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OHl!Aff XAPAKTEPHCTMKA PAEOT!l 

AKzyaJII,HOCTL rrpo6JieMU. EypHoe p83BHTH8 11.llBff H MeTo,non HCCJie,noBa
HH.11 HBJIHHBftHllX RBJIBHUfl H_HX rrpoHHKHOBBHHB BO BCB pas,neJil,I COBPBMBHHOfl 
qil!3HKH npHBO,nHT K IIOHIIM8HHJO ymrnepC8JII,HOCTll HeJIHHeffHoro no,nxo.I(a. 
Cpe,nn HeJIHHeffmoc JtiI<Mepem.mBJII,HllX ypaBHBIIHff B OT.l:(8JII,HYJO DBTBL MaTe
MBT~eCKOfl qJR3llKH Bll.rt8JIHJI8CL TBOpR.11 HHTerprrpyeMllX ll 6JIH3KHX KHUM 
ypaBHeHHff. CrreIJ,HcpiqecKHe oco6eHHocriL T8KHX CHCTeM HBXO,n.llT CBOB mi:pa
lKBHile, B '!8CTHOCTH, B cymecTBOBaHHH pemeirnff B Bl1.lle COJIHTOHOB HJm yc,nH
HeHHllX BOJIH. 3TH, cymecTBeHHO HBJIUHeilmm o6pasooomur, npHHUHIIHBJII,HO 
OT~8.IICL OT JillHBfiHllX MO,n, H II08TOMY He BKJIB,nllBatal!HBC.11 B TeOpHJO noa
MyllleHni!, HMeIOT CTOJII, lKe ciiflmaMeHT8JII,HOe 3HO'i8Hll8, KBR ll IlOCJie,nHlrn. 
B HHTerpnpyeMHX CllCTeMax aTOT (!8ltT Herrocpe.ncTneHHO CJie,nyeT H3 Toro, 
'!TO BKJI8,nl1 pa3HllX He.mrnefhmx MO.rt B raMHJILTOHll8H IlOJIHOCTLlO pas,neJIRJOT
C.11. B TO lite npeM.11 aTu ypanueHHSI rrpe,ncTaBJimOT co6off ,nocTaTO'lHO xopomee 
rrpH6JilllK8HH8 K peaJibHOtl CHTYBu;rIH, IIPH 1t{BTB p83YMHUX qJR3HtiecKHJC orpa
H~eHHff. 

3KcrrepHMeHT8JII,HOe llCCJie.l:(OBaHHe MBrHHTHllX KPUCTBJIJIOB H opranHtiec
KHX coe,nmtemrn IlOKa3UBaeT, '!TO MHOrHe H3 HHX 06Jia.na10T CJIOHCTOff llJill 

MHOrouerro'!et{Iloff CTPYKTypon. TeopeTl!t{eCKOe OITHCBHUe TBKHX CllCTeM OCHO
Bal!O Ha 0606111eHHofl · cmrnonon Mo,neJIH renseH6epra c BHYTpeHHHMlt cTene
HJIMH CB06o,nu. Ilpn aTOM, B HaH60Jiee Tpy,nHO MO,neJIHpyeMoff HH3KOTeMIIepa
TYPIIOfl o6JiacTH, ,nHHBMH'!BCKOe none,neHHC CHCTeMH onpe,neJISIBTCSI HaJIHt{HeM 
p03Jil!t{HOro TllITB HBJIUHefumx cTpyitTyp. BosMOlKHOCTL 'HBXOli,l(eHHSI, OIIHCBHHSI 
n 1t{eTa aTux cTpyitTyp rrpe,ncTaBJISieT codon BruKHelhuylo rrpo6JieMY n TeopHU 
KOH.l:(eHcHpoBBHHOro COCTOSIHHSI. 

AHBJIOrllt{IlB.11 CHTYB!J,HSI HMBeT MBCTO H B KBaHTOBOil TeOpllH IIOJIJI. Co:a
peMBHHlle e.u;imue TeopUH IIOJIJI B OCHOBe cnoen cymecTBBHHO HeJIHHeflHH H 
06Jia,naIOT ne,nOCTBTO"IHO 6oraTUM Ha6opoM ciiflmaMeHT8JII,HllX IIOJiefl Wl.11 orrn
C8Hll.ll B JIHHeffHoM rrpu6JIIDKBHHH crreKTpa 8.,"I8M8HTapHllX t{BCTHU. IlOSTOMY 
ycne:irn conpeMeHHux Teoprrfl THIIB cyneprpaBHTBnHH orrpe,neJIRJOTCR B sHat{H
TeJILHOfl cTeneHH sarracoM IIpllCYJllHX HM HeJIHHeat!ux MO~ Tuna MOHOIIO~en, 
COJIHTOHOB, HHCT8HTOHOB ll T.~. 

