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OHUAfl XAPAKTEPI1C'I'llliA PABO'lli 

AKTyaJII,HOCTI, rrpo6Jie.Mbl, He.n:aBHO BO3HI:IK H llHT8HCllBHO pa3BH
Ba8TCJI HOBHfi TllII CllMM8TpHii KBaHTOBOii TeOpllH IIOJLR: - cyrrepcHMMBT
Pllll. l1CCJI8,r(OBaHll6 rrpocTeimrnx cyrrepcHMMBTPlltJHllX TeopeTHKO-IIOJI8BHX 
MO.I(BJieii IIOKa3aJIO COKpanteHHe tJHCJia pacxo,znIMOCTef!: no cpaBHeHHID C 
OCJWIHHMI:I MO.I(8JIJIMH T8Opllll IIOJIJI. B TOtJHOfi cyrrepcHMMeTpllll H, B tJaCT
HOCTll, B ee JIOKB.'ll>HOM ~apHaHTe - cyrreprpaBI:ITB.Ulill qiepMHOHH H 
ClO3OHH, BXO.wrn!H8 B O,znIH cyrrepMyJII,TllIIJI8T, BllpolK.I(e.Hll no Macce. Ilpll 
IIOCTpO8Hllll pe8.lIHCTlltJ8CKllX MO.I(eJieii BO3HllKaeT rrpoelJieMa CHJITllJI BH
polK.I(BHHJI • .IvrJI llTOro Heoelxo.n:HMO yMBTI, ITO.I(XO.I(JilllHM oelpaaoM HapymaTI, 
cyrrepcI:IMMeTpllID. HaHCloJiee 8CT8CTB8HHHM~MeXaHH3MOM Trutoro HapymeHHJI 
JIBJIJI8TCJI CIIOHTaHHOe HapymeHne. CepI,83HOii npoelJieMoii, BO3HllKaKlll8H 
npn IIOCTpoeHHI:I CIIOHTaHHO HapymeHHOii cyrreprpaBllTaUHll,JIBJIJIBTCJI, 
O.I(HaKO, IIOJIBJI8Hll8 KOCMOJIOrlltJBCKOro tJJIBHa. Ero BBJilltJHHa xecTKO 
CKOppeJillpoBaHa C nopimKOM pacmeIIJieHnH Mace B cyrrepMyJII,THIIJIBTax ll 
.I(JIJI llKCrrepHMBHTaJlI,HO Ha~aeMoro pacmeIIJIBHllJI OKa3HBa8TCJI He.n:o
nycTHMO ClOJ!I,illOf!:. B llTOii CBJI3H npI:IBJieKaeT 3HatJHT8JII,H08. BHHMaHI:18 
opTocI:1MIIJieKTI:1ti:eCKruJ cyrreprpyrrrra OSp(i,lt). 

B paeloTe /I/ npHBe.n:eHH aprYM6HTU B nOJII,3y TOI'O,'ITO CIIOHTaHHO 

HapymeHHaJI cyneprpaBRT~ ,nOJilliHa KOHCT!)YHJ)OBaTI,CH ItaK TeopuJI 
cnOHTaHHO HapymeHHo:li JIOKaJlI,HO:li Os p (!, 'I) -CID/JM8T!)HH ( 0 s p ( M, ~B CJIY
ti:ae paCIIII:lpeHHoil: cyneprprumTruum) .IlpH Ta.ROM cnocoele nocTpoemm y.n;a
eTCJI oelecrretJHTI> Heoelxo.n:m.,yro MMOCTI> KOCMoJiornti:ecKoro tJJieHa.He 
BCTYIIrui B rrpoTHBOpetJHe C Ha~aeMHM pacmeIIJieHI:leM MB.CC MBJIUU' Clo-
3OHaMll ll qiepMHOHaMll. 

. BalKHruJ poJII, 0Sp(4,~) B rrocTpoeHHH caMocorJiacoBaHHoii crroH
TaHHo HapymeHHOii cyrreprpaBHTaUHH ,neJiaeT aKTyaJII,HHMI:I noHCK H ll3Y
tJ8Hll8 pa3JIHtJHllX M8XaHI:13MOB CITOHTaHHoro HapymeHI:IJI BTOH cyrrep
CHMMeTpHH, B tJaCTHOCTH paccMOTpeHHe JIHHe!iHHx G" -Mo.n;eJiefi. 
EcTBCTB8HHO BHati:8.lle HCCJI8.r(OBaTI, rJIOO8Jil,HHH CJIYtJaii. Hru!;neHHHB 
3aKOHOM8pHOCTH .r(OJiltHll cymecTBBHHO npoHCHHTI, CllTyauHD B JIO.KaJil,HOM 
CJIYtJae, K KOTOpoMy MOlltHO Cly.I(BT nepeiiTH BKJ!DtJ8HI:18M CBH3ef!: C K8.lIH6-
poBOtJHHMH nOJlHMH cyneprpaBHTB.UHH. A.Hamra MO,neJieli c rJio6aJII,HOf!: 
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OSp(~4)-llHBapllaHTHOCT1>10 BaJKeH eme n no npll'!llHe nx r.nydoKoit 
CBSI3ll I:: cynepKOHif,opMHO-llHBapllaHTHID.m Teopnm.m 121. llcCJI8.D;OBalille 

OSp(4,t,)-llHBapnaHTH!lX Teopnli ll HaxoJIUteHne y;i;o6HHX MBTO.D;OB padoT:u 
C Hll.Mll llHTepecHO TaKJK8 B CBSI3ll C npe;i;npllHllMaeMHMR B nocJie.D;Hee 
BpBMII nonHTKaMll paccMaTpllBaTJ, rpynny aHTll .zre CllTTe~a 0(2,3) KaK 
.D;llHaMlllJBCKy!O rpynny, reHBPllPYJOII!YIO cneKTP BJ(pOHOB / /_ CynepcllM
MeTplllJHHe o6o6meHnH TaKnx MO.D;eJieii, KoM6RHRPYH B e.zrmme OSp(f,~}
MyJII,TRMeTH 6030HH ll q,ep.MllOHH, MoryT llMBTJ, .zrono~llTBJII,HHe HeTpll
Bll~HHe CJIB.D;CTBllH. 

