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OBIIlAfl XAPAKTEPl1CTl1KA PABOT~ 

AKTY8lI:&HOCT:& T8MH onpeit8?1fl8TCH B6,l(yll(6ll pOJI:&D cynepCID.1M6Tplill B co
BpeMeHHOtt lJIH3HKe '!8CTHU H KB8HTOB0li TeOpliH IlOlIH. Ha OCHOB6 npHHUHil8 
cynepCHMM8TPHH Y.zt8lIOC:& ocyll(6CTBHT:& HeTpHBH8lI:&Hoe ClIHHHHe BHYTP6HHliX 
CHMM8TpHli C npocTp8HCTB6HHO-BpeMeHHHMH H YHHWHUHPOB8TI, rpaBHTBUHD C 
IlOlIHMH HHra-MHlilIC8 (B pacmnpeHHHX cyneprpaBHTBUHHX H TeOpHH cynep
CTPYHH), npe.l(lIOlKHT:& npOCTOe pemeHHe npo6JieMhl Hepapxnli B TeopHHX Be
lIHKOro 06'.b6,l!HHeHHH. 3aMe'!aTelI:&HHM ,llOCTlllK6Hli6M CT8lIO H6,ll8BHee OTKpbl
THe o6mHpHoro KlI8CC8 cynepCHMM6TpH'!HblX MO,ll6llett, CB060,llHblX OT YlI:&Tpa
g)HOlieTOBHX paCXO,ll11MOCTCtt. Bee npHBlI6R8T6/II>IIH6 qepThl cynepcm.11.1eTpHH 
B06pana B ce6H T60PHH cynepCTPYHH, npeTeH.ztYIO!llaH na CTaTyC 11 T60pliH 
Boero cyll(ero". 

B CB6T6 8THX Bil6'!8TlIHIOU(HX npo.ztBlllKCHHll oco6y10 3H8'!HMOCTI, npuo6pe
T86T'IlOCTp06HH6 HBHO HHBapll8HTHUX WOPMYlillPOBOK cynepCHMM6Tpll'!HUX T6-
opHli BH6 1.1aCCOBOli o60lIO'!KH ~epes cynepnOlIH, CB060,llHUe OT CTOPOHHllX 
orpaHH'!eHHri. B TaKHX lJIOPMYlIHPOBKBX HBH6onee IlOlIHO BUHBlIHIOTCH HeOp;llll
HBPHUe _BHYTP6HHHe reoMeTpHll 8THX Teopnn, CTBHOBflTCfl npOCTUMH H Ha
rnH,llHUMH KBaHTOBH6 pacqeTH H ;llOKa38T6ll:&CTBa ROHC'!HOCTH. 

B cJiyqae N=1 cynepcm.nrnTpHH paspa6oTK8 cynepnoJieBoro onHCSHHfl 
6una, B OCHOBHOM, 88BepmeH8 HeCKOll:&KO neT H88a,ll. BHlIH noCTpoeHH reo
MeTpH'!8CKHe qopMylIHPOBKH Bcex · f'l=i Teopnli: MaTepnn, cyneprpaBHTa
UHH, TeopHH flHra-MHlilIC8 (BHYTP8HHHfl reoMeTpHfl nocne.ztHeli 6una BCKpH-· 
TB B pa60T8X 8BTOpa, COCT8BHBmHX rliaBy 1 .ztHccepT8UHH). B TO lite Bpe
Mfl ,llllfl H8H60lI68 HHTepeCHHX H ClIOlKHUX TeopHli C pacwnpeHHOtt cynepcHM
M8TpHeli IlO,l!XO,ll C HCilOlII,30B8HH8LI 06U'!HUX cynepnoJiett OK888lICfl H88,ll_8K
B8THHM. B08HHK8lIO MHOro lIHWHHX IlOJieli C BUCOKHMH CilHHaLIHj '!T06H HX 
ycTp8HHTI>, npHXO,l!HlIOCI, H8KlI8,l!UB8TI, CBfl3H HlIH npHBlieKaT:& K8JIH6pOBO'!
HHe HHB8pH8HTHOCTH aereoueTpH'!8CKoro xapaKTepa. Bonee Toro, 6UlIH ,l(O
Ka38HU "110-30 II Teopeuu O H6B03MOlKHOCTH cynepnoneBUX lJIOPMYlIHPOBOK 
.ztnfl PHAB Teopuli, B qacTHOCTH, .ztllfl cynepKann6poBO'!HHX Teopntt c N?:::3 
( 11-=3 - 6ap1,ep). '0TCYTCTBHe HBHO HHBapnaHTHOro reoL1eTpH'!8CKOro 
onHCBHHfl CHlII>HO 38TPY.ztHfllIO KBBHTOBU6 BH'!HCll6HHfl, He Il03BOlIHlIO nanu
CBTI>, HanpHMep, naH6onee o611(ee ca1,10,neitcTBHe N=2 MBTepHH Bne 1,1acco
BOli o6ono'!KH (ero B8XHO 3HBT:&, HL18fl B BH'AY B03MO~HU8 ~8HOMeHOlIOraqe
CKHe IlPHlIOlK8HHfl) H T.,ll. Euno HCHO, '!TO ,nnfl nocTp06Hllfl a.zt6KB8THHX 
cynepnoneBux qopuynnpoBoK Teo putt c N > :1. aeo6xo.ztmm PB.ztHKan:&Ho Ho
Bue H.zten. 

AKTYBlII>HOll npo6neuon flBlifleTCfl TaK~e paapa60TK8 HHB8pH8HTHOrO 
llO,l!XO,l!B K T60PHHJ\,,-C,Q CilOHT85!!0 H8PYlll6HIIOil lIOK8lI:&HOit cynepCHLIM6TpHeli 

Ofi'iUiihot'UiiWil JalCTh"Tyr 

fffilftiihli! Hl':C11~lj0lll!Ullil 
6MSJf!-lOTEit .. ,\ --- ... 



B cBeTe Toro npocToro apryueHTa, qTo cynepcHMMeTp.1111 B npnpo].le aaBe].lo
uo HapyweHa (OTCYTCTByeT Bhlp0l!t,7.l8HH8 no uacca.u Y 6080HOB H ~epMHOHOB). 
B TO BpeuH, K8K ].lllH rno6anLHOll cynepC.IUll48TPHH COOTB8TCTBYIOIIIH8 .U8TO].lhl 
6HllH xopowo H8B8CTHhl (B HX OCHOBe 118lKHT reo.ueTpHH 0].lHOPOJ.lHhlX npoCT
paHCTB H cynepnpocTp8HCTB), nepeHOC 8THX ueTO].lOB H8 llOK811I,HhJll cnyqaff, 
T.e. cnyqaff cyneprpaBHT8UHH, OCllOlltHHllCH Te.u, qTo ~YHJ.l8.148HT811I,Hhl8 cy
neprpynnH cyneprpaBHT8~H 6eCKOH81lliOM8PHH. TaKHM o6paao.u, B08HHK118 
H806XO].llrll40CTI, 0606111eHHH CT8H].lapTHOro ll0].lXO].la,HellHH8llHHX peanH88UHll 
aa 6ecKoHeqHonapaueTpHqecKHe rpynnu H cyneprpynnu. TaKoe 0606111eaHe, 
KpoMe Beere npoqero, ].lOnlltHo 6uTL cornacoBaao c BHyTpeHHHMH cynepnone
BHMH reOM8TPHHMH COOTB8TCTBYIOIIIHX T80pHii. 

Ilowiuo npHM8H8HHll B qeTupex14epHOU npOCTp8HCTB8 MHHKOBCKOro. cy
nepcmw:eTpHH Hl488T HHT8p8CHH8 npHlIOll!eHHll B npOCTp8HCTB8 ABYX .1rnuepe_
HHll, Ha ee OCHOBe 6HllH IlOCTp08Hhl HOBH8 H8TPHBH811LHH8 HHTerp.11:pyeuue 
CHCT8Mhl, BKJI10qaro111He KaK 6080Hhl, T8K H ~epUHOHhl, OTKPhlT HOBhlll Knacc 
KOHeqHhJX J.lBYM8pHHX TeopHii - /11=4 cynepciuueTpHqHue rHnepKanepOBhl 
d-MO].l81IH, HHTepec K 'ABYM8pHOH cynepCHl4148TpHH oco6eHHO BOapoc B CBH-
3H C 6ypm,IM p83BHT.ltel4 TeopHlrl ~epMHOHHHX CTPYH H cynepcTpyH, KOTOpue 
C8UH npe].lCT8Bllf!IOT co6on POJ.l 0606111eHHhlX ].lByuepHHX d -l!O].lenen. Ball!HylO 
pOJII, B CTPYHHHX T80pHHX llI'paIOT ypaBH8HH8 RHyBHllllll Hero cynepCHUl48T
pHqm.ie 0606Ul8HHH, 8 T8Kll!8 d-MO].l8lIH •B8CC-3yMHHOBCKOro THna. IlOSTOMY 
IlOCTP08HH8 HOBHX cyneppacwHp8HHll STHX CHCT8U lrl 8H811H3 RX reoueTp1r1qec
KOl1 CTPYKTYPhl B f!BHO HHB8pH8HTHOU cynepnoneBOM IlO].lX0].18 f!Bllfl8TCH B8CI,
ua 8KTY8lII,HOl1 aa].laqeii. 

Uen1, pa6oTu cocTOHT B nocTpoeHHH 8J.l8RB8THOii cynepnoneBoll reo1&eT
pHqecKol1 ~opuynHpOBKH T80pHl1 !) pacwHp8HHOil f(= 2 H /J= 3 cynepCHUM8T
pHeil Ha OCHOBe npHHUHIJa rpaccuaHOBOll 8H81IHTHqHQCTH, IlOHf!THfl rapUOHH
qecKoro cynepnpocTpaHCTBa .11 o6UlHX ueTOJ.lOB rpynnoBux peanHaaultil: BOA
Hopo].lHHX ripocTpaacTBax. Kpoue Toro, paaBHB810TC11 06111He cynepnoneBue 
148TO].lhl aemrnellHHX peamrnauH.11 B 6eCKOHeqaoMepHHX ~8KTOp-npocTp8HCTB8X 
H npm,18Hf!IOTCH ].lllfl UO].l81ILHO-H8 38BHCHKOro OllHC8HHfl CllOHTBHHO aapyweHHOil 
J/=1 cyneprpaB11Tau11.11 H nocTpoeam1 HOBHX cynepcmrneTpHqHux pacw11pea11l1 

YP8BH8Hlifl RHyBHllllfl H d-MO].l8118ii B8CC-3YMHHOBCKOro THna. 