--------~':t ... ~.:i,. ... 
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Ue.Jll, padoru - HcCJie~oooime psma KB83HO,nHOMepmnc MO~e~eil ns Teo
IJliH KOHJ(8HCRpOBaHHOro COCTOmrn.R: Ha Sl3llli8 HeJJlllieilHHX 8BOJIJOD;irOHHIDC 
ypaBHeHHff, a TaKl!te H8KOTOpux TeOpeTHKO-IIMeBUX MO~e~eil Ha rrpe,nMeT cy-
mecTBOB8HRH CII8UR/pH'IecRHX HeJJllliei!lmx CTIJYKTYP• 

Harnaa HOBRaHa padOTH. IlHBe~eH li liCC~e~OBali psm MO~e~eil B TeO
plm RB83HO,nHOM8pHl,IX MarHHTHIDC CRCTeM. IIo.ny,:reH HOBI:d1 THII HeJJlllieihmx 
ypaBHeHHil C HeKOMIIaKTHOff rpyrrrroil Blzy-TpeHHeff CRMM8Tplm. 

IIoKasano, 'ITO omr MOryT 6!1TI, rrpoRHT8rplipoB8HH M8TO~OM o6paTHOff 
s~a'!H paccemIIDI. Hail~eHa CBSI3I, MeJK,ey o6o6meHHm.m yp813HeHRRMR Jia1may
.lIRqnnrna H llipe.rnrnrepa Ha ·cHMMeTpR'!eCROM rrpocTpaHCTBe. 

IIpoana.mi:snpoBaHa ~awma n Hall~eIIH non1-ie pemeHM U(p,q,) ne
Jllllieih!oro ypaDHeHHJI Illpe~repa H rroKasano, 'ITO rrosmn:eHRe rrapaMeTpa 
IIOpsmRa (~H8H'!8CKOro ROHJ(eHCaTa) D TaKOil CHCTeMe CDJI8aHO C 6ecKOHe'!
HOMepHOCTI,X) ymtTapHIDC rrpe~CT8Me1mil nsorpyrrrru. 

Hail~eHH C~TOHOII0~06HI,Ie pemeHIDI RJiaCcH'!eCKHX ypaBHelilill ClC8.llllp
HOro ceKTOpa /V = 4 cyneprpaBRT8Il;llll :ir KOH~p.mo-mrnapHaHTHllX MO~e~eil 
B38RMO~eilcTBYJ(lltlIX CKaJIJlllHOro R CITRHOpHoro nMeil. -

IIpaKTH'!eCKaSl 1;e1rnocTI, pa60TH. Paapa60TaHH!le B ,nirccepT8IJ;lm M8TO~ll 
MOryT 6!:lTI, HCIIOJI1,80BaH!l rrpn aHaJIHae MarHHTHUX CTPYKTYP B qMSHKe KOH
~eHCRpOBaHHOro COCTOmmH. IIo~eHH!le peay.Jll,T8TH lIM8XlT BrumOe npIIBJI~
HOe aHa'!eHHe ~ OIIIIC8HRSI_ Hli8KOT8MIIepaTypHoil ~aMRKH RB88HO,nHOMepH!lX 
KpHCTaJ.!JIWiecIWX H opraHH1Iecrutx: coe~eHHil. Hail~eHHue B ,nirccepTaURR 
lllJTerpHpyeMHe_ypaBHeHHSl C H8KOMII8KTHOI!H30rpyrrrroil ~ CBoero HCCJie~ci
B8HliSI MOryT IIOTpe6oBaTI, 8H8'IUT~Horo pa8BUTRSI MeTO~a o6paTHOff a~a;m. 
M8Y'{8HH!le pemeHRH no~eB!lX ypaBHeHHI! MOlKIIO HCilOJI1,80BaTI, ~ orrncaHruI
aqxpeKTOB CIIOHTaHHoro HapymeHRSI KOH~p.moil CHMMeTpnH, 01.teHKH BllCOrutx:' 
IIOpsutKOB TeOpllll B08MYIIl8Hliil, reHepaURH HOBUX pemeHHfl B RJiaCCH'I8CKOI! 
TeOpHR cyneprpaBHTaURR. 