Ue~ pa60TH - llCCJIB.D;OBaHllB MBXaHll3MOB cnOHTaHHOrO HapyruBHllH 
OpTOCll~BKTlllJBCKOit ll KOHif,OpMHOit cynepcllMMBTplltt B HBKOTOPHX TBO
peTllKO-nOJIBB!lX MO.D;eJJ.IDC; nocTpoeHlle CaMOCOrJiaCOBaHHOH cynepnoJie
BOit if,opMyJIHpoBKH rJio6~HOit 05p(-t,4) -cynepcllMMeTpllll; BHRCHBHllB 
po.mi: cyneprpynn:u OSp(-t,lt) B .D;llHaMRKe cynepKoHif,opMHo-nHBapn
aHTHilX TeOpllii ll B qJOpMllpoBrumnpe;i;cTB.BJI6Hllit KOHq,OpMHOH cynep
rpynnH SU<2.,21-1). 

HaY'!HM HOBll3Ha pa60TH. Pa3BllT CaMOCOrJiacoBaHHHli cynep
IlOJIBBOil: IlO.D;XO.D; K rJiod~HOH cynepcnMMeTpllll B npocTpaHCTBe aHTll 
.zre CllTTepa. IIocTpoeH noJIHHii Hadop Kllp~HHX npe;i;cTB.BJieHRii OSp(-f,lt). 
C llCil0~30BaHllBM pa3BllTHX M8TO.D;OB IlOCTpoeHH ll llCCJIB.D;OBaHH npocTeii
nrne MO.D;eJill .P .mi:HeiiHo:11 peaJIHsau:neii OSp(4,li)-cnMMeTpnn, B TOM 
'!llCJie QSp(~,lt) -RHBapnaHTHoe pacnrnpeHne Teopnn IDira-M1mJica. 

Yc·raHOMeHO, 'ITO KOH(pOpMHM cyneprpynna SU(2.,2.11) 8CTJ, aa- I 

MHKaHlle ,ItByx ee pa3JIHlJHilX cynepno;i;rpynn 0Sp(1,~) , nepeceKaJOO!llXCH 
no rpynne 0(2,3). Ha 0CHOB8 aToit TeopeMH C(pOPMYJIHP0BaH HOBHit M8-
T0.D; nocTpoeHRJI SU(2,21i)-npe;i;cTB.BJI8Hllii H HaitneHH HOBHe cepmi: 
Ilp8.D;CT8.BJI8Hllit. 

neT~H0 llCCJI8.D;0BaHa CTPYKTypa Cil0HTaHHoro HapymeHllJI K0H
qJ0pMH0H H OSp(·1,l,)-cynepcHMMeTpnit B 6eaMaccoBoit Mo;i;e.mi: Becca-
3yMl'!Ho sa ClJ8T 0(2,3) -HHBapHaHTHHX .KJiaCCli'l8CKHX pemeH_B.it. IloKa-
38.H0, 'lT0 MM0it rpynnon coo;BBTCTBYIOill8ro B~a JIMH8TCJI.rpa
.D;yHp0BaHHM no;i;rpynna OSe(-f,lt) KOH(pOpNJ!0ii cyneprpynnH. CID.lMeT
PM no 0THomeHHIO K ,zrpyrott OSp(i,lt}-no.zrrpynne cnoHTaHH0 , HapyrueHa 
.zro 0(2.,3) -CHMM8TPHH C B03HHKH0B8HH8M Ma.CCHBH0ro ro.zr,ncToy~0BCK0ro 
(p8pMHOHa. 

2 

., 

IIocTpoeH OSp({,4) -aHMor MaccHBHoii M0.D;SJIH Becca-3ywrno n 
ll3YlJ8Ha era BaKYYMHM CTPYKTypa. 06Hapy,iceH aif,if,eKT cn0HTaHH0ro Ha
pyrueHRJI P- ll C P -lJSTH0CTeli c .KOHCTaH'l'0ii, cMsrumoii c pa.D;RycoM 
npocTpaHCTBa aHTll ;i;e CllTT8pa. 

IlpaKTlllJ8CKM geHH0CTJ, padOTll, PaaBHTH8 B ,nllCC8PT8.Ullll M8T0,Itll 
cynepnoJieBoro on:acaHHJI OSp(-t,lt) -cynepcHMMeTpHH n no~eHHHe Ha 
HX OCHOB8 pesyJII,TaTH o6ecnelJHB8XlT r.ny601toe noHHMaHllB rpynnoBoii 
CTPY.KTYPH aToro BaJKHoro BToporo npe.D;eJia·JI0KMl>H0ii cynepcHMMBTPHH. 
OHH MoryT 6:UTJ, ncnoJII,30BaHH }J)IJI nocTpo8HHH Ml'IHHM~HO!i cynepnoJie
B0li if,opMy.mi:poBKH OSp(-t,i,) -cyneprpaBnTanHH 11 ;i;onycKaIOT npj!Moe 
o6o6meHHe Ha CJ!Yl!ail OSp(N,4) -cnMMeTpHH, BRJIIO'!alOII!~il: BHyTpeHH1010 
O(N)-cllMMeTpHIO. llaYlJe~e M0.zteJiett c rJI06M1>Hoil: OSp (N, li) -cHMMeT
pneit npe,zrcTaBJI.qeT UHT8p8CHYJO H BalKHYJO sa,n;alJY I nocK0JII,Ky TaKH8 MO
.zre.mi: onl'lcHBaur MOCKHil: npe,zreJI O(N) -pacmnpeHH0it cyneprpaBllTauHH, 
}J)IJI nocTpoeHRJI .KOTOpoit .zro Cl'IX nop He CYIJlCCTBY8T 06II!llX cynepnMe
BllX ~opHTMOB. PesyJI1>TaTH .D;l'lccepTanHHMOryT 6HT1> TaIOKe l'!cnoJII,
soBaHH npll nocTpo8Hllli Il0JIH0ro Ha6opa-npe,zrcTB.BJI8Hllit KOH(pOpMHOil 
cyneprpynnH, pea;msoBaHH!lX Ha cynepnoJIHX <Pi: (X, 9+,9-) ( i::. -Jio-
peimeB HH,zreKc, 9+ , EL - JISBM l'I npaBM cmrnopHHe Koop,ItHHaTH). 
IIpoBe,zreHHHil aHaJill3 cynepKoHif,opMHHX CBOilCTB 0{2,3) -pemeHHH M0~8T 
6HT1> pacnpocTpaHeH Ha CJ!Yl!ail Teopnil c eB.KJill.D;oBoit cynepc:aMMeTpnen, 
r.zre cyrueCTBYJOT pemeruw llHCTaHT0HH0ro THila. 