Hayqaan HOBH3Ha. B ].lHCC8pT8UHH OTKphlTO HOB08 H8Ilp8Bll8HH8 B T80pHH 
cynepCHMU8TpHH - OilHC8Hli8 Teopnn C pacwHpeHHOH cynepCHUU8TpH8H H8 
8].l8KB8THOU reoueTpHqeCKOM fl3hlK8 rapUOHHqeCKHX cynepnpocTp8HCTB. B oc
HOB8 3TOrO OilHC8HHll 118lltliT KOHCTPYKTHBHO HCil01IL30BaHH8ll H].l8fl rpaccua
HOBOil 8H81IHTHqHOCTH, Bil8pBhl8 BB8].l8HHall B KOHT8KCT8 pacwHpeHHHX cynep
CHUUeTp.llii B ].l8HHOil ].lHCC8pTaUHH. BnepBhl8 YCT8HOB118HO' qTQ BCe fl= 2 
cynepcm1ueTp.11qHue Teop.11.11: Teop.1111 /'I= 2 uaTepHH, M=2 Teop.1111 flHra-

2 

i 

} 

.1 

: J 

MHnnca, /11=2 ·cyneprpaBHT8UHll, ].lOilYCK8IOT f!BHO HHB8pH8HTHhle reoMeTpH
qecKH8 ~puynHpOBKH B 8H811HTHqecK0!.4 IlO].lilpOCTp8HCTB8 rap!.IOHHqecKoro 
fl=Z cynepnpocTpaacTBa. IlpoBe].leHo nocne].loBaTen1,Hoe nocTpoeHHe TaKHx 

~opuy11.11poBoK J.lllH JI:= 2 uaTe p.11.11 .11 N=2 Teo pn.11 flara-M11nnca. Hatt'Aena 
~YH].laueHTan1,Ha11 cyneprpynna N=2 cyneprpaBHTa~.11. 

BB8].l8Hhl rap.uoH.11qecK08 H 8H811HTUqecKoe /1:.3 cynepnpOCTP8IICTB8 H 
Ha nx ocHoBe nocTpoeHa nepBaH ~opMynnpoBKa N=3 'i'eopu.11 flHra-Mnnnca 
BH8 M8CCOBOH 06011oqK.11, Te.u C8Mhll4 npeO].l0118Hhl 111\0-30 11 TeopeMhl O HeB03-
UOlKHOCTH TBKOro OllHCaHHH, 

06HapylK8HO p8].lHK81JI,HQ HOB08 llB118Hlrl8 - 6eCKOHeqHQCTI, qncna BCIIOMO
raTenr,aux H(HlIH) K81IH6pOBQqHhlx cTeneaeii CB060].lhl y aHalllr!THqecKlr!X rap
MOHlr!qecKHX cynepnonen. OHO CBH3aHO C nplrlCYTCTBHe.U ].l0Il011Hlr!T81ll,HhlX 6o-
30HHhlX KOOp].lHHaT - rapMOHHK Ha O].lHOPOJ.lHl,IX npocTpaHCTBax rpynn 8BTO
uop~HSUOB cynepCHUMeTpHH. H Han.11q1r1eu 6eCKOHeqHhJX rapuoa.11qeCKHX paano
E8HHH no 3THM nepeueHHhlM. HueHHO STO CBOHCTBO OKa3hlB88TCH p8W8IDIIIHM 
J.l1Ifl cy111ecTBOB8Hlr!H llBHO HHBapnaHTHhlX reoL1eTp1r1qecKnx qiopMy11.11poBoK N=Z 
TeopHii H npeo].loneHHH II M=3 6apr,epa". 

BnepBue onpe].leneHo aa1r16onee 06D1ee ~eilcTBHe /V=Z MaTep.11.11 BHe Mac
coBol:t o6onoql(l,I Ha OCHOB8 8H811HT.1fqecKHX cynepMy1II,THil1I8TOB C 6eCKOHeq
HliM 'q.11c1IOM BCilOMOraTenLHHX noneil. Ilpe].l~OEeH HOB&il 148TO~ HBHOro BhJqHC
neHHH .II KllaCCH~lr!K8UHH r.11nepKanepOBHX ueTpHK lr!CXO].lH 1,13 COOTB8TCTBYIO
lllHX 8H81IHTHqecKHX narpaHlK8BHX IlllOTHOCTe.n. 

PaaBHTa IlOC1I8].lOB8T81!LHaH npoue~ypa KBaHTOBaHHH B rapuoa.11qecKOM 
N=Z cynepnpocTp8HCTBe. BnepBue npoBe].leHu KBBHTOBNB pacqeThl c coxpa
HeHHeM H8 K8JE].l01,1 8T8Il8 f!BHOH cynepCHW48TPHH. ~aHO nepBoe Q~Ul88 ].lOK8-
88T8nLCTBO ynupa~HoneToBoil KOHeimocTH N=4 r.11nepKanepoBux G -iiG-= 
].leneit B cl.= 2 . 

HOBhlM BKlI8].lOM HBlIH8TCll pa3BHThlil B ].llrlCCepTaUlr!H 06111.11.n U8TO].l Hen.11-
H8ltlih1X pe8lIH38UHil 1IOK81II,HhlX cyneprpynn B cynepnpocTp8HCTBe. C ero 
llOHOlllLD Bil8pBhl8 no:ayqeHO 140].l811I,HO-H838BHCHl408 OilHC8HHe cnOHT8HHO H8-
pyweHH&X cynepnoneBux /v=f cyneprpaBHTaunn. 

BnepBhl8 IlOCTpoeHhl H8lIHH8ltlihle pealIH3a~H 68CKOH8l!HOIIapaM8TpHqe
CKHX Koil~pMHofl H cynepKoHwopwmx rpynn B J.lBYX .11auepea.11ax_. B .11x pau
Kax npe].l1IOE8H HOB&l:t reoueTp.11qeCKlr!H M8TO].l KOB8pH8HTHOil pe].lyKUHH H C 
ero Il01,101l1LD H8H].l8Hhl H8H3B8CTHH8 paHee HHTerpHpyeMhle CHCT8Mhl C pacm.11-
peauon cynepcHJ01eTp.11el!: M=Z i.'N=4 cynepcm.1weTp.11qaue ypaBHemrn R.11-
yBumm. Ilocne].lHHH CHCTeMa oKaaanacr, OJ.lHOBpeweHHO umopHqecKH nepB!ill 
npH.llepoM cynepcaJ01eTpH11Horo pacwHpeHHH d-uo~enH Becc-ay1,1HHOBCKoro 
una (ae CHMMeTpHqecKoM npocTpaacTBe .SU(2) x S U(2) /.SU(2.)). 
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IlpaKTJfqecKaH ueHHOCTL. P83BHT&ll B ,ltHCcepTaqHH no;ztx:O.Jt rapMOHHqe
CKoro cynepnpocTpaHCTBa 1111eeT TaKoe Ee ( ecnn He 6on1,mee) aHaqeHHe 
.ltilfi pacm11peHH&X cynepc11u11eTpHll, KaK o6uqm1n ti= i cynepnoneBal · 
no,JtXO.Jt · ,ltllH npOCTOll cynepCHMMeTpHH. OH yllte aKTHBHO npHMeHHeTCH, B 
qacTHOCTH, npH 1i:aytteHHH 4)eHOMeHonor11tteCKHX cne .JtCTBHtt /'l=Z cynepcm,
MeTpHH H npH HCClle,JtOBaHHH cynepCHW48TplitJHliX T80pHll B BliCWHX H3M8p8-
HHHX, nonyq11n HHTepeCHli8_ npHnOE8HHH B TeopHHX cynepqaCTHl.\li H cynep7 
CTpyH&. Ilo-BH,ltHMOMY, ,JtanLHellmae pa3Bl1TH8 aanoxeHHlilX B H8M HOBl:lX H,Jtell 
6y,1teT H,ltTH HM8HHO no Ilj'TH HX pacnpocTpaHBHHH Ha CTPYHHli8 MO,Jt8nH. 
MOEHO OEH,JtaTL, qTo B paMKaX rapMOHHtJBCKHX cynepnpocTpBHCTB y,JtaCTCH 
,JtOCTHqI, pemaDlllBrO nporpecca B IlOHHMaHHH ¢!YH,JtaM8HTanLHOll reOMBTPHH, 
neEalllen B OCHOB8 T80pHH B3aHMO,Jt8llCTBYlll!HX cynepcTpyH. ~pyrHe B03MOE
Hli8 npHMBH8HHH KacaDTCH pacmHpeHHliX cyneprpaBHTal!Hll c N?!:: 2 , r.1te 
IlO,ltXO.Jt rapMOHHqecKoro cynepnpocTpaHCTBa 140E8T 6&TI, 8~8KTHBHO HCnonL-
30B8H .JtllH nocTp08HHH a,1teKB8THliX reoM8TpHqecKHX <pop11ynHpOBOK H nocne
.ltYIDlllBrO 11ayqeHHH p8CXO,ltHMOCT8ll. Ha IlOB8CTK8 'AHR CTOHT auanH3 KBaHTO
BliX 8HOM8llHll H M8X8HH3MOB YHrKoro HapymeHHH B pacmHp8HHlilX cynepKanH-
6pOBOtJHliX TBOPHHX B paMKax paapa6oTaHHOll B .JtHCC8pT8L\Hl1.HBHO cynepCHM-
148TpHqHon npOL\8'AYPli KBBHTOBaHHH. 