IIy6~IJ;IDI. no MaTepHMaM ,nirccepTan;mr ony6rnOBaHO 12 pa60T. 
. ~ 

Anpo6aµmr pa60T!l, Peay.Jll,T8Tll, no~eHHHe B ,I(IICCepTaURH, ~o~
DaJmCI, H 06cy,ima.mi:c1, Ha cewmapax Jl'l'ill H JIBTA OIDIM, ~ (KlieB),·na 
MelK,llyHapo,nHOM conemaHHR !IO IIMHHe:llHHM 8BMX>UROIUIHM ypaDHeHRSIM II ~a
MH'ISCilliM CHCT8MaM (XaHRSI,·I'peURSI, 1980 r.), Ha DcecOX>3lIHX COB0lllaHHJIX 
IIO KB8IITOBOI! T80plm COJIHTOHOB (JieHRHr~. 1980, !982 rr.), Ha Bcecox,s
HOff lllKO~e no HeJJlllieilm,1M BOmI8M (rophKHil, 1981 r.), Ha MeJK,eyHapO'AIIOll 
lWH~peHURU "CMHTOH!l-82" (8~6ypr, 1982 r.) H Ha M0llt,eyliapo,nHOM ce
MRHape IIO TeopeTmto-rpyrrrroBHM M8T0~8M B qM3lllt8 (3BeHHrOpo~. 1982 r.). 

06'beM pa60TH~ .IuiccepTaURSI COCTOIIT H8 BBO~eHIDI, '!8THpeX r~813, 
arutJIJJ'!eHRSI n CIIllCKa JIHTepa TypH, .co~ep;lt8lllero 127 ·naHMeHoBaHHfl. KruK.ztaa 
rJia.Ba CHa6JB:eHa 8HHOTaUReil. 06Jlllrlt 06'bCM ,nirccepTaURR II5 CTpaHliJ.t. 
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COJJ,EPJ!r..tillliE PAIDT!:l 

Bo BBe.nemm: odc~eTCSI :ma11e1me BOrrpoCOB, paCCMOTpeHHHX B ,nirc
cepT8IJ;lm, xpaTKo :e:SJiaraeTCSI co~ep!taHHe pa6oru H no.ny,:reHHHe peayJI1,TRTll. 

B rJl8.B8 I HsytreH psm MO'Ae~efl. OimCHBaeM!lX "I.tBeTOBUM" o6o6meHHeM· 
CIIHHoBofl MO'AeJm reflaen6epra: , 

H ==--.!.~z(~·•<Nt5td.,5-:J + R.•-d,t S~.,.,S.tf') s 2,.. ':J • J ':J • J . 
':) d.,jr=L 

(l) 

B §I~ MHOrOKOMllOHeHTHOfl MarHHTHOil uenotJKR C 'ABYMJI H8.60p8Mll I.tBe
TOB!lX OTenenefl CB060~ B Hli3KOTeMllepaTJPHOfl o6~CTH H nenpepHBHOM 
npe~eJie nMY'{eHa pe.IIY}CURJI - MaTplf!IHOe KBaHToooe ne~eihloe ypaBHeHHe 
Illpe,nl{Hrepa (HYIII) o U (r,~) ® U (p,q,) Haorpyrrrroil 

H = Tr Sdx [ y)( v)( - -at.(Y¥)2'] (2) 

[YY0(x), v~J.,(~)J == od.,Ysl"\'h(X->') ) 

r'Ae onepaTop '\j[' =:,. r«/"''V [
0
<"'->, C,l"'bdi.°1-( Ip,-\_). ( p + '\, = n- ) • 