IIo~8HHH8 B ,ItllCC8PTainl:H pe8yJI1>'1'aTH H npe,IVI0.llt8HHHe B Heil 
M8TO.D;H yxe HaIIIJm IlPHM8H8ffil'.8 B T80p8THlJ8CKllX padoTax no cynep
CHMM8TpHJIM. 

Anpo6rumH pa60TH. P83YJIJ,TaTH, IlOJ!Yl!8HHH8 B ,nllCC8PTBinfli, 
.D;O.KJia.D;HBaJIHCl, Ha C8MHHapax RadopaTOpliH T80p8Tl'llJ8CK0ll ~H3HroJ OIDfil 
H Kaipe;i;p:u Teop8THlJ8CK0!i (pH3HKl'I ~enpPneTpoBc.Koro rocy.n;apcTB8HH0-
ro YHHB8pCHT8Ta, Ha C8CCHH SI.D;8pHoro 0T.D;8JI8HHJI AH CCCP (1979 r.), 
npe.D;CT8.BJifL7IBCJ, Ha XIX MelU(yHapo;i;HYJ) KOH<P8P8HUHD no ~H3H.K8 BHCO
KHX aHeprun Br. To.KHO (I9?8 r.). 

COJLEP:l!WfilE PAI,OTH 

~ccepTau;rur COCT0HT H3 BB8.D;8Hl'IJI, Tpex rJiaB 0CH0BH0ro co
~8p.1KB.HHH, 3a.KJilllJ8HHH, lJ8THpex npM0llt8HHll ll CilHCKa JIHT8paTYPli, 
C0,It8p%8.1!!8ro 89 HaHM8H0BaHHli. Kallr.zrM rJiaBa cHa6.11teHa pacmnpeH
H0ll aHH0TanHell. B T8KCT8 npliB8.D;8H I pncyH0K. 06ll!Hii od~eM ,zrnccep
TanHH I2I CTPaHHLnl. 
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Bo BBe8eHEH o6cYJR,I(aeTCR 8Ha~e1me B0TipOCOB, paccMOTpeHHllX B 
~liCCePTB.UHH, TipoBe~eH o6sop JIHTepaTypu H RpaTRO HS~araeTcR co~ep
JKaHHe pa60Tll. 

B r~aBe I IIORasaHo, ~TO YJKe B rrpocTefuneii ~llHeiiHoii cynep
ROHq)OpMHO-HHBapliaHTHOH Teopllll-6esMaccOBOH M0~eJIH Becca-3yMllHO 
ROH<POPMHM (SU.'2,21-f)) - 11 OSp(..f,4) -cyrrepcuMMeTpllll cTIOHTaHHO Ha
pymeHu sa c~eT Maccn~ecRruc pemeHnll ypaBHeHuii .lUlRJKeHM n ns~e
Ha CTPYRTypa BTOro HapymeHM/ PemeHRR, o ROTOPllX n~eT pei:u,, 6~ 
TI0CTpoeHH B pa6oTe l3aaRJrRHll 41. 

~ rn 2 - ,..J 1112. a 
AA.(x} =.: '12'9 <::_(X)=-;s i+ma~t ,~(x)=0, F.:t (x) =-ff3 CL (X) 

(r~e A±M, 'f±C,Cl, ~~)- ROMIIOHBHTH nyx RoMMeRcHo-coTipmKeHHHX RRpaJU,
HHX cynepTio~ett, t11 - o6paTHllH pa,nnyc TipocTpaHCTBa aHTli ~e CHTTB
pa) .0im HapymaIOT rryaaRape-cynepcH.MMeTpHIO, HO HHBapliaHTHll TIO OTHO
meHRIO R rpynrre ~BID!teHHll TIPOCTpaHCTBa aHTll ~e CliTTepa 0(2,3). 
Cpe~H Tipo~ pemeHHH MO~eJIH Becca-3yMHHO 0(2,3) -peweHllR B~e
~8Hll CBOett ~opeHU-llHBapnaHTHOCTb!O H TBM, ~TO.Ha HHX o6pamaeTCR B 
HYfil y~eHHllii T8H30p BHBpfirn-llMrryfilCa T,w ( Ha Bcex OCTBJil,HllX 
HeTpHBHaJll,HllX pemeimRX ioo -:,,o ) • Ilo BTOH Tipll~He Olm MoryT Tipe
Te~oBaTb Ha OTillCaHHB O0HOBHOro COCTORHHR CTIOHTaHHO HapymeHHOH 
qiasu paccMaTpnBaeMott Mo~eJIH. 

B. CM3ll c TBM, ~TO TIO~HOH rpynTIOH liHBapliaHTHOCTll 6esMaCCOBOH 
Mo~eJIH Becca-3yMllHO ~eTcR ROHqiopMHM cyneprpyrrTia Sll(2,111), · 
B03HRRaeT BOTipoc, CRO~bKO He3aBHCllMllX TiapaMeT~B BMmaIOT B 06-
meM c~ae pemeimR TllTia Tex, no TIOCTpoeHll B 4/, n RaR B~e~liTb 
TIO~Hllii Ha6op TaRHX pemettnil. C UBfil!O BllRCHeHRR SToro BOTipoca B 
§ I llCMe~TCR TpaacqiopMa,uHOHHlle CBOHCTBa pemeHllii OTHOCllTB~HO 
ROHq)OpMHOH cyTieprpynTill. Ilo~Hoe ~MO HesaBRCHMIDC TiapaMeTpOB paBHO, 
O~BB~HO, ~C~ reHepaTOpOB ROHqJOpMHOH cyneprpyTITill, OCTallllliXM 
TIOC~e B~e~eHHR MaRCHMMbHOH TIO,!CI'pyrrIIll liHBapHaHTHOCTli pemeHnfi 
(TIO,!CI'pyTITill CTa6lifilHOCTH). 

