ8I'O rpynne G-1x) I 'lTO Il03BOJ1JI8T OTO:itJJ.8CTBllTI, I}., ""(,tr) 

C 9TIIM RaJ1H6pOBOql!l:1M IlOJleM. Bee OCTaJII,H!:le I'OJl,IJ,CTOl!HOHH ~~ "ft11.(x) 
( n. ~ 2 ) MoryT 6HTI, llCKJl!O'l81:ihl nocpe,D,CTBOM o6paTHOro a@;eKTa 

X11rrca. 

Harn M8TO,IJ. np:0.MeH:0.M II K npocTpaHCTBeHHO-BpeMeHHilM CHMM8TPllRM. 

HanpnMep, ,l\M JlOKaJlLHOil rpynnH IIyaHKape BOCilpOll3BOJJ.llTC.fl pesyJII,TaT 

pa60T11/7~ 8,D,llHCTBeHHHM cymecTBeHilllM ron,IJ,CTOI!HOHOM OKa3HB38TCJI 

TeH30J)HOe. IlOJle ~V ~) ,CBJI3aHHOe C C06CTB8Hl!0811'¢,llHHHMl1 Ilpeod-

pa30BUHHRMll. roJl,Il,CTOHllOHH, COOTBeTCTBYIOil\lle OCTaJII,HHM renepaTOpaM 

OOil\8ROBapRaHTHOil rpynn11, ycTpaHJIIOTCJI aa cqeT o6paTHOrO a@JeRTa 

XHrrca. M11 paccMaTpnroeM TaRJKe cnyqai1, KOr,IJ,a r11ociaJlLHM cllMMeTpllH 
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OTHOCllT8JJJ,HO rpynnH G-° CaMa CilOHTaRHo Hapymem/21/. B ROHUe r.na

Bll m o6cylK,IJ;a.roTCJI BO3MOm:HHe cne.n;cTBWI npe".n.naraeMOH TpaRTOBRlil RaJmc:5-

POBQqHHX Teopnil. 

B rnaBe IY .n;accepTawm noRa3aHO, qTo Bonpe1m pacnpocTpaHeHHo

My MHeIDIIO BO3MOWO HenpOTlilBOpe~Boe OillilCaHiae aJleRTPOMarffil.THHX npo

uecCOB BToporo nopR.IU{a no e c yqacTHeM a,npoHOB B .n;aHaMHqecKruc 

&W (2)xSU(2)- n S'l/(3)x$tl(3)-cHMMeTpMx Ha ocHo:ae cTaimapTHoro 

aneKTPOMarHiaTHOro B3aIDAo.n;eilCTBM. 

B § 1 o6cym:.n;aJOTcJI TPaHCqiOpMfil(lilOHHHe CBOHCTBa CTaH,napTHb!X aj>

IJ)eKTHBHHX 8JieRTpoMarHllTHHX .narpaHuaHOB BTOporo nopR,IU{a no e ~c: 
B KHpaJJJ,Hoi%S'll(3 )xSl/.(3 )-cllMMeTplill. 3Ta .narpaHDaHH, Bo-nepBHX, 

,Il,OJllKHH 6HTI, liH:aapaaHTaMli no.n,rpynllH f U (Z) .K U~) ]JV , nopom:.n;ae

MOil Hei-iTpaJJJ,IWMH reHepaTopaMH rpynooSU(3)xSU(3), n, BO-BTOPHX, 

co.n.epm:aTI, npe.n,cTaBJieHRJI, BXO.n;mlll!:e B npSJ1,1oe npoll3Be.n;effil.e onepaTo-

poB gap,maQ,Q/24/: . 