B § 2 paccMOTpeH MHOrOKOMllOHBHTHllll cmmomfl r~TOHliaH C Y'{0TOM 
r.,arnoH-qx>HoHHoro BaaHMo~eflcTBWI: H 5 + H L • IIoKaaaHo. 'ITO zcnQJI1,ao
BaHHe zaBecTHO~ rrpone~u JJa:ei:moBa-4/e~a rro.ny,:reHRSI HeJIHHeihlwc 
ypaBHeHHfl ~ mpe~repoBOKOfl aMIIJIH~ B ,n.,mHHOBOmIOBOM rrpH6JmJ!teHHH 
llpHBO,nl{T K CKCTeMe CBSi88HH!lX HeJmH8fllillX ypaBHeHHfl·~ 8MJJJIHTY'A 
Y.i,(tt.) ( J.,=- i, ... , n- ) :e: KMe6aHRll pemeTKH X (t, t) , o6o6mamtHX 
H8B0CTHH8 yp813H8HRSI 3axapom ~ ~eliI'MllpoBCIDIX H HOHH0-8eyKOB!lX BMH 
B ~aMe. PaocMoTpeHH .nne mITerp:e:pyeMHe pe.n:yianm: 

l. KBasHCTaUROHapHHfl npe~M, KOr~a CKOpoCTI, pacrrpocTpaHeHIDI 
1" <<. 1. rrpH o~aKOBOfl HHTeHCHBHOCTH B8aHMO~eflcTBWI no.npemeTOK npH
BO,nHT K B0KTOpHOMY U(p,q,) HYIII. 

2. "Y~TpapeJIJITlmHCTCKHfl" np8'A8~ ( 11' ~ l), ~ paCIIpoCTpaHBmut 
B O,nHOM HanpaM8HHH llpHBO,nl{T K B8KTOpHOfl MO,nl{qm<alJ,HH CHCTeMH ~ 
Oham: 

11_t+l?:t +lVV\ = o· 
i.'ft+ ½~, -ii 'o/ = 0 > 

(3) 

p pt-<j-

r'Ae(Vo/)=El1V~f1·:;~/'tf.l./~tz.(l,l)'=Xl· B § 3 KSY'{BeToSI pe.n;yKIJ,IDi MHoro
KOMIIOH8HTHofl cmmooofl ueno'IRlt (l): Hs + HL , rrpHBO.ItSilllM noCJie 0606-
meHHoro npeo6pa80BaHHSl UoAAaHa-Bnruepa R "MHOrOIU3BTHOfl" MO'AeJIH Xa6-
68M8 C KY~OHOBCKHM OTT8JIKHB8HH8M 9Jl8KTpoHOB B O,ItHOM H B coce~ 
ya.nax. B ,Iµll!HHOBMHOBOM, KB88HCT,mHOH8pHOM rrpH6Jr:Demm ~ mpe,ItHBre
poBOKHX mmmtTY,tt CIIHHOB BB8px H BHHS "ft= <p"' ± cp-CS" llMY'{8HH YJ)8ll-
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HeHWI u ( i) ~ ) HYill ,nJifl 8HTliqx3ppoMarHlITHOro OCHOBHOro COCTOmntll lI 
U(n,,o) HYill ,nJIII qx3ppoMBr!{HTHOro. 

Y~ezy BJ.llIHHRJi qJOHOHHOro 8HI'8JlMOHlISMa lI He.mm:ei!HOCTlI 06MeHHHX lIH
Terpa.llOB IlOCMIUeH § 4. IIOKa38HO, ~TO IlPlI yqeTe qJOHOHHOro 8Hr8JlMOHlI3M8 

U= UK,'[;(x- -x--a..,)2.+Uill.._,(,· -x--a,)3 (4) 
2, • J+1 J 3 I 4-' XJH J 

J . J 
IlPlI C,I(eJiaHHHX BIDIIe npe,nnOJIOJKeHIDDC B03HlIKaeT ClICTeMa CBJI38HHl:1X 
ypaBHemm EyCCliH8C!Ul ll HYill, 0606II1aD!lM ClICT8MY Maxam,xo:aa 

ttu=~ 11-n + !(1t2. )n +~inn+ t(IVl2.)n (5) 

t 'i't =-A ~1-f Y +ti 'o/- :>.Iv-riv. 
,U.rui Hee Hafl.I(eHI:l lI Ilp08H8Jllt3lipoBalra .I(B8 Tm18 COJIHTOHHHX pemem. 
yqeTe He.mm:eAHocTII o6MeHHoro IIHTerpa.na 

"jjj+5' ~ 'jo - ':11 j xj+~-Xjl +::12, lxj+..--xj\'' 

IlplI 

(6) 

B .I(JIHHHOBOJIHOBOM, KB8SlICTan;IIOH8pHOM IlplI6JllIJltemm llOJIY'leHO He.mm:effHoe 
ypaBHeHIIe C H8Clllll8mteff He.mmei!HOCTbJO: 

i.'Jf; =-Av. -µ 'o/'- C /Y/"V (?} 
t n J i + 1v12.. 