IloRaSaHo, no OTipe~eMIOO{YIO pofil B CBOiiCTBax O(2,3)-llHBapn
aHTHllX pemeID'Jii 6esMaCCOBOH MO~BJIH Becca-3yMRHO HrpaIOT ,1Ul8 opTO
CliMMeRTH~ecRRe TIO.ICI'PYIITill OSp(i,4) ROHqiopMHoil cyneprpyrrrru. OHR 
TiepeceRaIOTM TIO rpynne 0(2,3) n Tipn SaMHRaHRR Tiopo~am BCIO 
cyneprpynrry SU(2.,1H). O~Ha 1m BTHX OSp(i,'1) ( OSp (-f,4) ) 
~eTCR TIO,!CI'pynnoil CTa6H~bHOfTli Maccn~eCRHX pemeID'Jil. B TO JKe 
BpeMJI ~pyraR OSp(-f,lt) (OSpH,4) ) sTllMll pememmMR CTIOHTaHHO 
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HapymeHa ~o rpyrrTIH 0(2,3) ll, TaRHM o6pasoM, TIOMOCTb!O (pliRCll
pyeT HX rpaccMaHOBY CTpyRTY~- llliMO rpaccMaHOBllX TiapaMeTpoB paB
HO ~eTHpeM, RaR n B pa6oTe 4/, HO 3aBHCHMOCTb OT HHX cymecTBeHHO 

·uHM: 

'A!lx,=-~9a(lc)[1+ma.cx)1 fttsf, + ~2. a2<x}(~\\)2J' 

~,~(X) =- ~tn~it(x) [ 1+ ,Wa.<x)~~] i± ~Xs-,. 
,., 9- 1 2 [ 1 - tl(s m 2 2. - 2. 
~li) =-63 a,(x) 1+2maoqJ -i--f> + 36 a. ex)(~\\)], 

r~e f, = ~ ( -1+ tn 1.t'lr) _f>!! , tK - ROHCTaHTHHil rpaccMaHOB Tia

pa.MeTp. TpaHcqiopMa,uHOHHllMll CBOHCTBaMll 0(2,3) -pemeID'lii TIO~OCTb!O 
OTipe~e~TCR TpaHCqJOPMauROHHlle CBOHCTBa OCHOBHOro COCTORHM (Ba
RyyMa) B COOTBeTCTByIOmeM ceRTope MO~eJIH Becca-3yMRHo. 

B § 2 c UBfil!O BllRCHeHRR CTieRTpa ¼TIOHTaHHO HapymeHHOH qiasu 
~eHCTBli8 MO~e~ll Tipeo6pa30BaHO R REHO 0(2,3) -RHBapllaHTHOMY Bli~' 
B ROTOpoM OHO TiapaMeTpnsyeTM TIOMMll~ sa,naHHllMll B TipocTpaHCTBe 
aHTH ~e CHTTepa. 0Tipe~e~eHo cyTiepTio~eBoe Tipeo6pasoBaHne BeiiM, 
oTIHCHBaIOmee Tiepexo~ OT o6mHoro cynepTipocTpaHcTBa R cynepTipocT
P,.@ICTBY OSpC-V,)/0(4,!,) . .Ivm cT~apTHHX RllpaJU,HHX cynepTio~en 
4>± (x, g:!:' • BXO,nJimRX B liHBapHaHTH0e ~eilCTBHB MO~e~n Becca-3yMUHO t 
aTo TipeodpasoBaHHe nMeeT B~: 

,..J 

½:<~,8:1:) =ct(x)( 1+ ~ a.ex) 9:1;8t.) <Pt (X, ,Joe.ex)' 9t.), 

r~e cp±(x,9±) - OSp (~14) - ROBapHaHTHllB RHPafilHHe cyrrepTioM. 

Ilo.Eta3aHO, 'ITO ~eiiCTBlie, 3aTIRCaHHOe ~epes cyrrepnoM Cf>± (X, 9±) , 
aBT0ll.aTR~ecRR o6.7Ia,naeT t Hapi:my C 0(2,3) -RHBapHaHTHOCTbIO, TaRJKe 
REHOR OSpH,4)-c:aMMeTpneil. Iu:taccz~ec{Gle 0(2.,3) -pemeHM B 
05p(1,4) -nHBapllaHTHOM qJOpMMll3M8 CBOMTM R ROHCTaHTaM, MlilmMli-

3llpyJOI!lllM COOTBeTCTByJD!ItHii TIOTSHUHM. B pesyfilTaTe 6e3MaCCOB8Ji 
MO~Bfil Becca-3yMi'lHO MOEeT 6HTb liHTeprrpeTnpoBaHa RaR JillHBHHaJI 
6" -Mo~efil crroHTaHHO HapymeHHHX Ro!IqlopMHofi n OSp(1,4}-cyrrep

cnMMeTpRfi. Bee ROMTIOHBHTll HCXO~Horo M,VfilTHMBTa ORa3llBaJOTM 
ro;mcTOYHOBCRRMll TIOJISIMll ITO~ TOT llJIH llHOii CTIOHTaHHO HapymeHHHii 
reHepaTOP ROHq)OpMHOH cyrreprwnnu. B ~aCTHOCTll, CllllHOPHaR ROMIIO
HeHTa RMeeT CMllM rOJUJ;CTHHO, COTipoBOJK,IJ;aIOmero CTIOHTaHHOB HapymeHRe 
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OSp~,li}-cIIMMeTpIIII. IIocJie oT,n:eJieHHJI BaKYYMfillX 3HatieHHfi 6osoHHhlX 
R0MII0HeHT 0Ha npno6peTaeT "Macey", PaBHYIO.Y,n:B0eHH0My o6paTHOMy pa-,,. 

,rr,Hycy rrpocT~a,CTBa aHTII .n:e CIITTepa B corJiaCm! C 00!llHM pesym,Ta
T0M 3yMHH0 5 • 

B § 3 B RatieCTBe IIpHMepa HeTpIIBHaJII,H0fi JIIIHefiHofi rJI00aJII,H0 
cyrrepcIIMMeTpHtIH0fi TOOpHH B HCRpHBJieHHOM rrpoCTPaHCTBe II0CTpoeH 

OSp(i,li)-aHaJIOr MaCCIIBHofi Mo,n:eJIH Becca-3yMHHo. BaKYYMHaJI CTPYR
Typa Mo,n:eJIH 0Ras11BaeTcJI Bec1>Ma CJI0lKHofi II BRJIJ01IaeT RaK OSp(<,4) -
CHMMeTpHtIHhle BaRyyMhl, TaK II BaRyyM, OTBeti8.KIJUJfi CII0HTaHH0My Hapy
meHHIO OSp(f,4) -cHMMeTpIIH .n:o 0(2.,3) -cI1MMeTpm1. llHTepecHofi ee tiep
Tofi RBJIJieTcR HaJIH'Il!e .n;Byx OSp(-1,4) -mmapHaHTHhlX BaRJYM0B, pea
JIH3YJOOmX CII0HTaHH0e HapymeHile P - II C p -CHMM6TpHfi: 