£a) C c1,1:0c1,8:@(8,1)@ c-1,2•n 0 c27,1)@C8,8). c 9) ern . . -
ApryMeHTOM npoTlilB [ U (2)JC U '1J ]IV -liHBap:liaHTHOCTli .narpaH-

l!tllaHOB £~1,,, 0611qHQ CJIYUT TeOpeMa .namem/25/, YTBePlK.Il.8.IOlllaSI, 

qTQ llCilOJlJ,3OBalllie cTaH.n;apTHoro B3anMO.n;ettcTBRJI .II.JIJI OllllCaHlilJI aJleKT

poMarHllTHOro C.D;Blilra Mace B OKTeTe 11ce11.n;ocKaJIJipHHX M83OHOB np1rno

.D;lilT K npOTllBOpeqameMy 3KcnepllMeHTy npaBHJIY cyMM 

2 Z - Z 2 111.r.,. - ,,,,Ti" - mx+ - ml<" (10) 

H OTCYTCTBHIO 8Jl8KTPOMarml.THOro 'li" - ? CMeIDH:aa.Ill!JI. Ma IlOKasa-

:aaeM, qTo 3TH Tpy.n;HOCTli CBJI3aHH He C acnOJlJ,3O:aaHiaeM cTaHnapTHoro 

B3anMO.n;efiCTBlilJI, a C HenpaBOMeplillM orpaHiaqeHiaeM agxI>eRTliBHHMH 8JleR-
A LA /.IJ ~ . ~24/ 

TpOMarHHTRm.m narpaH»raaHaMH - oc-e,,, CS es npOH3BOilR~ • lfa 

roJl,Il,CTOffil.OHOB ~-={7i/<,Z} 6e3 noMOntH npoH3BO.n;HHX MOlltRo nocTpOHTI, 
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JlHIDJ, npe.n,cTaBJieHiae (8,8). Ero [ll(Z)X U(ZJ]N -1.m:aapnaRTHM 

KOMilOHeRTa BHpa~aeTCJI TQJJJ,KQ qepe3 3ap;meHHHe IlOJIJI 

A lDCZ) 0 r:,.~ -.-:z ,,,; u2 
"-I ol~m _, /1-J. + J'2 + "~ + nd' , ( 11) 

\o(Z) :f 
OTKy.n,a BOCilPOll.3BO.D;JITC.fI pe3y JJJ,T8TH .ll?IDeHa. Jlarpam1tnaH L1 °'eht 
c .D;BYMJI npOll.3BO.D;RHMll. co.n,epl!rnT Bee npe.rr,cTaBJieffil.JI ll.3 Ha6opa ( 9 ) , n 

npH ero ncnOJJJ,3OBaHll.ll He BO3lliIBaeT KaKll.X-Jlll.6O IlPOTUBOpetrnil. 3TOT 

narpaRlKllaH COOTBeTCTByeT cxeMe "cMeIDll.BruIB.fI TOKOB11 .D;JIJI ::rneKTPOMar

HHTHOro HapymeHM SU (3)-clilMMeTpttH vi npviBo.n;HT R pa3yMROi1 ouemrn Ha 

napaMeTp 7i0-? nepexo.n.~ 37iZ 124
' 
261 

( Jt'1i}' = J;.z i 'l~ Z}: 
/ 2;; -,c -Z) I /112 /M,·.Z 117·Z) 

9u2=-'iJ'f17H l111P -mli" +;s ~ l' ~" - 'I<+/ =--o,os-. ( 1v 

Pa.n,HaUHORHHe pacn8.l]Jl 1/'!+fJ" • P~l'I' . 2~l'r TaKJKe MO)K-

HO omi.caTI, HenpOTHBopeqll.BHM odpa3OM B paMKax /:tl{2).xt/{2J.l. -
CllMMeTpllH, ecJlll. 1rnppeKTHO yqecTI, 2i ?o cMemnBaHH/24/. ~ 

B § 2 nccne.n;yeTc.fI npo6neMa pacna.n.a f'-3Ji B RnpaJJJ,HOfi .n,H

RaMHKe. IloRa3aHo, qTo aTOT pacnaJI, MOJKRO y.n;onneTBOPMTeJJJ,HO onncH

BaTI, B PaMRax CTaHJl,apTHOil IlOJllOCHOfi MOJl,eJlll., OCHOB3HHO!1 na HapymeH

HoVi$U (2)xSU(2)-cn.MMeTpn/27 •281, npH ycnoEHn, qTo cymecTDyeT 

38MeTHOe KHpaJJJ,HO-liRBaPll.aHTHOe 71?11? -B3alilMo.n;ettcTBHl261: 
u:/ii! 0 172 -- - Z 'cJ ;:;:>. -> · 

ci1-,.5t,z= -,,t, !}:,7i~'u= 'iz I/ ~;tt~:F+... (13) 

