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OBIUA51 XAPAKTEPHCTHKA PABOThl 

AKTyaJII.HOC'l'L TeMhl. IlOCJIMHHe l'OJ{bl o3HaMeHooan11cb ueJihlM pllJIOM B3.lf(Beiimmc 

lIOCTlDKeHHii B o6na.cTH TeOpHH H 3KC!IepHMeHTa B lfm3HKl!l KOH.neHCllpOBal!HOro COCTOSIHHSI, B 

'lacTHOCTH B Tex ee o6nacTSIX, KOTOpbte B H3CTOSIIUee BpeMll IIpHHllTO HMeHOBaTb TepMllHOM 

"CHJibHO cxoppem1poaamn.ie cHCTew;i". CpEmx 3THX AQCTH>KeHHfi cne.nyeT oco6o OTMeTllTb 

TaKHe, Ka.K OTKPLITHe KBallTOBOro 34$eICTa Xomia, OTiq>l>ITHe BhlCOKOTeM11epaTypaoii CBepX­

IIpOBQllHMOCTH (BTCil) H a.HTH<llepJlOMarHeTH3Ma B KynpaTax, ril!IOTe3y XoJI.neiina 0 Ka'le­

CTBeHHOM p83JIH"iml CTPYKTYPbl OCHOBHOro COCTOSIHHll OJIHoMepHb!X aanupeppoMarHHTHblX 

UeIIO'leK reii:3eH6epra C D:eJlhlM H IIOnyD;eJihlM CIIHHOM, a TaK:lKe OTKpblTlle H CynteCTBeH­

HblH nporpecc B H3yqeHllH Mar'JllilTHhlX CBOii:CTB BeuteCTB c TaK Ha3blBaeMoii necTHH'IHOB 

cTpy1nypoii:. 06Jiall3.ll Pll.D:OM OOIIUIX oco6emrocTeii, TaKHMH KaK, llHTeHCHBHl>le KBaHTOB&re 

cf>nyKTYa.IUIH, HH3K8JJ fl>H3H'l€CK8.ll pa:wepHOCTb, HanH'llle aHTH$eppoMarHeTll3Ma H np.; 3TH 

llBJieHIDI B nocneixaee BpeMll IIpHBJieKaJOT K ce6e npHCTMl>Hoe BHH~1amm cneuH8JUICTOB KaK B 

o6nacTH sKcnepHMeHTa, TaK H TeOpeTJDroB. B 'laCTHOCTH, B CBl!3II c 3THM nporpeccoM 6yp­

uoe pa3BHTHe IIOJIY'IHml HCCJie.i:t()B8.HIU KBaHTOB1ilX fl>&30BJ>IX nepexo~B II "3K30Tll'!ecKHX" 

KBaHTOBhlX 4>83 B cmmOBblX CllCTeMax, a TaIOKe MarHHTHiolX H Tep~tO,IIHHaMH'lecKHX CBOHCTB . 

cf>pycTpHpoBaHH&IX MarHeTHKOB. 

HacTO.llIItll.ll JU1ccepramar IIOCBllJilt'.Jia HeKOTOpblM BOnpoca.M CTaTHCTH'le<:KOii: MeXaHHKH 

CIIIUIOBblX CHCTeM B ClleTe BhllIIeH3JIOlKeHHb!X !lOCTHEeHHii. B "JaCTBOCTH, l!l3yqeHHIO 38.KOHO­

MepuocTeii II Mexa.HK3MOB Tarmx llBJreHHi KaK, npoMe>xyro'IHl>Ie nnaTO Ba.Maf'HB'!eHHOCTH, 

cPa30Bble nepe:xo.ztbl Ha. pemeTKa.x TJma Bere H iremmeiHu u-MQlle:Jh (uo,uem. Becca-3yMHHO­

Hoanxosa-BxTTe&a) ua MHOroo6pa3HllX c rpammeii. 
IlnaTo Ha.MarHH'leHHOCTH SIBmllOTCll cpaBHHTeJibHO HeD:aBHO OTKpbITLIM HeTpHBHaJU.HblM 

KB8.HTOBHM a«IKl>eKT<lM, I!pHcywu:M HeKOTOphIM CilllHOBblM CHCTeMa~l. CynmocTb 3TOl'O llBJie­

HID[ 38.KJIIO'laeTCJI B TOM, 'ITO MaI's:DT:Hall BOCIIpKHM'IHBOCTb Cl!lCTeMbl -06pamaeTCl1 B uym. 