(A:> =2.tz:
0

f(m-2M)±t6'~(m-2.M){3m+2Mi] <f:)0 =<F+") =O · 
- o z;ol.: ' - • ' 

r.n:e M - Macc0Bhlfi rrapaMeTp, D = ± 1 . IIepecTpofiRa ocHoBHoro 
C0CT0JIHHJI, RaK B Te0pHH MH0rHX TeJI, rrponcxo,n:HT IIPH Il3MeHeHHII 
BHemHero rrapaMeTpa, pom, RoToporo B.TJ,aHH0M CJiytiae nrpaeT pa.rr,Ilyc 
rrpocTpaHCTBa aHTH .n:e CIITTepa. B rrpe,n:eJie 6ecRoHetiHoro pa,nnyca 
T0HRaJI CTPYRTypa BaKYYM0B IICtiesaeT H ocTaeTCR o,n:HH II0JIH0CTI,JO 
CHMMeTplltiHhlfi BaKYYM oelwmofi MaCCHBH0fi Mo,n:eJIH Becca-3yMHHo. 

B § 4 oelcYJIV];aeTcR B03MOlKHM cBJis1> 05p(-t,4)-cTpyRTyp11 Mo
,n:eJIH Becca-3yMHH0 C aHaJI0rH'IH0fi CT£rTypofi, B03HH.Ra!OIIlefi B CII0H
TaHH0 HapymeHH0M cyrreprpaBHTauHH /, H rryTH oelo6meHHR II0JIYtJeHHhlX 
pesyJI1>TaT0B Ha CJiytiafi Cle3MaCC0BhlX Teopnfi C eBRJIH,n:0B0H cyrrepcHM
MeTpHefi /s/, r~e cymecTByIOT pemeHHR HHCTaHT0HHoro THrra. 

MeTO,n:11, HCII0JII,30BaHHhle B rJiaBe I rrpll HaxoJK,TJ,emm C00TBeTCT
BYKlllHX OSp(-i,4) -HHBapHaHTHhlX JiarpattJKHaH0B H TpaHcqiopMaUHOHHhlX 
3aK0H0B RHpaJII,HhlX OSp(-1,4) -cyrreprroJiefi, H0CJIT B 3Ha'Il!TeJI1>H0fi Mepe 
::rnpHCTH'!eCRHfi xapaKTep • .1IlrnefiH11e cyrrepcHMMeTpll'IH'e Te0pHH HaHClo
Jiee a,neRBaTH0 qiopMyJmpyIOTCR Ha JI3h1Re cyrreprrOJiefi 71. IIocTpoeHHIO 
rroCJie,n:0BaTeJI1>Horo cyrreprroJieB•oro rro.n:xo.n:a R OSp(-1,4) -cHMMeTpnn 
rrocBJimeHa rJiaBa n. 

Cyrreprpyrrrra OSp(-f,") M0lKeT Cl11T1> peaJIHsoBaHa ecTecTBeHHhlM 
oelpasoM B cyrreprrpocTpaHCTBe OSpH,11)/0(-f,3) , rrpe,n:cT8.BJUIIOlllJ;,M co
Clofi CIIHH0pHoe pacmHpemrn rrpocTpaHcTBa aHTH .n:e CHTTenaOC2,~)/O(.f,3) 
BrrepBUe TaRaJI ee peaJIH3auHJ! 0hlJia paccM0TpeHa KeR0M 7B/, ROTOpUfi 
H3Y'IM TaKJKe TprutcqiopMauH0HHhle cBoficTBa oelmero CRaJIRpHoro 0Sp(4,4) -
cyrreprroJIR. 0,n:HaKo OH He yRa3aJI crrocoela, rrosB0JIRKlllero cTpoHTl> Ha 
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I\ 
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J1 

cyrreprroJiefi OSpH,li) -HHBapHaHThl H TeM caMHM II0JIYtiaT1> HeTpHBilaJII,
HHe ~arpaHJKHaHhl. Mhl .n:aeM B RBH0M BH,n:e Bee 0CH0BHble SJieMeHThl, Heoel
X0,n:HMble ,n:JIR rrocTpoeHM cyrreprroJieBux OSp(<,li) -HHBapHaHTHhlX ,'Iarpas
JmaH0B rrpoH3B0JII,H0M CTPYRTyp11: R0BapHaHTHble rrpoH3B0,n:HHe cyrreprroJiefi 
C JIJOClHM BHemHHM JiopeHueBCRHM HH.n:eRC0M, HHBapHaHTHHe Mepu HHTerpH
poBaHHR B cyrreprrpocTpaHcTBe, cBJI3H MeJK,n:y pa3Jm'IH!,lMll rrapaMeTpHaa-
UMMII cyrre prrpocTpaHCTBa H T. II. • . . 

. B § I co;rr,epmtTCR ocH0BHHe cBe;rr,eHM o cyrrepa;rre6pe OSp(-1,4) • 
§ 2 II0CBJimeH BlIB0,n:y 0CH0BHUX C00TH0meHHfi Q~, 3) -R0BapHaHT

H0r0 qJ0PMaJIH3Ma B rrpocTpaHCTBe aHTH .n:e CHTTepa. 
B § 3 C HCII0JII,30BaHHeM CTPYRTYPHhlX C00TH0meHHH cynepa.lll'e6pu 

OSp(<,4) H RoHcTpyRTHBHhlX Me;o,n:oB o6mefi TeopHH peaJinaaunfi cHM
MeTpHfi B qlaKTop-rrpocTpaHCTBax Ha:il.n;eHH 0elllll1le TpaHCqJ0PMauH0HHEie 
3aK0Hhl ,n:JIR OSp(-1,4) -cyneprroJiefi H rrocTpoeHu Bee ocH0BHHe sJie
MBHTH OSp(-1,4) -R0BapHaHTHoro qiopMaJIH3Ma B cHMMeTpH'IH0M ClaaH
ce, TaRHB, RaK BBRT0PHaJI H CIIHH0PHaJI R0BapHaHTHhle rrpoH3B0,n:HHe: 