MHoroMepm:lil 8HaJIOr llOCJI0,I(Hero o6Jra.I(aeT 60r8TllM Cll8KTpoM ~aCTllll;8IlO
.I(06HHX pemewtl!. &ro ll03BOJIIIeT H8,ll;0SITbCH Ha B03MOJKHOCTb OIIKCBHlIH sapo
.nwuea HOBOA q83li B ,IUlYJC lI TpeXMepHHX ClICTeMax. 

Bo II r.rurne ycT8H8BJilIB80TCH KBJm6poBo~oe COOTBeTCTBlie MellUJY He;
KOTOpllMH KJiaCCHtJ:eCIWMHHHTerPlipyeMIDAH MO,I(eJIJ'lMH MaI'H8Tmta refl3eH6epra 
H HYill,. Ha KOTOPHX KBJm6pOBO~M rpynna peBJmsyeTCH HeJiltHeaHHM H Jllt
H8AliHM o6pasoM, COOTDeTCTB0HHO. 

B § I CqJOP>fYJ!lipoB8HO HYill, 8CCOJ:J;JmpOB8HH08 C CHMM6TJllrtl0CltllM npo
CTp8HCTBOM, H ero MBTplNHBH peami:s~ Ha qt(N, c): , . 

-i. f'o Vt+ 'o/xx +- 2,1\}'""3= 0 , 
(8) 

r,I(e 'o/° (x) - M0M0HT xacaTeJU,llOro IlpoCTpaHCTBa B TO'Ilte .X • YCT8HOB
JI8H8 rro.m.rrr,TOHOBOCTb (8) a:'mtl!~eHa COOTBeTCTBYJlllaJI .mm:eflHM sa.u;a~a. 

B § 2 HSy,IeHH pB3JllNHll8 THUil KOJIH6poBO"Dll:lX npeo6pasol38Hltl!, CBH
!3aHIWX c ypaBHeHHeM (8): 

I) npeo6pasoBBHHe Hsorpymra: K8lt rJio6am.noe ruum:6:poBo,moe npeo6-
pasoB8lllie , coxpawmnee M8TPIIRY KaC8TeJJl,HOrO IlpoCTp8HCTB8; --, 

2) . npeo6pasomume raJilLJiea XBK JIOltSJII,HOe JtaJm6poBO,moe npeo6pa
soB8Hl!e lIS MaRcm.!aJll,HOit a6eJieBOtl llO.I(rpymru: (U(1))""0(U( 1.))'t:: GL.(11t-+11;,c); 
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3) BaKJiyH.D;-npeo6pasoBaHHe KaK .I(P06Ho-.mm:eanoe npeo6pasoBlllllle B 
He.mmei!Hoa peaJil!sa.uim; 

4)'JIOK8JIDHOe RaJm6poBO~Oe npeo6pa30B8Hll:e, IlPlIBO.nsmtee HYlll ,nJIII 

MeM0HT8 KaC8TeJIJ,HOro IlpoCTp8HCTB8 K ypaDHelllDO JJrumay-.11Hq1mn~ ll:3 
O.I(HOpo.I(Horo npocTpaHCTBB SEG/H. 

Haff.I(eHH criennipH:~ecIUie oco6eHHocrn, OTJllil!8JII!He CJJYli8H KOMnaKTHmc 
lI H8KOMil8KTHliX rpynn G • Tpe60B8HlI0 yHUT8pHOCTlI ,nJifl H0KOMn8KTHOff 
KaJI1I6poBO~o:R rpymru llPlIDO.I(HT R HeTpll:BlI8Jll,HI:lM rpaHH~ YCJIOBHS!M Ha 
IlOT0HnR8Jlli, ~TO HapymaeT raJIHJieeBceyJO lIHB8PlI8HTHOCTb lI IlPlIDO.I(HT K 
noHBJieHlIJO lll0Jllt B Henpep!IBHOM cnexTpe. Ilpon:sBOJI B w6ope H ]I.JIJI ne
KOMllElltTHUX rpynn G 3H8tJKT8JIT,HO pacnmpsreT B03MOJICHHe pe.I(yltUIDI. YcTa
HOBJieH reoMe~ecm CMllCJI Sg (x) K8K MCTJllrtl8CKOro T8H30P8 lICKplIB
JieHHoro IlpoCTp8HCTB8, B K8C8T8JIDHOM IlpoCTp8HCTB8 KaJK.I(Ott TO'llm KOTOpo
ro onpe.I(eJieH '\jr(x). 