IlpaKTHqeCKHX cne,JtCTBHll MOEHO E,JtaTI, HOT ,1tpyrHX peaynLTaTOB .Jtl1C
cepT8J:U1H. Pa3BHTlill B Hell r80K8TpHqeCKHll IlO,JtXO,Jt K CilOHTaHHO HapymeH
HOll N= i cyneprpaBHTal\HH .1tonycKaeT npauoe 060611i8HHe ua pacmHpeHH&e 
cyneprpaBHTaIUtH, 06e11la8T 6&U Il01183HW B TBOPHHX CTPYH H cynepcTpyH. 
HenHH8llH&8 peanH3al\l1H 6eCKOH8tJHOnapaMeTpHqecKHX rpynn B coqeTBHHH C 
148TO.JtO14 KOB8pHaHTHOll PB.JtYKL!HH ,1taIDT anropHTKHqecKHll cnoco6 nonyqeHHfi 
HOBliX HHTerpHpyeMliX .JtBYMBPHliX CHCT8M, B TOM qHcne BliCWHX cyneppacam:
peHHH ypaBH8HHH JlHyBHnilfi H B8CC-3yKHHOBCKHX ct-M0,1t8nel, C noTeHL!H8lII,Hli
MH nplill0E8HHHMH B CTpyHHliX T80PHHX. Hal1{8HHU8 B 'AffCCepTal\HH nocpe,JtCT
BOM 3Toro 11eTo,1ta aHanHTRtteCKHe npe,1tcTaBneHHH 'ABYMBPHliX N=Z H N=-4 
cynepCHMM8TpHll yxe HcnonL30BBnHCI, .ltilH nocTp08HHH HOBliX cynepcHMM8T
PHtJHliX J..=~ d-wo,1tenen. 

,llJlfl 8.Allllim Bbl,7lBRr AKYrCH C JJE~Il!UIB PE8 YJThTATl:l , IlOJIY'IEHHlIB 
B MCCEPTAI.Uili: 

I. BB8,lt8HO nOHHTH8 aHanHTHqHOCTH no rpaCCMBHOBliM nepeM8HHliM. Ilo
Ka38Ha KOHCTPYKTilllHOCTI, npHHL!Hna coxpaH8HHH rpaccKBHOBOll 8H8nHTlflll!O
CTi AlIH H8XOXA8HHH HHBGPH8HTHliX reoweTpHq8CKHX <pop11yn1,1ppBOK T80pHI C 
pacmHp8HHon cynepCHMM8TPH8n. 

2. BB8A8Hli HOBli8 KOHL\8nl\l1H rapMOHHqecsoro cynepnpocTp8HCTB8 H 
rpaccKBHOB&x S'l/(2)- HSU (3)- BHBnHTHtJHOCTen, noaBonHBmHe BnepB&e 
ABTI, 8A8KB8TH08 reoweTpHtJ8CK08 OnHC8HH8 BC8X 1/=2 T8OpHlt H nocTpOHTI, 
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nepBYD ¢!opuynHpOBKY N= 3 TeopHH HHra-MHnnca BH8 11acc0Bolt o6onottKH. 
3. 06Hapyllt8HO npHHL\HilHanLHO HOB08 HB118HH8 - 6eCKOH8qHOCTI, qHcna 

BcnoworaT811LHliX H(HnH) KanH6pOBOqHliX CTeneuen CB060,Jtli y aHanHTHtJ8-
CKHX rapKOHHqecKHX cynepnonen. YcTaHOBll8H8 <l>Yii.Jt8148HT8llLH8H ponL 8TO
ro !p8ll0K8H8 B AOCTHE8HHH .HHBapHaHTHliX cynepnoneBUX <popuynHpOBOK f,/:2 
Teop1,1n H B npeoAoneHHH II N=3 6ap1,epa 11

• 

4. B&HBneHa BHYTPBHHHH reOMBTPHH /'1=2 T80PHH HHra-M11nnca, o6Ha
PYE8HO ee YAHBHTBnI>Hoe cxoACTBO c reo11eTpHelt o6&tJH&X (N=O) KanH6po
BOtJH&X T80pHn. IlOK83aHO, tJTO <l>YHA8K8HT8llI,HliK reoKeTpHqeCKHM o6~8KTOM 
TeopHH HB11H8TCH 8H8lllfTlftJ6CKaH H60rp8HlftJ8HH8H CBH3HOCTI>, KOB8pHaHTH3Y
IDlllaH coxp8HfiDlllYID aHBnHTHtJHOCTI, rapwOHHtJ8CKYID npoHBBOAHYID• 

5. IlocTp06HO H8H6onee 0611i88 C8MOA8llCTBH6 #=2 MaTepHH BH8 wacco
BOll o6onotJKH Ha OCHOB8 8HanHTlftJ6CKOro q! -rHnepKynI>THnneTa. Onpei1e
neHO N=~ npeo6paaoBaH11e AYBnI>HOCTH 11 c ero noKOlllI>ID noKaaaHo, tJTo 
Bee H3BBCTH&e AO c11x nop ABllCTJlHH N=Z 11aTepHH CBOAHTCH K ttBCTH&M 
Knaccau 0611lero 't,+-.1tencTBHH. · 

6. IlP6AllOE8H KOHCTpyKTHBHlill M8TO.Jt BlitJHCll6HHH If KnaCCH<pHKBL\lfH rH
nepKanepOBliX MBTPHK no aHBJlHTHqecKHM narpauxeB&K 'l: -nnoTHOCTHK. 
BB6,lt6HO IlOHHTH8 ranepKanepoBa nOT6HL\Hana • 

7. Hall,JteHa <l>YHABM8HTanLH8H cynepnpocTp8HCTB6HH8H rpynna allHmTeli
HOBCKOll N=~ cyneprpaBHTannH. 

8. ~aHa HHBapHaHTHaH reoueTp11qecKaH ~opMynHpOBKB N=3 Teop11a 
Httra-Mannca B aH8JlHTHtJ6CKOl4 #=3 cynepnpocTpaHCTB6 B T6PMHH8X KOMll
neKCHOll aHanHTHtJ6CKOll CBH3HOCTH, CB060.llHOtt OT CTOpOHHHX orpaHHtJ6HRll. 
ilpeOAOll6H II f/=3 6ap1,ep11 6naro]lapH 6eCKOH8tJHOMY q11cny BCllOMOrBTBnL
HliX nonen. 

9. Pa3BHT8 nocneAOB8T6JlI,H8H cxewa KB8HTOB81!Hll B rapMOHHqecKOM cy
n e pnpOCT paHC TBe. 

IO. BnepB&e ABHO 06U166 ,ltOK838T6lll>CTBO ynI>Tp8qJHOll8TOBOll KOHeqHOCTH 
.1tByKep11&x r11nepKanepoB1u N=~ d -110.ztenen. 

II. BUHBne Ha KOKnneKcHaH BHyTpeHHHH reo11eTp1rn N= i TeopnH HHra
M11nnca. IloKaaatta ee rny60Ka11 0611lHOCTI> c reoueTpaelt N= 1 cyneprpaB11-
TaUifH. 

12, !Je_TO.Jtli ue1rnttenu1,1x peannaau11n pacnpocTpaHeHli Ha 6ecKoHetJHoMep
H&e rpynnu cyneprpaBHTal!Hil B cynepnpOCTp8HCTB6. Ha 3Ton OCHOBB Bnep
B&e nonyqeHO MO,lt8llhHO-H63aBHCHM06 HHBapH8HTH08 on11caHH8 cnoHTaHHO 
HapyU1e1rnux KOH<poputton H MHHn1o1an1,11on anHU1TelluoBcKoll N= 1. cyneprpaB11-
TBUHll. 

13. liCXOAH H3 H8llHH8ilHhlX peannaaJUin cynepKOHqiopMHliX CHMM6TpHll B 
ABYX H3M6p6H.HHX H C ncnonI>30BaHH6M HOBOro K6TO.Jta KOB8pH8HTHOll pe,1tyK
L\HH nocTpoettu HOBUe HHTerp11pyeu1,1e CHCT6Mli C pacm11peHHOll cynepCHMMBT-
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p.11en: N=Z H N=4 cynepcmui4eTpHqHue ypaBH8HHR JlHyBHJIJIR. 06HapyllteHo, 
qTo BTopaR cHcTeua RBJIReTCR TaKxe N=4 . cynepcmnteTp.11saIU1en Becc
syMHHOBCKon d-110.iten.11 Ha npocTpaHcTBa ·S U(2) )( .S U(2) / .S U(2). 

14. B paMKax M6TO]t8 KOBap.11aHTHOll pe,1tyKUHH Hail]teHl:l HBHSBBCTHHB 
paHee aHBnHTHqecKHe npe.itcTaBneHHR ,iu3yuepHux /v=Z H N=4 cynepcmote
TpHn BH6 LlaCCOBOll o6onoqKH. 

Anpo6aµHR AHccepTaµ.11.11 

OCHOBHl:le MaTep.11anu ]tHCCepT8UHH ]tOKll8]tl:lB8JIHCL Ha C6MHH8pax Jla6opa

TOpHH TeopeTHqeoKon WHSHKH 06~6]tHH6HHOro HHCTHTYT8 H,1t6pHl:lX HCOJI6]tOB8-
HHll, OT.itenoB TeopeT.11qecKon w.11sHK.11 ~MAH, MHAH, HTS~, H~Il, X~TH, 
~H qCAH H KapnoBa yHHBepc.11TeTa (Ilpara), ~H CAH (BpaT.11cnaBa), Ha cec
CHRX OH~ AH CCCP, Bceco10sHon KOHWepeHUHH 11 Cynepc.11wweTpHR - 85" (XapL
KOB, 1985), 8 TaKllt6 Ha IIHOrHx M6lK]tYH8pO]tHl:lX KOHW6P8HUHRX .11 CHMnos.11y-
11ax, B TOM 'IHCne KOHW6P6HUHRX no Teop.11.11 noJIR B AnywTe B 1982 r. H 
1984 r., C6WIH8pe no npo6JieMaM Bl:lCOKHX SHepr.11n H KBaHTOBOll Teop.11.11 no
JIR B IlpOTBHHO B 1984 r., C8MHH8pax no TeopeTHKO-rpynnOBl:lM M6TO]t8M B 
WH3HK6 B 8BeHHropo,1te B 1982 r. H B ~puane B 1985 r., C6MHHape no 
KBBHTOBOll rpaBHTaUHH B MOCKB6 B 1984 r., IIIKOJiaX no ''.T60p6THqecKoll WH
SHK6 B BapHe (HPB) B 1982 r • .11 B Kapna'IH (IlHP) ·B 1~85 r., Kottwepettn.11-
Rx no WHSHKe Bl:lCOKHX SHeprHn B Jien~.11re (rnP) B 1984 r • .11 B BePKJIH 
(CIIIA) B 1986 r., pa6oq.11x COB81118HHRX no cynepCHMMeTpHH B TpHeCTe (HTa
JIHR) B 1984 r. H KsM6pH,1tllt6 (AHrJIHR) B 1985 r. 