~ 

" · -f "' im -(v r'L" )o . 2 JCJ ~=a.(x)ov+ye ll»-tnX ur,, a&~ t.m X f''J I 

~"'=(-f-W99){[<-f+¾tn99)S!+ red.Q~!ari<x"e)c(~r-W(Sr"o)~Jr .. J 

(r,n:e Jf" - reHepaT0phl rpynnH ~0pBHUa B MaTpH'IH0fi peaJIH38.UHH, 
r , )) H d.. , j! - C00TBBTCTBBHH0 BBRT0pHUe H CIIHH0pHhle HH.n:BR
CH), HHBapHaHTHaR Mepa HHTerpHpoBaHM B cyrreprrpocTpaHCTBB 
OSpH,lc)/O<i,3): 

f1>171 = cJ.\ cl."e d'c,q( 1+ ¾m99 + ¾ m1 (ea)1) 
H T • .n:. ~8TaJII,H0 H3Y'!8Ha a.nreelpa R0BapHaHTHhlX rrpoH3B0;rr,HhlX, R0T0-
paJI; HBCM0Tp!I Ha ,n:0B0Jll,H0 CJI0JKHYIO CTPYRTYPY R0BapHaHTHhlX rrpoH3-
B0;rr,HhlX, oRaaUBaeTCR Bec1>Ma.rrpocTofi: 

[ Vr ,V,,,] =- i.m2 ?r~ 
{ 9'.,., ~,} = -1 csrc tr Jf'" - i. (tc L, Vv, 

[ ~ J §)"'] = - L;i ( l r ~ t~ . 
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B § 4 :0:cCJie.n;oBrurn Bonpochl npnBo.n;:0:MoCTll OSp(i,lf}-cynepnOJieit 
lI Hait.n;eHa pea.mrnanim OSpH,4) B JieBoM (x\ tt) lI IipaBoM(xa;·91) 
1mpam.Hh!X cynepnpocTpaHCTBax. Msy-qeHhl cBoi!:cTBa OSp(i,4) -cyneJ>
noJieit B pacmeILIIeHHOH (Kllpa.7ll,HOi!:) napaMeTpll38.Ullll cyneprrpocTpaHCT
Ba OSpC<,'1)/0(i,3). YKasaHa CBR3l> MeJK,ey ,n;ei!:cTBlITeJII,HhlM ll KllpaJII,
Hl1Mll 6a3lICaMll B cynepnpocTpaHCTBe, IlOCTpoeHh! KOBapllaHTHh!e npoll3-
BO,I{Hhle II lIHBapliaHTHh!e Meph! lIHTerpllpoBaHllfl B KlipaJII,HhlX 6asIIcax. 
neTaJII,HO llCCJie,I{OBaHa rpynrroBasr CTpyKTypa KlipaJII,HhlX npe,n;cTaBJieHHH 
OSpC-i,lt) • HeolKlr,IJ;aHHOil trepToi!: cyrreprpynllhl OSp(-f,if} , He nMe!OO{ei!: 
8.HaJiora B CJiy-qae ITyaHKape-cynepcIIMMeTpllll, HBJisreTCH TO o6cT0HTeJII,
CTBO, trTo KE:pam.Hh!e OSp(-f,'1) -cynepno.JIJI cymecTByIOT JillIIII, npn onpe
,n;eJieHHh!X BHemHHX JIOpeHUeB!:lX lIH,I{8KCax: JieBhle KllpaJil>Hhle cyneprro.JIJI 
,I{OJilKHhl no BHemHeMy llH,n;eKcy rrpllH!l,n;JieJitaTI, IlPElll: CTaBJieHHHM oc I'' O) , 
a npaBhle - rrpe.n;cTaBJieHHSIM D <o,,a.) ( p , Y,. - ~eJihle ll no~eJIHe 
'<!llCJia, xapaKTepnsy!OO{lle HeIIpllBO.I{llMHe npe,n;cTaBJieHnsr rpynrrh! JiopeHUa). 
naJiee B aToM naparpa@e. o6cyl!!,I(aIOTcsr BonpocH, Kaca!OO{llecsr cMsn 
onncaHHOil rpynrroBoil cTpyKTYPH c WH.naMeHTam.'o' Kllpam,Hoft CTPYK
Typoit cyneprpaBllTa.Illlll, BWIBJI6HHOi!: B pa6oTax g. IloKa38.HO, '<ITO 
B rpynne KOH@opMHoil cyneprpaBllTa.Illlll Hapimy .c no,n;rpynnoit rryaH
Kape-cyneprpruinTa.Illlli (Btme.JIJieMoit yCJIOBHeM coxpaHeHHsr o6utJ:Hhlx 
SJieMeHT0B 06!,eMa 'B KllpaJII,HblX cynepnpocTpaHCTBax / 9/) cymeCTByeT 
,n;pyrasr 6ecKoHetrHo-napaMeTpn-qecKasr no,n;rpynna, coxpaHmOII!asr 0Sp(i,4) -

n,..,.,.,L,l! 
lIHBap:0:aHTHhl6 KIIPaJII,Hhle aJieMeHThl 061,eMaa,111 : 

'ii> m L,~ dr'Rd.2gL'Rdcx''R)(1+ i m I/·· 8 L,ll )=cl.~ L,d.1QL,llmL, cl·~ 9 L,'\ 

3Ta no,n;rpynrra BH,n;e.JIJieTcsr CJie,n;yIOmHM K0BapllaHTHllM YCJIOBIIeM: 

l'clcl·e.~ 9t,a1)- 111L,2(l•~e'-•ll) . 

~ a (XL'lt, 9L,II.) - m",li (xL•ll: ,i•llj , , 
Lil' Lll 1 

r,n;e X 1 
, 8 1 

- Koop;umaThl Klipa.m,Hh!X cynepnpocTPaHCTB, cMsaH-
HUe c xL,ll , gt,ll HeKOT0PHM oelmeK0Ba!)llB.HTHhlM npeo6pasoBaHlleM. 
0Ha BKJIIO'qaeT rJI06a.n1>HYD OSp (M) -rro,n;rpynny n, CJie.n;oBaTeJII,HO, 
HMeeT Herrocpe.n;cTBeHHoe oTHomeHn:e K OSp(-l,lt} -cyneprpaBn:Tarm:11. 