B npe.nenax HeKOTOporo HHTepaana. BeJIJil'lllHbl BHemaero MarHllTHOro 11ona H E [Hc1 , H02]. 

B pe3ym.TaTe sroro ua xpHBoil mwa.rlDil'leHHOCTJI Ha6mo.UaeTCJ1 ropH30HT3.Jlbllhli y'lacT<>K­

nnaTo Ha.Ma.rlllf'leHHOCTH npx H E [Hc1, H.,.J. 3&a'leJmll aaMarHl!l11eaaocTH, npH KOTOpblX 

MOry-r Ha6mo.uaTbCJI JIJiaTO, llBJlllIOTCll pa!ll!lOBanhHhIMH 'llilCJiaMH B e.umuma.x HaMarHll'leH­

HOCTlt Hachllll;emu:, m/m.ct = 1/2, 1/3, 1/4,3/4, l/811T. Jl. B 1997ro.ny Ommcaaa, Slwmaxa 
H A«l>cPJiex TeOpeTl!l'lecKH o60CROBMR n<>.®(iaoe "KBaHTOBa.HHe", IIOJIY'IBB 3HaMeHHThrii KpH­

Tepmi OSIA .UJlll OJJ.HOMepHDIX J.te!Joqex fei:leu6epra. Cornac&o 3TOMy KpHTepmo, nJiaTo 

HaMarHH'leHHOCTH CyTb CJreJICTBHll CIJellHfl>B'!eciroi!: 3HepreTll'lecrcoii: Wemt B CIJeKTpe Ma.r­

HHTHblX B030YJIC,lleHHii BO BHeIIIHeM MaI'HHTJIOM: none. Ha Jla.IIHhIH MOMeHT TaKHe nnaro 

TeopeTl!l'lecKH npeixcxa3a.IlbI .l1JIJl uenoro pll.lla CJICTeM: S = 1/2, 1, 3/2 nenoqeK feii::re&6epra 

c am.TepaHpOB&HHlaJ.M: BSaHMO.zreii:CTBHeM; nonmcepl!l30BallHblX nenO'leKj CIIHHOBblX JlecTHHit; 

aBTRfl>eppoMa.rHeTJIKa feii:remiepra Ba. Tpeyron&BOR peDieTKe; B MO.lreJIH MHOl'OCIIHHOBblX 06-

MeHOB II !Ip. IlpHMe'l&Tt!Jlbm.tM JIBIDleTCll TOT 4>aKT, 'ITO 3KcnepHMeHT8.JibHHe .llOCTH>Keawr 

s 3TOit o6nacTH CJWlYI<lT 6oK o 6oK c TeOpeTIAecxliDOI nccnen«>BaHRllMH. Muor11e l!l3 npe.u­

cxa:JaHBl>IX .nnaTO 6blml 3KCIIepm.reHTam.Ho o6Hapyxce111>1, .zteMOHCTpllpyg B 6om.WHHCTBe 

CJiyqa.eB azxeKBaTHoe COOTBeTCTBlle cymeC'rByY<>IQllM TeOpeTH'IE!CKJIM IlplmCTaBJieHHllM. 