IlY6JIHK8UHH 

no pesymTaTaM ]tHCC8pT8UHH ony6JIHKOBBHO 25 pa60T. 

06~81,( p860Tl:l 

nHccepT8UHR COCTOHT .113 BB8,1t8HHR, ]t8BRTH rnaB OCHOBHOrO T6KCT8 C 
qeTl:lpLMR npHJIOE8HHRMH H 88KJIDqeHHR. 0Ha CO]t8plltHT 268 CTp8HHU M8WHHO
IlHCHOro T8KCT8, 6 pHCYHKOB H 6H6JIHOrpaw11qeCKHll CnHCOK JIHTepBTypl:l HS 
192' H83B8HHit. 

conEPIAHHE PAEOT~ 

Bo BB8A8HHH ]tBH Kp8TKHA oqepK p83BHTHR cynepcHMM6TpHH, ee ]t0CTH
Z8HHA H TPYJtHOCTeA, 060CHOBBH8 8KTy8JILHOCTL H· BBlltHOCTL npOB6]t8HHOro B 
]tHCC8PT8IU1H HCCJI8]tOB8HHR H o6pHCOB8H Kpyr Jl6Z81llHX Bero OCHOB8 H.iten. 
B qacTHOCTH, cpaBHHBSDTCR paanH'lttl:le no.1txo.zt11 K nocTpoeHHD RBHO HHBap.11-
BHTHl:lX reoMeTpHqecKHX qiopwyJIHpOBOK H H3l!Ollt8H8 TOqKa apeHHR HS 3TY 
npo6newy, npHHHT8R B ]tHCcepT8UHH. Oaa COCTOHT B TOM, qTo BO rJIBBY yr-
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Jl8 ]t0U6H CTaBHTLCR nOHCK 8]t8KB8THOrO cynepnpocTp8HCTB8, B KOTOPOLI 
WYH]t8118HT8JILH8R (cynep)rpynna ]t8HHOll T60pHH HMeeT H8H60Jiee npoCTOe 
reoueTp.11qecKoe npe,1tcT8BJiett.11e KaK rpynna Koop.itHHSTHl:lX n.1160 RHr
MHJIJICOBCKHX npeo6paaOB8HHll C napaMeTpaMH, 38]t8HHfH4H H8 STOLi cynep
npocTp8HCTB8 H CB060]tHl:lllH OT CTOp~HHHX CBRSell. B paL!KaX T8KOro cynep
npOCTp8HCTBa MHHHMaJILHl:le npenoT6HUH8Jil:l T60PHH ]tOJllKHl:l B03HHK8TL 6CT8-
CTB6HHUM o6p830M KBK o6~6KTl:l C RCHULI reOM6TpHq8CKHM CMUCJIOL!. 

B KOHU8 BB6]t6HHR Kp8TKO HSJIOllt6HO CO]t6plK8HH6 padOTl:l. 

B nepBotl rJiaBe npe,1tCT8BJI8H npo_CTellwHll npHM6P H8TpHBOOJILHUX reo11e
TpHll cynepcHMMeTpH'IHl:lX Teop.11n: reoMeTpHR, BHyTpeuHe np.11cy111aa N= i 
T80PHH flHra-MHJIJIC8. YCT8HOBJI6HO ee rnydOK08 po]tCTBO C reoMeTpHen 
N=i cyneprpaBHTBUHH B qiopMynHpOBKe OrHeBenKoro-CoKaqeBa. 

Bo BBO]tHOM § 1 npHB6]t6HU H6KOTOpl:l6 CB6]t6HHR O reOM6TpHqeCKHX WOP
MYJIHpOBKaX N= i cyneprpaB.11Tan.11n a no.itqepKHYTO TO o6cTORTenLcT BO, 
qTo OCHOBHl:lMH o6~8KT811H B HHX RBJIRIOTCR npenoTeHUH8JIU,OTOllt]t6CTBJIR6Ml:l6 
C KOOp]tHH8T8MH onpe,1teneHHl:lX KOMnneKCHUX cynepnpocTp8HCTB. 

B § 2 noK888HO, qTo #=i K8JIH6poBoqttun npenoT6HUH8Jl HLl66T 8H8JIO
rHqHy.D npnpo,1ty. BHyTpeHiien reoMeTp . .11en N=i Teop.11.11 HHra-M.11nnca aBna
e TcR KoMn:11eKCHBfl reoweTpHR BJIOl!CeHHR Be111ecTBe1rnoro N=i cynepnpocT-
paHCTBa /R ,( /', -: (.x•\ 0fl 

1
$A) B p8CWHP6HH06 K~LlnJI6KCH08 

(f~-+M/.2. = (:x,~,0f'=0"", ~.:),c,·=:1, ... M),r.ite ~ .. - :1IOK8JILHU8 KOOp
]tHH8Tl:l Ha rpynne r;;.~, KOMn:11eKc.11w.11Kan.11.11 Kan.116poBoqHon rpynnu G , .11 
M= d.,V\1 (;.. N= i npenoTeHnnan OTOJK,1tecTBnaeTCR c 1m <f:.t_l , 

orpaHHqeHHOtl HS JR-41~ . OH npHHHM86T SHaqeHHR B O]tHOpO]tHOM npoCT-
p8HCTli8 G1/G , qTo npHBOJtHT K .HHTepnpeTan.11.11 N=i TeopHH flHra
M.11nnca KBK 06061lleHHon HenHHellHon d -Mo.itenH. 

B § 3 onpe,1teJI8Hii COOTB6TCTBYIOlllH8 WDPMl:l KapTaHa H npHM8H8HU K no
CTp08HHll reoM8TpHqecK.HX B8JIHq.HH #= i Teop.11.11. IlOK838HO, qTQ BCIO Teo
PHD MOEHO anropHTMHqeCKH nOCTPO.HTL, 3H8R 11.HW~ ST.Ii WDPMl:l .11 Hanaraff Ha 
HHX npoCTl:l8 anre6pa11qeCKH8 CBRSH. 

B § 4 o6cyll,l{a8TCR, qew noyq.11TeJILH8 reoMeTpnqecK8ff wopuynHpOBH8 
N;:i TeopHH HHra-MH:11nca B nnaHe 0606111eH.11n Ha Iv> i . 

Bo BTOpon rnaBe BB8]t8HO B8ZH08 noHRT.118 rpacCM8HOBOU 8H81IHTH'IHOCT.H. 
CyTL ee B TOM, qTO B PH.1t8 CJiyqaeB HS cynepnoJIR, 38]t8HHl:l8 B B81ll6CTB8H
HUX cynepnpocTp8HCTB8X, MOEHO H8Kna,1t1:1B8TL KOB8pH8HTHl:l8 ycnoB.HR no 
rpaCCMBHOBUM nepell8HHHM THil8 yCJIOB.Htl KOWH-P.Hll8H8, CB0,1tRlllH8 8TH cynep
nonf! K WYHKUHRM HB KOMllJI8KCHl:lX cynepnpOCTp8HCTB8X M6H£wen rp8CCll8HO
BOfl p88M8PHOCTH. Ilno.itOTBOpHOCTL 8TOll KDHnenn.11.11 onpe]t611R6TCR TeM, qTo 
BC8 HSB8CTHU8 reoweTpHqecKHe wopwynHpOBK.11 cynepCHMM8Tp.Hlllll:lX TeopHll, 
B TOM 'IHCR8 nOCTp08HH!i8 B ]tHCcepTaUH.H, MoryT 61:lTL nonyqeHl:l HS Tp860-
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BaHl1fl coxpaHeHl1fl ilO'AXO'AflmHx aHan11T11qaocTett np11 BKn10qea11H B8aHMO'A6HCT
BHfl. BnepBble aa KOHCTPYKTHBHYID pon1, rpaccuaaoBoli aHanHTHqHOCTI! B KOH
TeKcTe pacw11peHHoli Al=R. cynepc11MMeTpHH 6wro o6pameHo BHHM8Hl!e B pa-
6oTax, COCT8BHBWHX M8Tepnan 8T0ll rnaBbl. 

B § I ilO'AqepKHyTa Il0Tpe6HOCTI, B .rpaCCM8HOBOli 8H8nHTl!qHOCTH HOBO
ro T11na np11 nepexo'Ae OT Iv= i K N-;R, cnyqa10. 

B § 2 paCCMOTpeH npocTeliw11n H6TPHBHanbHblfi np11uep rpaCCM8HOBOfi 
/l=Z aHan11T11qnocT11 - 0(2) - aHan11T11qHOCTii. Ona CBfl88Ha c HannqHeM 
B BemecTBeHnou N=Z cynepnpocTpancTBe 'fR.4 18 = (.::t""',6l"'" ,6j,).:(r:1"'1) 
Ko!n!eKcHoro_ aHan11:::!qecK~r~ no'AnpocTpaHCTBa (;4 l4 = _ 
(X.. ' 0d2 f-L 0.,u. l 0«2 r L e.,.,i ) , 88MKHyToro OTHOCHTeniiHO N=J:. cynep
CHMMeTpHH II IlO'Arpynnbl 0(2) o6men N=2 rpynnbl 8BTOMOp!pH8MOB 
.S U(z)A. IloK888Ho, KaK aTa aHan11TnqnocTii no8BonneT pean1180Ban ll=Z 
cynepc11MM6Tp1110 BHe M8CCOBOli 06onoqK11 H8 06blqHOM KOMnneKCHOM /v=i 
cynepnone. 