B § 3 YCT8HOBJI8HO K8JllI6poBO~oe COOTB8TCTBHe Mexmy 8HH30TpollHI:lM 
ypBBH0HlI8M JTrumay-.lfu:qtJm~ : . 

• [ ] 'A 2L$t= S,Sxx +~[s,rr~J{ss} 
. .. ,J , 

(9) 

ero H30Tp0IDillM B8pHaHTOM: 

!1,,i. St=[S,,SxxJ (IO) 

H HYill. IIOKa38HO, ~TO B SllBHCIDJIOCTH OT 3HaK8 6 rpynna ClIMM8Tplm ,nJIII 

ypaBHelUUt (9) H (IO) B OOIIj8M CJIY'lae pas~a. HaA~eHl:l CJI8.ztYmtR8 COOT-
HomeHR11: 

mrnM; 

a) SE 5V(2), 
6) S 6 SU(1,1), 

6.> 0 COOTBCTCTeyeT 
Ll.< 0 COOTB8TOTeyeT 

U(1,o) HYlll c nP1ITSD1teHHeM; 
U ( 0, i) HYllI C OTT8.'IRHB8-

B) 5 E. s u (2.) ' A< 0 COOTBeTcTeyeT Heap,mTOBa pe~ 
SL (z,c) HYlll; 

. e 
r) SE SU(:z,) , A< 0, Jx S = 0 cooTBeTcTeyeT U(~ i)HYIII. 

B rJiaBe III 11syqamca cnoffcTBa U(p,ci,) HYill. B §§ I,2 IlplIBOMTCH 
ocHomrne pesyJII,TBTll HCCJie~oBBHlIH M8TO.I(OM o6paTHOi1 sa.u;a~ B CJ!Y1Ul8 
Tpmmam,Hl:IX rpaHlI'mllX yCJiomrA. Ha ocHOBe Bll'mCJieHHUX cxo6ox IJyaccoHa 

.I(,,"ISI 8JI8M8HTOB MaTPHnll nepexo,I(a _ · 1~-1-1)(2: -z::: ) X 

{ } 
11., • [ )S ,\ L1- .I pp kl< 

5i<e (.'..I.), sps (f) =(n.HX.~-r> f.:; Sp/:>a ;:sCf/ e - (II) 

· · '(J.-~)(Z -z )x1· (! o ) 
- Spe (1~)S1<s (:J.) e-_i .I ss , et > ~= o-k,I,,_ 

Ilpo8H8JIH3llpOB8Hll ItaHOlilr'leCRBJI CTpyKT'Jpa :e: SaKOHH COXp8H8HWI. IIOJJytie
HO O.D;HOCOJmTOHHOe pememte :a: IlORnS8Ha ·,ero YCTO:INnBOCTb~. 
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.nanee B § 3 llOK838HO, qTo ,ItJlll HeKOMII8ltTHWC rpynn 60Jiee llpll8MJl8-
Mll HeTJ)RBll8JIJ,Hlle rpa.Hll'IHlle YCJIOBWI. Ha~eHO H llp08H8JIR3Hp0B8HO 4 THlla 
cOJIHTOHHHX pewemrfl .ItJlll U(i,i) HYill. KBasmtJiacc~ecxoe KBaHTO.BaHHe 
8THX pemeHHA, paCCMOTpeHHoe B § 4, npm30,ItliT K mITepnpeT~ HX Ha 
JI3Hlte "KaneJII," n "nysupeA" KaK CBJI3BHHHX COCTOSIHKfl ~CTHn H .D;HpOK. 
IlOK83aHa ~H8JI B03MOltHOCTI, TO'lllOrO pemeHHJI U(!.1 i) CHCTeM!l 
KBaHTOBHM MeTO,IJ;OM cneKTpaJII,Horo npeo6pa.soB8HHH, B TOM CMHCJie, ~o 
Hal,n;eHa R -MaTpmr,a H nepecTaHOBO"'IHlie coornomelUIJI .ItJlll MeMeHTOB MaT
PHmi nepexo,n;a. 