0.llBS.KO, 6om.WHHCTBO IIO,UXOJlOB K .uamroii upo6neMe ~ecTBeHHO OIIHpaIOTCll Ha Tex­

HHKY 'IHCJieHHLIX "KBaaTOBbIX" BLl'lllCJieHHii:, B no.uaBJilllOWeM OOllbIUHHCTBe CJiyqaeB npaK­

TH'lecKH ocyi:uecTBllMLIX TOJJbKO ua cyneprcOM11bIOTepax. B CBJl'.311 c sTHM cTa.HOBHT:&ell a.KTy~ 
aJibm.tM IIOHCK am.TepHaTHBHblX MeHee TPY~MKBX B no B<>3MO)KHOCTH 8.HamtTB'le<:KHX no.u­

XO,IIOB, 0.llHHM l!l3 KOTOpblX Mory-r CTa.Tb Br.t'IBCJieHlllll:, B.blI[OJIHeHHble B paMKax 113BHI'OBCKHX 

. MQ,UeJieit, KO'ropae, II() xpaii:Heii Mepe rca11ecTBeBBO, BO MHOrBX cnyq:asi:x MOryr' a.nercBaTHO 

nepe.uaTb KapTHftY IIJI&TO HaMaI'HH'leHHOCTH. --· . ·. ' . ""' -.,. ·--, •, t:r,-..... l'l."'";: .. ; ;'<.',. ,;;p_.,,~":· ~ .• : g,,;.,. 
~ . , ·~ -· ·-,. ~:C')>IJ.~~.M·t1.~~·;:' ,_ , .~. 
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Cpeo;H 4>PYCTpBpOB8.lllWX 1'BB.BTOBLIX ClilCTeM ocotioe llBBMaHHe B nocne,nlUle roJILI y11.e­

Jlll:eTCll nneHKaM Tsep.noro 3He, a.ncop6HpoB&BHhlM Ba IIOBepxHOCTH rpaqnITa, .lreMOHCTPH-. 

pyIOUlHM 6oraTOe MHOroo6pa3Jl:e ueo6J:oI'IHhlX MarJml'HYX H TepMQllHHaMH'l'.ecKH:ll: CBOHCTB, 

!KOTOphie Ha .lt&HHOl\4 nane He noHllTl\I IIO.JIHOCTblO. .llaimu CHCTeMa, KaK, BIIpo'l'.eM, H 

.,, TpexMepm.tii" nep.nld 3He, .llBJlllIOTCll YHHKam.Hl>WB npnrepaMH KBaHTOBhIX KpHCTaJJ.JIOB. 

JIIccne11,0BaHJll[ Tsep,noro 3He IIpe,nCTa:aruuoT .BHTepeC KU JllJl[ ot'irn;ero nOHHMamr.9: CBOHCTB 

'41pyCTpBpoBaBllhIX M3rHeTPIKOB, TaK B: JIJill TeCTHpoBalDlll: TeOpe'rH'lecKmt IIpe!l;CKa3aHHH MO­

..aeJIH MHOI'OCIIHHOBOl'O ot'iMeHa. CIIHHOB~ CHCTeMH c lOIOI'01JaCTil'IHhI IIHKJll!l'l'.ecKBMll o6-
.MeHHI:.IMH B3&HMO.lleHCTBJIJIMH COBCeM He11,&BHO DpHOOpeJDl .llOIIO.JIHHTem.uyio a.KTyMbHOCTJ> B 

CBll3H c 3xCIJepm1eHTanbHhlM nQllTBep:iKJreHHeM H8JID'DIJ[ TaIOIX nponeccoB B BTCIT, Taxu:x 

K&K La:iCuo., (La,Ca)1,Cu240.u H np. 

B apceHane BbI'DIC.illlTe.JILlll>IX MeTQllOB craTBcTH'lecmii Mex:allHKll pemeTO'l'.HhIX Mo.zteneil: 

npH6mra:eHHe peKypcHBHl>IX pemeTOK 38HBMaeT oco6oe MecTO. B OCHOBe aroro npH6.JIH)i:e­

BHll .Jle2KHT He ynpounnme BH11,a u/B:1IR HHTeHCllBHOCTB maHMQlleiCTBll.ll M~ OTJleJU ... 