Hcnonii80BaTii 0(2)-aHan11T11qecKoe cynepnpocTpaHCTBO 'Ann reoueTp11qe
CK11x qiopuym1poBoK #=2 TeopHli, ananor11qnblx qiopMym1poBKaM N=-:i. cny
qan, ne Y'AaBanoc1, 113-3a oTcyTCTBl1fl B neu· nonaon S U(2)A- CHMMeTp~rn, 
npHcymen 60lII,Wl1HCTBY T8Kl1X Teop11n. B § 3 IlP6'AfiPl1HflTa npflMOnHH6llH8lI 
nonNTKa SU (2)- KoBap11aHTH8an11H ycnoBHil 0(2)-aHan11THtn1ocT11. oirn ae
MeAneHno np11BO'AH'l' K 1!8B8CTHblM 'Al!qiqJepean11aniiHblM CBlI8lIM, Bl:l'A6nH10mHM rH
nepuyniiT11l!neT ~ane-COHHyca. XOTH B08Hl!K8IDmaH l!HTepnpeT8UHlI 8THX CBH-
86_tt K8K ycnOBHll 1V-= i KHpaniiHOCTI! H 0(2)-8H8lil!THqHOCTH C8M8 no cede 
H l!HTepeCHa (np11 HeHyneBOM neHTpaniiHOM 88Pll'A6 Y'A86TClI p6WHTI, CBH8.l'l B 
T8PMHH8X 'AByx KHpaniiHblX /v;i cynepnonen BH8 M8CCOBOfi o6onoqKH), OHS 
H8 nouoraeT B IlOl!CK8 reoMeTp11qec1toro 0Ill!C8HHH, IlOCKOniiKY He Il08BOlllI-
6T npe'AcTaBHTii cooTB6TCTBy10m11e /v=Z cynepnonH KaK 06m110 qiyHKUHH aa 
K8KOM-m160 IlO'AilPOCTp8!1CTB8 B fR"t 18 • KpoMe Toro, np.l'l OTCYTCTBH.l'l 
U6HTpaniiHOro 88Pll'A8 8Tl1 CBfl8H CO'A6plKaT ypaBH6HHlI 'ABHlK6Hl1H. 

IlO'AlIIIHHalI s u (2)-KOB8pl18HTl188UHlI 0(2)-8H8lIHTl!qHOCTI! 61ma 'AOCTl!r
H,YTa_ B IlO,ll.XOAe rapMOH11qec1toro cynepnpoCTP8HCTB8. 8TOT IlO'AXO'A paapa6o
T8H B rnaB8X lli-YII, COCT8BnH10m11x OCHOBHY!O qaCTI, 'Al!CcepT8U.l'll!. 

B TpeTiiett rnaBe cqiopuyn11pOB8Hhl OCHOBH!,16 npl!HUl!Ilbl Il0'AXO'A8 II np11Be
'A6Hbl Heo6XO'Al!Mbl6 'A6T8lll! COOTB6TCTBYIDmero cynepnoneBoro qiopManH8M8. 

B § I 'A8HO onpe'AeneH11e rapMoH11qec1mro N=Z cynepnpocTpaHCTBa. 
OHO nonyqaeTClI nyTeM pacw11pe1111n IR.4118 HOBblMl1 6080HHhlMI! KOOP'AHH8Ta-
MI!, 11 'AH8'A8l41! 11 ut. ,l.i;_ cu+,·u;.:::: .1..) , np11HB'AneJKam11MH cqiepe 
S",,...., ~U(2)A/ U(i) 11 npeACTBBnHIDmHMH co6oi1 11aocnnaopHb16 rapuoH11-

KH Ha 8TOM O'AHOPO'AHOM npOCTpa!!CTB6. Hx H83H8q8Hl!6 - CBH88TI, rpynny 
,SU(Z)A, AeficTBy10111y10 Ha KOMnoHeHTHblX nonHx, c rpynnon U(i) , 'A6t1-

CTByromen Ha BH6WHl16 38Pll'A0Bbl6 HH'A6KCbl COOTB6TCTBYIDmnx cyn0pnonen. 
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EnarO'A8PH BB6'A6Hl!l0 'All8'A -fA[ CT8HOBHTClI B03MOJKHOt1 reOM6TpHq6CK8lI 
.SU(2)-KoBap11aHTH8an11n 0(2)- aaan11T11qnocT11. B o6meM rapMOHl!q6CKOM 
/'/=;?. cynepnpocTpaacTBe II-R-4+Zl8 = IR~ 18 (!- .SU(2)A/U(i) Y'A86TCH Bbl
Aen11Tii 8H8lIHTHqecK06 IlO'AllPOCTPBHCTBO 

£lR 4•214 = (.::t l'\1 e+ e -t ut t/7)= ( ~M u) 
A ' o1, o( , '-,1 t. - (J J ' 

~A~= .:):...,_2 ~ e(idr>1eiJu!uJ, e~=utei<, e.t==utej, P~ 
88MKHyToe. OTHOC11Ten1,ao N=Z cynepc111.1U6Tp11H 11 S 1./"(2) ~ - CHMM6TjHII 
( peanH80B8HHOi1 Ha HH'A6KC8X i1J). HM6HHO Ha lI3blK6 cynepnonen pct,_ (3;«) 
8B'ABHHblX Ha tzR-<-+2/4 ( '[. - BHe WHHtt VCi)- 11H'A6KC), 'AOCT11raeTCH HB-• 
HO HHBBpHaHTH06 reOM6TpHq0cK06 on11caHH8 BC6X N=Z TeopHtt. BaxH0fiwHM 
MOM6HTOM flBlllI8TCH cy~eCTB6ijH8ll 38Bl1Cl!MOCTI, 8Tl!X cynepnonett OT rapuo
Hl!q6CKHX Il6P6M6HHblX U!,u:. Ilo Hl1M np01!3BO'AlITCH 6eCKOH6qttble rapMOHl1-
qeCKl!6 paanOJK8HHH, B peaynbT8T8 q0ro B cynepnonHX C Heo6XO'A.l'IMOCTI,l0 
np11cyTCTByeT 6eCKOHeqaoe q.icno KOMilOH6HT.C H8p8CT810m11MH cynep.1'180Cill!
H8MI!. 

B § 2 npl1B6'A6Hbl OCHOBHb16 8lI6M6HTbl cynepnoneBoro qiopwanl18M8 B 
fI-R-4+2/& H L7R~+2M . OnpMeJieHbl 'AllqiqiepeHUHPOBBHHe 11 

11HTerp.l'lpOB8Hl16 HS sz.- $U(zJA/if(:l)_, BB6'A6H!,! BBJKH!,16 'Allll 'ABpHett
wero rapuoHnqecK.ie pacnpe'AeneHHH ~'{.,-f.(f.(1, U~ H -:i / Ct.r,'!/ti.)'1 
(rapMOH.l'lll6CKH6 8HanorH pacnp8'A8JI6Hl!fi cS(.:l:) 11 ¼JJ), 'ABHO COOT- . 
B6TCTBYI0~66 060~6Hl16 11HTerpana Eepe8HH8 (OHO 11M68T 88pfflJt6HHYID M6py 
d-<xAcl1·e+Jt.e+cJ.1,,(_ == d:5t-4JJu. ) .I'! rpaCCM8HOBOtt O -WYHK-

U11H. BaxHoe CBOllCTBO - cymeCTBOB8Hl16 o6o6~6HHOro conpHE6HHll ~ , 
OTHOCl1T8nbHO KOTOporo 881lKHYTO 8HBnHTl!q6cK06 cynepnpOCTp8HCTBO 
jlZ 4+2(4 , H K0Topo0 noa.B01IH6T paccMaTpl!BBTii B6~6C.TB811Hl:l\J aHan11T11-

qecKH8 cynepnona. 

B § 3 0Il.l'IC8Hb1 1 B OCl!OBHOM HB nHH68pl130B8HHOM YPOBH6, 688HCHbl6 
8H8lIHTl!qecK.1'16 cynepno1IH, 11CllOlII,8J6Mb16 np11 IlOCTP08Hl!I! l!HB8Pl18HTHblX qiop
MynHpOBOK N=/?, Teop11n. STo r1mepuyniiTHnne Tbl ;a/=,<, MaTep11H '/.f (~, Z<.) 
.I'! W(JI 2<.) (OHH npe~CTSBnH!OT O'A.l'IH .I'! TOT xe cynepuyniiTHillI6T B qiopMa
nl!8M8X nepBoro H BToporo nopH'AKOB), npenoTeHn1mn 1tan116poBoqHott N= ~ 
T60pl1H vc+2) (~

1 
it) .1'1 KOMilOH6HT!l 8H8nl1THq6CKOrO penepa. ytt-z.)M(a";'21)., 

vc+2) S ($, t<) ,np5'ACT8BJirulll!.1'18 cynepuyniiTHilJI6T afiHWTefiHOBCKO.A N:.J?. cy
neprpaBnBUHH (B 66 nepBolt ipopuynHpOBK6). EeCKOHeqH!l6 11 XBOCTl:l11 cyn6p
.1'180CilHHOB B .aTHX cyn0pnonnx .l'IM6IOT P83Hl:lfi CMblClI. B i+ .1'1 CJ 8TO 
BCilOMOr8T6nI,Hbl6 IlOJIH, ycTp8HlI8Mll6 YP8BH6Hl1HMl1 .lU311X6HHH, H8IlPl!M6p 