B r~aBe IY paCCMOTpeHU HeKOTopue MO,IJ;e~ TeOJJRH llOJI.11 n RX Macc:e:
qecx:e:e pemeHHJI. IlOK83aHO, qTo K HHM TaKllte IIpHMeHHMH HeKOTOpue HS Me
TO.IJ;OB, HS~OllteHHHX BHWe (HHTerpHpyeMM pe,eyxnHR, 6eCROHe~OMepHOCTI, 
yHHTapHHX npe,n;cTa.BJieHHtt H ueTpHBHam,HHe rpaHH"'IHlie yc.nomm, Hsorpynno
Boe npeo6pasoBaHHe H reue~ uoBux pemeu:e:A n T.,n;.). B § I nsyqaeTCJI 
cK8JlJlJ)HHI ceKTop N = 4 pacWHpeHHol cyneprpaBHTauHH. IloxasaHo, qTo 
~arpaHDaH cK8JI.llpHoro H cnHHopHoro nOJieA cf> H B MOllteT 6HT1> npe.n:
cTa.BJieu B mme 11eTupeXMepuoa HMHUeluoft (f -MO.IJ;MH C ueKOMllaRTHOI 
rpynnol 0(2.,1.) r!J SU(1,1).-KpoMe 8KCH8JIJ,HO-CHMMeT~OI pe,rzyianm, 
llpllBO.ItRl!leff K ypaBHemm 3pHCTa, Hal,IJ;eHO, qTO ec~ ua K0~8KCHOe no~e 
8 = eJXp(-Z1<:.q:>)-.2i.Jc.B HMOlltHT1> yCJiomre, 0606U1amtee yc.nomre ax

cHam,Hol Cm.!MeTJ)RH 

¾" (of 11'1'1.E )('av Re E.) = o , (I2) 

r.n:e ~ _r - TeHsOp Xoqyra, TO ypaBH8H.IUI .IJ;BHllt8H.IUI 

(Rec)-atc=-('art.l') <r""~,2.,~,4) 

.RBJUDJTCJl HHTerJ)Rpy8MliMH H BllBO,JVITCJI HS ypaBHemrfl C8MO'A]8JIJ,HOCTH ,ItJlll 

SlJ(2,) no~ea RHra-MM.lrca B R -KMH6poBKe RHra. IloKasauo, 'ITO :e:cn~ 
soBaRHe r~068JIJ,Horo cynepnoBopoTa nosBOJmeT reHePRJlOB8T1> pemeH.IUI .ItJlll 
ocTam,HHX no~ea. 

B § 2 nsyqamca KOH(fx>p.!HO-HHBapHaRTHlle MO,IJ;e~ B38HMO.IJ;elcTBYJ]IIHX 
cK8JIIIpHoro:e: Cl1HHOpHoro no~ea B npocTpaHCTB8 npo:e:s~Hol pasMepHocT:e: 
D: 

:1., = 1.c-a </Jl- 1- <V' + i ¥-1-rt'J r + a, ,v+,,,-A-. t 
2,'.f "' ."_f ~ 'I', 

N =-;1, l =="])~2, • Haft,n;eHH He06XO,n;m.rue yCJIOBWl CY1118CTBOB8H.IUI HHCTaR-
TOHOB. C llOMOlllI,D CTepeorpaql{'leCKOff npoeIW;IOI ypaBHeHHff ,n;mucelUIJI Ha no
BepxROCTI, cqiepu S~+i llOJIY'l8l_lll mICTaHToHHue peweHruI,HHBapHaHTHlle 
OTHOCHT8JJI,HO M8KCHMaJJI,HOI KOMll8KTHOI no,n;rpynnu O (.D + 1.) KOH(fx>p.moff 
rpynnu O (D+i, 1). YJJY'DlleHHuft Teusop 8Hepr:e:H-mmyJJI,ca Ha llOJIY'l8HHOM 
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pememm · nc11esaeT Bmmy O,ItliHaY..OBOro, HO npornoono~mmoro no sHaey ~
,n;a OT q>ep.!ROHOB H 6030HOB. IIOK838HO, qTo .D;8t!OTBH8 Ha Hal.D;eHHHX pewe
HHIIX oxasuBaeTCJJ mme rpamm.u Co60JieB8, HaClmlamteflCJI 'IHCTO CK8JI.llpHU- · 
MH HHOTaHTOH8MR. Ha asUKe qJylOO];lltt fynim llOJij"I8HO. npn6JnDKemie , ,nanqee 
BM8.D; B qiyHIW.ROH8Jll,HHtt HllT8I'~, aHMOr~m! HHOT8HTOHHOMY • 