B Ka-qecTBe IlpllMepoB 8<p:p8KTliBH0ro liCil0Jil,30BaHIDI pa3BllThlX B 
§§ I-4 MeTo,n;oB B § 5 Bocnpo:11sBe.n;eH OSp(-f,lt) -B.Ha.nor MaccHBHoit 
M0,I{eJilI Becca-3yMIIHO, ,n;eTBJII,HO o6C~aBI!llli1CH B § 3 rJI. In Il0CT
poeHO OSp{i,4) -pacmupeHRe Teopnu HHra-MMJrca. 
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IloJiy-q6HHhl8 B rJiaBax I,Il pesyJibTaThl IIM8IDT pg!( ,I{OllOJIHllT8JII,
HhlX npnJiomeHHil. B traCTHOCTH, 0Hll Il03BOJIJIIDT c@opMyJillPOBaTI, rrpocTOit 
M6TO,I{ IlOCTpoeHllH Il0JIHOro Ha6opa HellpHB0,I{HMhlX npe,n;cTaBJieHHH KOH
@opMHOH cyneprpynnH SUC1,2.li) , ,n;eitcTBJIDmHX Ha cynepnOJIJix ~K(x,9.Et) 
( t:. - JIOpeHUeB HH,I{eKC' 9 + ' 9_ - :71eBasr H npaBasr rpaCCM8.HOBhl 
Koop.n;nHaTH). 3TH npe,n;cTaBJI6HllH Han6oJiee HHTepeCHhl C T0'IKll speHHsr 
@ll3li'q8CKllX npllJiomeHHH, TaK KaK cyrrepno.JIJI 4>K(x,9.,9_)cocTORT ll3 
06hl'IHhlX JI0P6HU-H8IlpllBO,I{llMhlX MyJII,TllllJI8T0B ll COBila.I{aIDT no CTPYKType 
c cyneprroJIHMH rryaHKape-cyrrepcnMMeTpnll / 7/_ . 

C Ilpll~IlllaJII,H0H T0-qKll 3p8HHH IlOCTpoeHHe TaKllX npe,n;CTaBJieHHH 
He Bhl3UBaeT 3aTpy.n;H8Hllit. Han60JII,myIO CJI0mHOCTI, npe,n;CTaBJIHeT ocyme
CTBJI6Hlle llX pe,n;y~n. TaK KaK ,I{JIH 8Toro HeO0XO,I{HMO 3HaTI, IlOJIHhlH 
Ha6op llX H6IlpllB0,I{llMhlX llHBapHaHTHhlX npocTpaHCTB. 3Ta 3a,I{atra Il0JI
HOCTI,ID P,emeHa ,I{JIH aHaJI0rHtJ:HhlX rrpe.n;cTaBJieHHH ITyaHKape-cynepcllM
MeTpllll 7IO/ ll, B npllH~rre, MomeT 6HTI, IlOJIHOCTI,ID perneHa B CJIY'qae 
cyneprpynrrH OSp{.f,4). 0,n;HaKO ee IE rnemrn CTaJIKHBaeTcsr c cep1,ea
Hl1Mll TPY.nHOCTHMH B CJiytrae cyneprpynrrH_SU(2.,2.H} • · 

rJiruia lli IlOCBllmeHa @0PMYJillPOBKe MeTo,n;a ll Haxoll(,I{eHHID C ero 
noMOmbID HOBHX ceplliii Sll(~,2.H) -rrpe,n;cTaBJieHHiii. OH cocTOllT B cBe,n;e
Hl'ili sa.n;a'<Ill nocTpoeHH.fI SU.(2.,2.H) -npe,n;cTaBJieHHiii ll HHBapHaHTHhlX rrpo
cTpaHCTB yKa3aHHOro Bhlllle Tlilla K HaJCOJl(,I{8HllIDrllHBapllaHTHblX rrpocT
paHCTB opTocnMITJieKTHtrecKoiii no,n;rpynrru OSp(-1,~)- cyneprpynn1,1 

SU.(2,2.li) c rroCJie,n;yromnM Bhl.I{eJieHHeM MHHHMaJII,Horo Ha6opa Tex 
ll3 HllX, K0TOphle 0,I{HOBpeMeHH0 HBJIHIDTCH llHBapllaHTHhlMll rrpocTpaJICT
BaMll OTHOCHTeJII,HO ,n;pyroiii opTOCllMilJI8KTlltJ:8CKOiii rro,n;rpyrrllhl ( 0Sp!!(1,4)) 
rrepeceKaromeficsr c rrepBoiii no 0(2,3) H rropoll(,I{aIOl!leiii B 3aMHKaHllH c 
Heiii BCID cyneprpynrry SU(2,2.l-f) • TaKHe OSp(M) -HHBapllaHTHHe 
rrpocTpaHCTBa HBJIRIDTCH o.n;H~peMeHH0 HS~(2,2li) -nHBapllaHTHhlMll. 
TaK KaK cynepaJire6pH OSp•(i,~) ll OS~ (1,lt) rrepexo.n;srT ,n;pyr B 
,n;pyra rrpII 3aMeHe rrapaMe-rpa tn Ha - m , To KPHTepneM oT6opa TaKHX 
OSpH,~) -HHBapllaHTHhlX rrpocTpaHcTB RBJIHeTcsr RX He3aBllCHMOCTb OT 

napaMeTpa m. EcJill ll3 TaKoro HHBapHaHTHoro npocTpaHcTBa HeJII,3R 
Bhl.I{eJillTl> OSp(-t,4) -HHBapHaHTHoe no,n;npocTpaHcTB0, He 3aBHCHmee 
oT napaMeTpa m , To pe8Jill30BaHHoe B HeM SU. {2.,2.H) -rrpe.n;cTrui
JieHne srBJIHeTcsr HenpHB0,n;HMUM. B rrpoTHBH0M CJIY'qae SU(2,21i) 
rrpe.n;cTaBJI8Hlle npllB0,I{llM0 ll .I{JIH ero pe,n;y~ll H806XO,I{HM0 TIP0ll3B8CTll 
.I{aJII,Hefuuee pacmeMeHne ,n;aHHoro OSp (-f,Z,) -HHBapllaHTHoro rrpocT-
paHcTBa. · 
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B § I BBe.n;eH OSp({,~) -Clasnc B npocTpaHcTBe reHepaTopoB 
KOH~OPMHOR cyneprpymm H .n;aHa oelmrur XapaKTepHCTHKa MeTo.n;a. HcCJie
.I{OBaHa oelJiaCTb ero llpHMeHHMOCTH npH HH,IlyllHpoBaHHH paSJrn:~HHMH Ma
JIHMH rpynnaMH, 