])++Q+= 0 7'\t-r= t,+,•~·. -· ~ • e+,.,lh-1,aT 2_ (2) 
/., • . -U IA 'd li,-1.. -""" I.. U 1.7 --::. I'>) • 

i:;,.::t'A 
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B TO lite BpeM.fl B v(+2) H v(+Z)M 7 V{-tc.')S" 8TH KOMilOHeHTbl - K8Hl16pOBQ1IHUe 

CTeneHl1 CB060.llbl, OHl1 ycTp8HHIOTC.fl 38 cqeT Kan116ponoqHl,IX 11HD8pl18HTHOC

Ten, H8np11Mep, OTHOC11TennHO npeo6p830B8Hl1H 
-,If 

S vc+2)-=-]Y+J + i {V++-
1
).]., A== "X"== .AC~,Z-<). (3) 

B l<BnR6ponKe Becca-3yMl1HO OCT8IOTC.fl CT81!,1l8pTHble Kan116ponoqHl,lil 11 rpaDH

T8{\HOHHhlil /il=Z MYnnT11nnem c KOHeqah!M q11cnoM ·nonen. Han.11ena ipyu,11a
MeuTannH8H cyneprpynna allHwTellno:ec«on N=2 cyneprpaB11Tau1111. Ona pea-

. n11syeTCH «a« "TpeyronnHaH" no,11rpynna 06!11eKonapl18HTHOll rpynnu B auami:

T11qec«oM cynepnpOCTp811CTBe ( $f'1
1 
aS: ~); 

8 tt1 = ).M (~M, 'Z-1) l c J°s= ~~(iM, 1,() J J a7= o. (4) 

3,11ecn n.HT8fl K00p,1ll1H8T8 BBe,11eua, 4T06bl on11caTn rpaBHWOTOH, np11cyTCTBy
lO!lll1il B rpaB11TaUHOHHOM N= ;J cynepMynnTHnneTe. 

rna:ea conpOEOiK,1l80TC.fl TpeMH npHHOlK0HH.flMl1, 
B np11nollte1m11 A ,11ana 1111TepnpeT81\l1H cynepnpocTpaHCTB fl-R 4 +2./ 8 

H LtR,•f+214 K8K o,1111opo,11nux npocTpancTB N=R. cyneprpynnu TiyaHKa-
pe. 

B IlPl1HOlK8Hl111 E YK838H8 CB.fl3n CO CT8H,1l8pTIIb1Ml1 WOPMYH8Ml1 rapMOHl1qe

CKOrO anan11sa na rpynne SU (2). 
B np11nollteH11H B nocTpoem,1 rapMOHHqecKoe 11 ana11nT11qecKoe cynepnpo

c Tp8HCTB8 B cnyqae 11enyneBoro ueHTpannuoro sa pn,11a. 

qeTBepTaH rnaBa nocDH!lle na nocTpoeH1110 nocne,110BaTe nnHOll reoueTpnqe
CKoll wopMyn11ponK11 N-=-/2, Teopnn .ffHra-Mwu.cca :e rapMon11qecKOM cynepnpo

CTpa11cTBe. 
B § l cp8DHl1B8IOTCH reoMeTpl111 N= o,ff=i,h'=-~ Teop11ll Hnra-M11nnca. 

OTMeqeHo y,1111BHTennHoe cxo.l!CTBO N=-Z 11 lf=O cnyqaea. 
B § 2 npo,11eMOIICTpl1pOD8HO, qTo reoMeTp11qecKon OCIIOBO.A ;V::~ Teo

p1111 Hlln.fleTcH coxpaHe1111e,SV (2)-anan11T11qecK11x npe,1!CT8Bne1111n N=f;, cy
nepcHMMeTpllH, ~yn,11aMe11Tann11an Kan116ponoq11aH rpynna pean11syeTcH qepos 

napaMeTpbl, 38,1l81JHUe Ha a11an11TnqeCKOM cypepnpOCTJJBIICTBe (I), OCHOBllblM 
reoMeTpHqecKl1M 06'I>OKTOM Teop1111 HBJJHeTCH 8!18JJUTUqec1we cynepnone 

Vl+2
) (J, U) c Tpa11c4>0pMau110HHblM SBKOHOM (3), KoTopoe uMeeT CMucn 

CB.fl3HOCTl1, KOB8Pl18HTU3YIO!llell rapMouuqecKyIO npOU3BO.llHYIO J)+t: 
1s~+ ~ 2J-++ = ])++ + l. v++. cs> 

B § 3 CTPOHTC.fl ,llnq,qiepelll\U8JJnH8H reoMeTp1m N=Z Teop11H Hura
M1rnnca B rapMomi:qecKoM /V= Z cynepnpocT paHcTBe. OcnoBHl,!M o6'I>8KTDM 

8,1l8Cn HBJJ.fl8TCH 11 MOCT 11 -€)(" (i U7i, 1.4')) onepaTop,CBlt3blB810utl1il WYH.1!8MCHT8Hb
H08 A -npe,11cTaBnenue TeopH11, B KOTopou ana11HTH4HOCTn HBnneTcn HBHOll, 

IO 

:) 

if 
l 

::,,;: I 

C rt: -npe,1lCTaBneHUeld, B KOTOPOM napaMeTpbl 1rnnu6pOB04110ll rpynnu He aa
BHC.flT OT rapMOHUK 11 cy111eCTBOB8IIUe KOTOporo 06ycno:ene110 cymecTBOB8HU

eM o6uqHl,IX, He 88Bl1Cfll!IHX OT ur, uI, /V-=R, cynepno11el,i. MocT Bblp8lKBeT
Cfl qepea v(+z_) ypaBHBHUeM 

{1J++ + c: v&1-2))e; 1r = o, <6> 

KOTopoe cne,11yeT Ha ycno:eu.H coxpa11eH.U.fl SU(2)-aHanHTl14IIOCTU B 7: -
npe,1lCT8BneH1111. Bee OCT8HnHbl8 o6'I>eKTU: CilllHOpHUe CBH3HOCTl1 U HanpH
;iceHHOCTH, T8Kllte Bupal!aIOTCH qepea Vt.+2

) • Ilpl1 aToM anT011BT11qecKM nu

nonHHIOTC.fl l13BeCTHUe CB.fl811 N=i TeopHM B BO!lleCTBeHHOM ;1/=f?. ·cynep-

npocT paHC TBe /R 418. , 
B § 4 noKaaaHo, KBK Bupaa11Tn ,11eilcTBMe N:.;?, Teop11n H11ra-M11nnca 

qepe a Vl-t2) • l1onyqa10111~ecH :eupa;i:eHue 11enon11H0Mtia111,110 no Vl+Z) 11 

cy111ecTBeHHO HenoKannHO no rapMOHllltaM: OHO CO,lleplKUT rapMOHU4eCKl1e 

WYHKUl1H rp1rna 1. /( u.t ut )i . B OTJJl'J:que OT ,llel1CTBl1.fl N = 1 Teo pun' 

0110 MOlK8T 6b!TI> aan11C8HO B 88MKIIYTOM BHi'.(8 U He CO,llepmuT cnUHOPllblX 
npOl13BO,llHblX B Bepw1111ax. B TOM )Ke naparpawe o6cyllt,1l88TCH COOTlJGTCTBl'J:8 

C wopMyn11poBKOil Mes11HqecKy H .CTpOHTCH MU!ll1M8nI>IWe CB.fl3l1 C N=R- M8-
Tep11eii.' B qaCTHOCTl'J:, IlOK838HO, qTo ,ll06annenue ,lleiiCTBlrn C<.J -r11nepMyn1,

Tl'J:nneTa B ·npUCOe,1ll'J:HeHHOM npe,llCT8B)JelJUl'J: npuBO,llUT K ,llellCTBU!O /11=4 TeO
pll:M HHra-MMnnca B Tepuuuax anan11THqcc1mx Iv'=;?, cynepnonel,i, 

B § 5 - saKn10ql'J:TB1IoHue aaMeqa11un. 

B nnTon rna:ee o6cym,llaeTcH onMca11Me lif=-Z MaTepirn n a11anuT11qec1wM 

/v=2 cynepnpOCTp8HCTBe. 
B § l H8nOMl'J:118IOTCH HeKOTOpble '1J3KThl 06 /v= j_ MBTepHU, B qaCTHOCTM, 

N= i npe 06paao:ea11ue .1lJ8HI>HOCTU, a T8KlKe )18H KpaT1mn o6aop IlO.llXD.llOB 
K onHca11u10 /V=.Z MaTep1m, MMeBwMxcn J10 noannc11un no,11xo,lla rapM011uqe
CKoro cynepnpocTpancTBa. 

B § 2 IlOK838!10, qTo BCe l'J:3BGCTIIU8 pauee 11pe,1!CT8BJJGlll'J:H Iv-= K, M8-
TepMH BHe uaccoBon o6onoqKM c K011eq1111M qucnoM ncnoMoraTenonux nonell 
( Teaaopm,1e uynI>Tunnem, ocnaonemml1 rMnepMynI>TMnneT, rMnepMynI>TMnneT 
C ,1l8JlolleillllHM oc11aune11HeM , , , ) l1MCIOT ecTCCTBCHHOe OTillC8HUe H8 H3l,IK8 

8118HllTMqecK~X /v=R. cynepnoneii co CBH3fll,!l'J:, OTKIJUTU HOBble IlIJ8,llCT8BJJe
IIHH TBKoro po,lla: :eucwHe ocna6ne111me runepMynuHnneTu. 

B § 3 BliB8~8HO H8l16onee o6~ee ,llellCTBl'J:e 81l8Hl'J:Tl1qecKOll /v'=f: M8Te-
a+ . pun B T8pMUH8X ,-. -•r11nepM~1IbTHnneTa: 

S = j_ (Jzc-4) 1 u ::fC+-<)/'f_-1- f+ 'JJ++t+ 7:tf~ (D+r)"b+ ,A 
.)e.Z}<) ~ liAl A, A, t-A,-·· /YA,···"'ij,(7) 

r,11e Je - KOHCT8HT8 CB.fl3l1, All8Hl'J:Tl'J:qecKaH nHOTHOCTI> ,;t:,(+,4) MOlKCT 

aaBHCeTI> OT nponsBonnHoro qMcna '/,..~ , nI06oh cTeneHii: nx rapMoHMqe-
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CKllX npOll3BO'AHhlX ll M0ll(8T flBHO BKnroqaTb rapMOHHKH. Bhlpall(8HH8 (7) ner
KO o606il!a8TCfl Ha cnyqaii HeHyneBUX U8HTpanbHhlX 3apfl'AOB. 