B saKJmtieH:im KpaTKO nepe'IHO~eHU OCHOBHlle pesyJJI,TaTU, noJij"IeHHHe 
B .n:ncoepTaumr. 

OoHomrae pesyJII,TSTu, noroeHHue B ,BHocepTaump 
I. Hoc.ne,n;oBaH.IJSJ,n KBaSHO,IJ;HOM8p!iHX MO.D;eJiett TeopHH KOH,IJ;8HCHp0B8HHO

ro OOOTOHHHH, OllHCllB88MIIX 06061l18HHOl! MHOrOKOWIOH8HTHOtt ornmooott MO
.D:8;1ll>D reffseH6epra. Hal.D;elill COOTB8TOTBYJlllli8 HeJIHHettHUe ypaBH81IHSi H llX 
mITerJ)RpyeMUe pe.IJYlCI(llif, B HenpepUBHOM npe.n;eJie OllHCUB8Jllll0'.8 HH3KOTei.me
P8TYPHYD .D;HHaMHey CHOT0Mli: 

a) U(p,q,) HYIII B KBa3HOT8UIIOHapHOM npe.D;eJie, Kor,n;a tr << I; 
6) B8KTOpHa.sl MO,ItliqJHK8IJ;H11 OHCTeMH .ff,i:QmMH-OfbtaBU B,"yJ.II,Tpape.JIJITH

BHOTOKOM" npe.D;eJie, KOI'.D;a 1Y rv I npn O,IJ;HOHailpaBIIeHHOM ,1U3Hl!C8HHH • . 
2. Ha~,n;eHa pe,eyKIJ,WI CHOT8Mli, npHBO,JVlllla.sl K.06061l18HHOtt MO.n;em Xa6-

6ama H OIDl:OUB88Ma.sl B KB88HOT8D;HOHapHOM, ~OB~OBOM np:e:6JIImeHHH 
U(t , ~) HY1I1 H u (VI,, o) HYIII .D:M aHTHq>eppoMarHHTHOI'O H qieppoMarimT

HOrO OOHOBHUX OOOTOmmtt, OOOTB8TCTB8HHO. 
3. Hoo~e.D;OB8HO ~e lfx>HOHHOI'O aHrapJOHll3M8 H H~ettHOOTH o6-

M8HHUX HHT8I'~OB Ha HMHUet!HyJJ ,ItliH8wnty OHOTeMU. 
4. YcTaHO.BJieHO ~6pOB0qff08 OOOTB8TCTBH8 M8l!JJY HYill H HSOTpOllHHM 

ypaBH8HH8M JiaH.,n;ay-.lJR~ Ha OHMM0TpH'180KOM npocTpaHCTBe, a TaKll(e 
M8lK,Ity ypa13HemteM JlaH.IJ;ay-.l1nqIIIJ,II]1!. 0 O.IJ;HOOOHOff 8HH30TponHeff O HSOTpon
HHM ypaBH8HH8M H C HYill llJJRTarHB8mt8roca H OTT8JIIWB8llI!l8rOca THIIOB. 

5. HsyqeH HOM HHT8rJ)RpyeMHtt THll HYIII C H8KOMllaKTHOfl HSOrpynnol! 
u (p,o;) H Hafl.D;eHU ero HOBUe COJIHTOHH!ie pemeHHSI. 

6. Ha:tt.D;eHa HHT8rpIIW8MM pe,uyIC[UIJl ypaBHeHnl- OKaJISIJ)HOro oeKTOpa 
N= 4 paoWHpeHHof.t oyneprpaBHTauHH :e: HHCTaRTOHHue pememta B KOHqx>p.!HO
RHBapHaHTHHX MO.IJ;EIJIJ'IX BSW!MO.D;eitoTBYJillHX CRaJISJ.pHOI'O H CllHHOpHOI'O llOJiefl. 
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