KoRcTaHTa ff onpen;eJIJieT BKJJa.n; rpaji11Ra C f' -Me3ORHHM IlOJllOCOM B 

aMnJmTy.n;y ,_.. 3'# . BH60pOM O,Il,HOrO 3TOrO napaMeTpa y.n,aeTC.fI YJJ.OB

JleTBOpll.TI, aKcnepnMeHTaJJJ,RHM .n;aHHblM :KaR no IDHPHRe pacna.n.a f~3fi, 
TaR H no· ero cneKTPY. 3Haqeill1JI KOHcTaRTH · f ! , npH KOTOpHx .n.o

CTHraeTC.fI cornacHe c .n;aHHHMH no pacna.n;y f-,. .3li, OH83HBaIOTC.fI pa-

3yMRHMH - liM COOTBeTCTByIOT 3HaqeHia.fI Jl,Jll1H 7it' -pacce.fIHia.fI nopR,IU{a 

.n;JmR ?iU-pacce.fIRM B anre6pe TORo/29/. HanpnMep , 
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(14) q~ -{-0,,20111;.t ('/12(?~3i0
):> 0 ), 

liZ - o, 16 m;i ('lll (?-"".Jii°) .:::o). 
D KOHUe § 2 RpaTRO o1cynt,naJOTCH: TpynHOC_Til C pacna,noM p-.3l7 B 

cSU t3)x5U(3)-cIIMN.eTpIIII II B03MOHUfhle nyTII IIX pemeHM. 

B 3mrn.10qeHl'!Il OTMeqeHa JUOC50ill,1THM aHanorl'!H: Mellt,ll;Y }: -Mo,neM-

1;;n BHyTpeHHilX CllM!AeTpM.Vi l'l ,nyaJlb!IO-pesoHaHC!lblMll MO,IJ;eJlRMll, KOTOpaH: 

no3r,onHeT npe.nnono1K1J.Tb, qTo nocne,n;Hlle H:BMJOTCH: Z: -Mo,neJIBMII He

ROTOpb!X CilOHTiillllO napymeHHblX npocTpaHCTBeHHO-BpeMeHHHX CIJ.MMeTp.nU. 

D llpHJlO!Kel!l'le A BUJleceH pH:,n rpoM03.TI,R.UX ,noRa3aTeJlbCTB IJ.3 rnaB 

I, IT. B l1pllJ10:1<6HIJ.Il B oelcyJK.naIOTCH: HeROTOpue Tex1rnqecRl'le BOilPOCJ,l 

CTIOHTaflHOro HapyrneHllH: npocTpaHCTB6HHO-BpeMeHHllX cllMMeTpllH B I_ -

i'.O,!l,e;HIX. 

OcHomme MaTep1:1aJ111 .n1:1ccepTaU1:11:1 onyc5lll:IROBaHll B paeloTax /13, 

17,20,24,26/, ,noRna.nmnlll:lcb Ha cer..rnHapax Jiac5opaTop1:11:1 TeopeT1:1qe

cR01!1 r;:ns1:1Rn mrnv. 1:1 TeopeTl'lqecnoro oT.nena <l'½AH, Ha cecmrnx H:,ll,ep

Horo OT/1,enemrn Aii CCCP 1:1 Ha IY MeJ:t.nYHapo,IJ,HOM ceMtrnape no Heno

I<aJlbHot1 RBallTOBOV; TeOpl:lli llOJl.fl (AnywTa, 1976). fesyJlbTaTH, BOrne.n

w11e B rnaBy III, ll(l6.JJ.CTaBJ18HH Ha x:n; MelK,ll,yHapo,nHyJO ROI1q;epeH11;IIJO no 

•:].'.li31i!{e BhlCORl:IX :rneprl:IH (Tdnlll:ICl'l., 1976 r.). 
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