B § 4 onpe'AeneHo N=Z npeo6pa3oBaHRe 'AyanbHOCTH H c ero noMOilll>D 
llOK83a!iO, 'ITO BC0 ~eiiCTBIDI,, ,nonyqeHH!:l8 B § 2, CBO'AflTCfl K lJ'.aCT
HUM KJiaCCaM o6~ero i+-'A8ttCTBHfl (7). Ilocne'AH88 )10ll(8T noaTOMy pac
CMaTpHBaTbCfl B KalJ'.8CTB8 HaH6onee 06il!ero 'AeiicTBHfl /V=Z MaTepHH BHe 
MaCCOBOii o6ono~H. 

B § 5 Ha OCHOBaHHll H3B8CTHOii TeopeMhl O TOM, qTO nro6oe CaMO'A8ii
CTBH8 N=Z MaTepmi nopOll('AaeT rHnepKanepoBy u -Mo,llenb B ceKTope qiH-
3HqecKHX 6030HOB, npe,llnaraeTCfl HCilOHb30BaTb npe,llCTaBneHHe (7) ,llJIH flB
HOro BhlqHcneHHfl runepKanepOBhlX MeTpHK, 06il!8rO anropHTMa.HaXOll(,ll8HHfl 
KOTOphlX ,llO CHX nop He CYil!8CTBOBano. ]leiiCTBHT8HbHO, ,£ (+4) B (7) -
npOH3BOHbHafl qiyHKUHfl CBOHX apryMeHTOB H 3THM aHanorHqHa KSnepoBy no
TeHunany /v=1. cnyqaa, BBH'AY qero MOJKeT 6un Ha3BaHa 11 rHnepKanepoBh!M 
llOT8HUHanoM11 • 1-iCKJIIDqafl BCilOMOraTeJibH!:l8 llOJIH B npOH3BOHbHOii ;[C+i) 
nocpe'ACTBOM HX ypaBH8HHll ,llBHJK8HHfl (nocne,llHHe CBO,llHTCfl K CHCT8M8 ,llHqJ
qiepeHUl{8/lbHblX ypaBHeHHii Ha cqiepe -Sut2)A/U(i) ) , rapaHTHPOBaHHO no
nyqaeM H8KOTOpyro rHnepKanepoBy MeTpHKY B narpaHJKHaHe qJH3HqecKWC 6030-
HOB. 9TO npHBO,llHT K H,llee KH8CCHqJHKaUHH runepKanepOBhlX M8TPHK no COOT
B8TCTBYIDil!HM llOT8HUHanaM ;J:_(+4). HBHO yKa3aHhl .£(+4) ,llHH Pfl.ll8 H3-
B8CTHUX MeTpHK. B qaCTHOCTH, ,llJIH MeTpHK Tay6-HYT H Eryqu~XaHCOHa OHH 

HMeIDT npOCTOii BH,ll: * 
;£_(+Li)= f-t-rj+Q+ + l.('!!)2('[..-+-)2, 

TN Y . f,, ~ 

:se:iJ= - i_ 1f+uJ7Jff4J-+ (r.)<?eu-.e , f11:fc:i)u~u;- .cs) 
B nocne,llHeM cnyqae 6onee Y.ll06HhlM OKa3h!Ba8TCHlu -npe,llCTaBJI8HHe. 

B npunoJKeHHPI onHcaHa peanH3aUllfl KOHqiop.1rnoii cyneprpynnu SU(2,2/z) 
B rapMOHHqeCKOM cynepnpocTp8HCTB8 • 

mecT8fl rnaBa llOCBHlll8H8 KB8HTOB8HHID TeopHii B rapMOHHqeCKOM 
cynepnpocTpBHCTBe. 

B § I CTPOHTCfl cilYHKUHH rpHH8 ,llHfl rHnepuynbTHnneTOB. B U8HTP8Hb
HOM 6a3HC8 OHll B&rnfl,llHT B8CbM8 npocTo, H8llpHMep: 

.(7{;(:!) Cf}(z)>=- cij_ (DIY:cn;fsf2(~c2,)cui£{;}3' 
(1)+)..:= .{. r-n+o(D+) (Df" 15+«) 7J+ . =,,-1: ])i: (9) 

- - :1.6' \• ~ ol ' 'o( ,« "'I. a(,d(. 

B § 2 npoBO,llPITCH KBaHTOBaHHe N:~ TeopHH HHra-MHnnca: aaKpennH
exca K8HH6pOBKa, OllP8'A8JIHDTCH qiyHKUHH rpHHa, BBOMTCH 8H8nHTHqecKH8 
rocTu ~~ee:sa-IIono:sa.XapaKTepHott qepTott nocTpoeHHoro qiopManHaua HB
naeTCH ero cxo,llcT:ao c N=O qiopuanHaMoM. B qacTHOCTH, OTCYTCTByeT He
o6xO,llHMOCTb B8rOCT8X 'AJIH roCTOB= 

12 

.; 

B § 3 CWoPMYJIHPOBaHu npaBHna ~eiiHMaHa B rapMOHHqecKOM cynepnpocT
paHCTBe. OnHTb OKa3UB88TCH Y.ll06Hee pa60T8Tb B U8HTP8/lbHOM 6aauce. 

B § 4 npHBe,lleHu nepBue npHMepu HBHO N=Z cynepcHMMeTpuq11ux KBaH
TOBhlX pacqeTOB Ha OCHOB8 T8XHHKH rapMO!!HqecKJ,1X cyneprpaqiHKOB. HaH6o
nee BBJKHOe CBOiiCTBO 3TOii TeXHHKK COCTOHT B TOM, qTo KB.aHTOBhle nonpa:a
KH :acer,lla 38IlHChlB8IDTCH 1taK HHTerpanhl c.nonuoil rpaCCM8HOBOii Mepoii 
d80 . OHO H8M8,ll1I8l!HO B8,ll8T K npOCTOMY 0611(8MY ,llOK83aTen&CTBY KOHeqHo
CTH r.1mep1tsnepo:aux /1/= 4 G-Mo;11enett B .11BYMepuo1,1 npocTpaHCTBe MHHKOB
CKoro, 06il!88 ,ll8ilCTBH8 KOTOphlX nonyqaeTCH pe'AYKUH8ii i.+ -,ll8RCTBHH . 
(7). ,ilOK838T81IbCTBO CHe,llyeT CTBH,llapTHOii 1IHHHH T80p8M 06 OTCYTCTBHH 
nepeHOPMHPOBOK H 683Hpy8TCH HB paauepHOCTHUX coo6pall(8HHHX •. 

B § 5 cyMMHPOBaHhl OCHOBHl:l8 qepTl:l T8XHHKH rapMOHHqeCKHX cyneprpa-
1HKOB. IlOMHMO CBOHCTBa BOCCTaHOB1I8HHH IlOnHOil rpaccMaHOBOii Mepu, OCHOB
Hl:lMH oco6eHHOCTHMH HB1IHIOTCH OTCYTCTBMe 'AOil01IHHTe1IbHblX rapMOHHqeCKHX 
p8CXO'AHMOCT8ii, 8 T8Kll(e HcqeaHOB8HH8 H81IOKa/lbHOCT8ii no rapMOHHKBM npH 
hepexo~e Ha MaCCOBYD llOB8PXHOCTb.rapMOHlilJ'.8CKH8. IDITerpaJlll Bl:llJ'.HCJIRIOTCH 
C llOMOilll>D m>OCTblX a.JII'86pa!4'!0CKWC Mamrny~,ll 3aBHCHMOCTb OT r?PMO
HHK OTCYTCTBY6T B KOHeqHUX OTBeTax. 

B ce1.tbMOii rna:ae :anep:aue nocTpoeua WoPMYnHpoBKa N=,3 TeopHH Hura
Munnca BHe uacconoii o6onoqKH. 9TO Y'AaeTCH C'AenaTb B paMK8X auanHTHqe
CKOro N=3 cynepnpocTpaucT:aa, 11 /v=3 6apbep11 npeo'Aone:aaexcn ua-aa 
npHCYTCTBHH 6eCKO!l8qttOro qucna BCilOMOraTe1IbllhlX none~ B COOTB8TCTBylO- " 
11\HX rapMOHHqeCKHX IlOT8l!UH81Iax. 