B § 2 llOKa3aHO, TIO npe.n;;raraeMblli MeTo.n; npHMeHHM .I(JllI nocTpoe
HHR HaHCloJiee HHTepeCHHX C TO~KH speHHR ~H3H~eCKHX llpHJIO~eHHli 
SU.(2,2.li} -npe.n;cTa.BJieHHii, a HMeHHo Tex, KoTopue peaJil!SOBaHII Ha 

cynepnoJIRX <F,dx1 9+,9-) . TaKHe npe.n;cTa.BJieHHR HH,IJ;yllHpyroTcR MaJIH

MH rpynnru.m: 

C oc(Ms-11, D, n,, Kr4,T), 

C (M D S _1±'-Ns 1+ .. ls ) 
:t oC t", , ns, Kr 1 1- -2.-S, T+::: -2.-T 

C .n;onoJIHHTe~HIIMH YCJIOBHRMH Ha HH,IJ;yllHpyroJlllie npe.n;cTa.BJieHIDI: 

Kr=T=O, 
K .r = T+ = S ± = o, 

r.n;e M.r·, D , ns , Kr, T , S - reHepaTOPII KOH~OPMHOlt CYll6P-
rpymm. IloKasaHo, ~TO SU(2.,2.lf) -npe.n;cTa.BJieHHR .n;onycKa?JT pe.n;yK-
1:UJIO npH CJie.n;,yx,ll!HX CBR3RX Me~ traCJiaMH c:1 , .Z, , p , ~ , xapaK
TepHSYIOll!HMH npe.n;CTa.BJI6HHR MaJiliX rpynn (d.,i:a -coClcTBeHHIIe SHa
~eHHR reHepaTopOB D H ns ) : 

dc-½e,=1±(-f+2<t,) ~Clo d.c+i2c=1± (-<+2.p), 

d..c_ - i i!;c_ =-[1 ± (1+2.<t-)J, 

d..c .. +½zc+=- [1±(,f+2p)], 
H HalUJ;eHII COOTBeTCTBY!OlllHe HHBapHaHTHIIe npOCTPaHCTBa H pea.IDISO
BaHHIIe B HHX SU. (2.,21i)-npe.n;cTa.BJieHHR. IIpn ST0M BocnponsBe.n;eHII Bee 
paHee H3B6CTHIIe cepllll npe,n;CTa.BJI6HHll H no~eH KOHTHHyyM HOBIDC, 
~OKa3aHO, ~TO JieBIIe KHpam,Hlle npe.n;cTB.BJI6HHR, liH,IlyllHpOBaHHIIe Ma
~MH rpynnaMH C H c_ , H IlpaBHe KHPaJll,ffil:6 npe.n;CTa.BJI6HHR, HH.n;y-
1:UJIJOBaHHHe C H C -t- , SIBJIRJOTCR sKBHBaJieHTHIIMH. 

B 3~~6HllH OTMe~effil HaHClOJiee HHTepeCHHe oco6eHHOCTH 

OSpC-t,lt)-cnMMeTpHH H oClcYl!UtaIOTCR HeI<eTopHe eme He pememme npo6-
JieMH, 
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B npHJioxeHHR BHHeceH I)s.m T6XHH~6CKHX BonpocoB H rrpHBe,n;eHH He
KOTOpHe IlOJI63HHe ~OPMY~-

OcHOBirue pesy~TaTII, llOJ!Y:I6Hffil6 B µnccepTaIUJH 

I. HalUJ;eHa IlOJIHruJ rpynna HHBapnaHTHOCTli KJiaccH~ecKHX 0(2,3) -
perneHult ClesMaccoBolt Mo.n;eJIH Becca-3y.MHHO (cyrreprpynrra 0Sp1 <~4) 
H IlOCTpoeH IlOJIHIIli Ha6op T~X perneHHll. 

2. HcCJie,n;oBaHa CTpyKTypa CllOHTaHHoro HapymeHHR CHMMeTpHll B 
ClesMaccoBoll MO.D;eJIH Becca-3yMlm:o sa c~eT 0(2,3) -perneHHli. 0rrpe
.n;eJieH cyneprroJieBoll aHaJior rrpeoClpasoBaHHR Ben.mi: n .n;oRasaHo, ~To 
C ero IlOMO~JO .n;elicTBlle M0,!1;6JIH MO~eT 6HTb rrpe.n;CTa.BJI6HO B REHO 

OSp«,~1 -nHBapHaHTHoii ~pMe, IIoKasaHo, ~TO Mo.n;e~ Becca-3yMHHO 
B OSp (i,4) -rrpe.n;cTaBJieHHH. MoxeT 6HTb HHJeprrpeTnpoBaHa RaK ~
HeliHM C5 -Mo,n;e~ cnoHTaHHo HapymeHHHX ROH~opMJroll n OSp{/,~) -
cynepCHMM6TpHll. HalUJ;eH Cll6KTP ~ll3H~6CKHX COCTORHHli CllOHTaHHO 
HapymeHHOli ~asH. 

3. IIocTpoeH 0Sp(~4) -aHaJior MaccHBHoli Mo.n;e~ Becca-3yMHHo 
H ns~eHa ero BaKYYMHruJ CTpyKTypa. 06HapY2Jt6H sqqieKT CllOHTaHHOro 
HapymeHHR p - H C p -~eTHOCTett C ROHCTaHTOit, CM3aHHOii C pa
.n;nycoM npocTpaHCTBa aHTH .n;e CHTTepa. 

4. PasBHT ca.MocorJiacoBaHffilli cynepnOJieBott rro.n;xo.n; R OSp(-1,L,) _ 
cynepcHMMeTpHn. HalUJ;eH ITOJiffilit Hae!op KHPaJibHHX npe.n;cTaBJieHHttOSp(I,~). 

5, ~01tasaHa TeopeMa, corJiacHo KOTopott KO~OpMHM cyneprpynrra 
S11(2. 121-f) ecTb saMHRaHHe .n;Byx ee pasJIH~HHX cyneprro.I(I'pynrrOSp(i.4) , 
nepeceRa!Jll!HXCR no rpynrre 0(2,3) . Ha ocHOBe aToll TeopeMH rrpe.n;;ro
l!teH HOBHtt M8TO,I( nocTpoeID'JR npe.n;cTaBJI8HHii cyneprpynIIl,I $U(Q,2l1) , 

6. Hai!.n;effil HOBHe cepHH S U(2,1H) -npe.n;cTaBJierui:tt, 
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