B § I HallO!.!HHBIDTCH H3B8CTHhle qiaKTU 06 OilHCaHHH,#=3 TeopHH Ha 
MBCCOllOH nollepxHOCTH qepea cnHHOPHb!8 noTeHU1181Il:l B oouqHOM N=3 cy
nepnpoC.Tp8HCTBe lR. .o; 1-12 = (.x~ 6'ot~·, 0,;) I (,':t,~,3), no'AqHH8Hlll:l8 CBH-

3HM. ~ 6 i2 
B § 2 BBO'AHTCH rapMOHHqecKoe N=3 cynepnpocTpaHCTBO 0-R .;- 1 , 

nonyqaeMoe 'A068B1I8HH8M K /R Li /i2 ql8KTOp-npocxpaHCTB8&,;'WA ~ r'AeS~~ 
rpynna BBTouopqi11aMoB N=3 cynepanre6pu. ,ilonomrnTenbHhlM~~h'£f7JHuMH 
Koop'Al{HaTBMH nnnailxcn rapMOHHKH (U !• 1 [,((, I , , tJ,-2 ) H conpffilteH-

,. 1 I. IA. 
Hhle K HHM (t= ,, 21 3) • B J}j<./1-t-6"((2. 1 

I. HM8eTCH 8H81IHTHqe-
CK08 IlO'AfiPOCTPBHCTBO 

11D ~+GI £J = (..:t«'o( 0 ,.-, ·0°,2. B "1 e o,-.? u)= C ~ l{J 
I.Ji\ A, o.!) 'ol. 'rJI, o( I o, , 
eia,t _ Ll U"li ;;j"Qi/ fJ ,· 1 ,C¥1 / (IO) 
~ = Cl.,(i -, J Vc,Y : ril IA.I. 1 

SBMKHyToe OTHOCHT81IbHO N=3 cynepcmu.teTpHH H rpynnu .S U(3)A . 
B § 3 N=3 Teopllfl Hura-Munnca nocn8.Z(oBaTenbHO qiopMyimpyeTCfl B 

aHanHTHqecKoM /v=3 cynepnpocTpaucTBe (IO). IlapaMeTpu WYH'AaMeuTanbHon 
Ka1Ill6pOBOlfHOH rpynnu BBO~HTCH KaK o6~H8 qiyl!KUHH !18 £ZR~.;-&/8 
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npH 3TOM B T60pi!H B08HHK8IOT TpH 8H8lIHTHtl6CKH6 CBll8HOCTH V 21 
O (S, 'Zi), 

V 1•3 ($, Z... \ v1•-fs,4)006pa8HO tzHC:ny ~pMOHlltl6CKHX npOll8:B0,1!HUX, coxpa
HlllOIJIHX /V=3 8H81IHTHtlHOCTb. ,lleitCTBHe np6,1!CT8B1Ill6TCll HHTerpanoM no 
8Ha:nHTHtl8CKOMY cynepnpoCTP8HCTBY, C0,1!6PlltliT T01IbKO TPH1IHH6itH08 caMo
,1!8itCTBll6 li llB1Ill6TCll nepBHM npHMepoM noKa:nbHOro ,1!6ilCTBlill, HM6IOII1ero 
KaK ue:noe CTPYKTypy tzepH-CaitMOHOBCKoro tz:ne!{_a. Cne]tyIOU.H6 118 Hero ypa:a
HeHHH ,1!BHllt8HHll eCTb npoCTO yc:nOBHll HHTerpHpyeMOCTH Ha BHYTP6HH8M npo
CTpaHCTBe_SU(3)A(UCi)')(. U(:i), :aupa:za10II1He g>aKT cyII1eCTBo:aaHHH 
Ha Macco:ao.n o6o:notzK8 He 8aBHClllJIHX OT rapMOHHK #==3 cynepno:nen H o6e
Cll8tlHB8IOIJIH6 Bllll01IH6Hll8 CTaH]tapTHUX CBH86!1 /t,'=3 T80pllll B B61J16CTB6HHOit 
reOM8TpHH. 

B § 4 ,1!6T81IbHO 06cy:z.11aeTCll B88HMOCBH8b KHH6M8THtl6CKllX H ,1!HHaMHtl6-
CKHX KOHCTp8ttHTOB N=3 Teop11n n ,1!oKa8u:aaeTca, tzTO Ha Macco:aon 060-

:notzKe npe,1!1IOllt6HHOe onncaHH6 3TOtt TeopHH 8KBHBa:neHTHO CT8H,1!8PTHOMy. 
B § 5 co]teplltHTCH 061I1ee 06cy:z,1!eH11e nocTpoeuHott qx:>pMyn11poBKH N=3 

T60PHH Il0,1! yr:nou 66 cpaBH6Hllll C T60pHHMH Kany8a-KneilHOBCKOrO THna, 
YK88aH!l H6KOTOplle ,1!8/IbHettwne nepcneKTHBhl, 8 TBKJKe HaMetz8HO ,1!0K888-
T6/IbCTBO KOH6tlHOCTll aTott T60PHH. 

B r:na:aax Yill HIX OilHC8Hll npHM6H6HHll M6T0,1!0B O]{HOpO]tH!lX npocT
paHCTB B cynepnoneBOM IlO]{X0,1!6 ]{/Ill OilHCaHHH T60pHtt co CilOHTaHHO Hapy
W6HHhlMH IIOK81I:E.HllMH cynepCHMM6TpHHMH. 

B BOC:E,MOil r:na:ae M6T0,1!U H61IHHeilHhfx pea:n11aau11n KOH6tlHO-napaueTpHtze
CKHX rpynn nepeHDCHTCH Ha c:nytzait noKa:n:E.HUX cyneprpynn :a cynepnpocT
paHcT:ae, T.e. rpynn cynepno:ne:aux cyneprpa:a11Tau11n. 

B § l CTpOHTCH H61IHH6l1HaH peanH8aUHH cyneprpynm,r Or11e:aeuKoro
COKBtzeBa B <r~t 2 , H Ha 8TOit OCHOB8 no:nytz6HO MO,ll61IbHO-H688BHCHM08 
onHCaHHe cnoHTBHHO-HapyweHHOit KOH4>DpMHOit /{=i cyneprpaBHTBUHH. 

B § 2 B aHanorHtzHOM KOHT6KCT6 P8CCMOTp8H cnytza.n WIHHM81IbHOil ailH
WT8ilHOBCKOit cyneprpaBHT8UHll, rpynna KOTOpo.n BU,ll6/IH6TCH 118 :noKa:n:E.HOit 
cynepKOH4lOpMHOit H8B6CTH!lM yc:nOBH6M H8 6epe8HH68H npeo6paaoBaHHi1. 
Il0,1!tl6pKHYT YHllB8PC81ILH!lit xapaKT6p paaBHT!lX M6TO,llOB H B08MOJIHOCTL HX 
npHM8H8HHH B ]tpyrHx B8pHaHTax ti= i cyneprpaBHT8UHi1, a T;Kllte npH 

/v>i . 
A6BHT8H r:naB8 CO,ll6pXHT IlpH1IOllt6HHll M8T0,1!0B H81IHH8i1HllX p881IH88UHit 

K 68CKOH8tlHO-napaMeTpHtzeCKHM KOH4lOpW10it H cynepKong>opMH!lM CllMM6TpHHM 
B ]{Byx H8M8P6HHHX.-Ilpe]t:nOllt8H HOB!lil M6T0,1! KOB8pH8HTHOit p6,1!YKUHH, yc
T8H8BIIHB81JlllHi1 CBH8L 3THX CliUll6TpHl! C YP.8BH6HH8M JlHYBH1I1IH H ero cynep
pacwHpeHHHMH, a TBKllte noa:ao:nHIOIIIHff a:nropHTW!tzecKH cTpOHTL aTH pacw11pe
HHH B llBHO HHBapHaHTHOM cynepnoneBOM BH,1!6. 

B § I M6TO.ll 06'.I,HCH6H Ha npuuepe KOHqx:>pMHOl! rpynnu H iV= 0 ypa:a
H6HHH JIHyBH1I1IH. OH llB1IH6TCll ,1!HHaW!tz6CKOit paaHOBH.ztHOCTb!O H8B8CTHOro 
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o6parnoro a4>4>eKTa X11rrca H COCTOHT B na:noJKeHHH na COOTB6TCTBYIOillli6 
g>opMu KapTaHa onpe,1!61I6HH!lX KOBapH8HTH!lX c:aaae.n:· aaHy1IHIOTCH BC8 qx:>pMu, 
Kp0M8 Tex, KOTopue np11Ha.11ne:zaT no.11a:nre6pe npe]tCT8BII6HHH nyne:aon Kpll
BH8H!l ,1!1IH ,1!8HHOrO ypaBH8H.l'IH (B c:nytzae ypaBH8HHH JIHyBH1I1IH 3TO a:nre6pa 
s{(2.,-p..) ). 

B § 2 C DOMOIJILIO M6T0,1!a KOB8Pll8~THOi1 P8.1!YKUllH IlOCTpoeHU HOB!le HH
Terp11pyeuue ]{ByMepnue CHCT8Mll C pacwHp8HHOit cynepCHMMeTplleit: /'I=/;, 
H /v=-4 cynepCHMM8TPHtlH!l6 ypa:aHemm JIHyBH1I1IH. OHH no:nytzaIOTCH cpa8y 
B llBHO HHB8pH8HTHOil cynepno:neBoit g>opMe, ,1!1IH HllX B08HHK8IOT npe]tCTa:a:ne
HHH Hyne:aoit KPHBH8Hll H 1IHH6ilHll6 aa,7{8tlll Ha cynepa:nre6pax OS f (:1. /~) 
H .,SU (i I ii 2) • Ha OCHOBH!le cynepnonH B08HHKBIOT yc:nOBHH HenpHBO]{H
MOCTH THna yc:nOBHit rpaCCM8HOBOit 8H81IHTHtlHOCTH. BalltHOit OC068HHOCTbIO 
N=-4 ypaBH8HHH HB1IHBTCH npncyTcT:ane :a ero 6o80HHOM c·eKTope ypaBHeHHil 
d-M0.1!61IH :aecc-8yMHHOBCKoro THna Ha o.11Hopo.11Hou npocTpaHcT:ae rp1nnu 
a:arouopqiuauo:a K0Hqop1moit /11-=4 cynepa:nre6pu$U(2)+- X,S U(Z)_ /SU(2). 
,ll1IH 8_Toro c:nytzaa Bllll.HC8HO HHB8pH8HTH06 ,1!6t1CTBH8 B Tepwmax tpll8Htl6CKHX 
KOMllOH8HT. 

B § 3 06CYlK,1!8IOTCH B08MOJKHOCTH npHM6H6Hl1H nocTpoeHHl,IX MO,ll61I6it H HX 
,1!81I:E.HeilmHX 06061J16HHil B CTPYHHUX H ]tpyrux Teopuax, npe,1!CT8B1IHIOIJIHX npaK
THtl6CKHil HHTepec. 

B 8aK1IIOtl6HHH cyMMHPOB8Hhl OCHOBH!le peay:n:E.T8TU ,llHCC6pT8UHH, yKa88Hhl 
yllte HM61JIIIH6Cll npH:no~eHHH H pa8BHTHH 8THX peay:nbT8TOB, H8M6tl6Hll npo6:ne
Mll ,1!1Ill 6Y.1!YIIIHX HCC:ne.110:aaHHit. 
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