Hl\IMH 3.JieMeHT8MH CBCTeMLI, a cnenmtnAecxoe H3MeJleBBe TOnonoruH CBJl3eit M~ HHMH: 

perynllpH&ll nepB®H'l:eCKall pemeTKa 38MeHlleTCJI ua TaK B831i1BaeMoe ".ixepeBo", KOTOpoe 

CTpOHTCJl nOCpe11,CTBOM pexypclIBBOH npone,eypr.t. IlpeilMylllecTBO rrQllot'iHOrO rro.nxo.na 38-

KJIIO'laeTC.ll B TOM, '!TO ou no3BO.JI1IeT, ucnom.:1yJ1 en~ peKypcHBHYIO cTpyxTypy 

pemeTKH, nocTpOHTL ocoooe 11.11cKpeTHoe oTot'iproxeme, CBll3hIBarornee if>H3H'1'.ecKne aenn­
'IHHhl Ha coce:uux mara'C IIOCTPDeHHJl pemeTKH, 'lTO, B CBOK> O'l'.epeD;L, OTKphIBaeT JiyTb K 

HCIIO.JIL30B811HIO MOlllHOI'O amiapaTa TeOpHJil .IXHBa.Mil'lecKJIX CHCTeM (11.HCKpeTHLIX oTot'ipa­

:llreHHi) B OIIHCa.mm: Tep!ll0.!UIH8MHKJI CHCTeMH. Ilm.nw:o TOl'O, '!TO 3aJl8'DI IIO.llOOHOro po.zta 

HHTepecHLI C&MB no ce6e, npu6JIHJKeHJ1e pex:ypcHBlUolX pemeTOK BO MHOrHX cnyqasx ot'iec­

ne'l'.HB&eT 6onee a.zteKBaTHoe COOTBeTCTmle 3KcnepmieHTan:LHl>IM Jt&HHhIM, '!eM K DpHMepy 

TJ>3.lll!llIBOHHLte Cpe,QHeIIO.'IeBlie MeTQllhI, oco6eHHo lipll y'l'.eTe MHOI'01J8CTH'l'.Hb1X B38l!IMOJteii­

CTBHH. 

B3aRMonpoJ1HKJ10BeH1Ie MeTOJtOB KBaHTOBOi TeopllH DOrul H cTaTIIcl'.H'leCKoi $H3HKH Ba­

'!aJIOCL .u:ocTaTO'l:BO .11aaHo. B nocnemme 20 JieT B&lKBeiimeii: BeXoi Jl&BHOi TeBiteunnu .!!BH­

JIOCI> C03n;aHHe JtBYM6pHoi KOHit>opMHoi KB8JlTOBOii TeopBB DOlDl {IlKKTII)' KOTOP8.ll 38 3TOT 

nepBOJt CTana BaJKJleHmIDf llHI'peIXHeHTOM MBOrBJC ot'iI.tacTeii cpmHKH KOH.lt6HCHpOBrumoro co­

CTOlIBRll, Teop:im: cynepcTpyu l!I CaMOCTO.llTem.m.lM ~ MaTeMaTl!IKlI. c KOHD;eJlllHeH 

<l>epMu-Bo3e 3KBBBaJieHTHOCTll (6o3oHH3anHeii:) B 0.llO:Me:rBLDt Cl!ICTeMax TeCHO CBll3aHa O.rtHa 

H3 BapHaHTOB nKKTII, WZNW-Mo.zrem. (Monem. Becca-3yw1uo-HoBHKOBa-B:aneua), OJl­

HBM H3 npHJJmKeHHi KOTOpoi llBJilleTCII OJlllcaJrae BB3K09BepreTll'lecll:oi .1XHH3MHKH IIpOCTblX 

H CBll38HHh1X ll6IIO'l'.eK reii3eH6epra ( CIDIHOBl\IX .necTliJIU), KOTOpLte, B CBOIO O'l:epe.nb, HM6K>T 

HelIOCpe11,CTBeHHoe oTHomemi:e re BTCII. B JIOCJreJUIDJI ~ &imo IIOK113aHo, 'l'.TO ne.Jlhl:i!: PJl.ll 

npot'ineM B <jlH3mre KOBD.eBCBpOBaHHOTO CocTollBHll, CBJl38BBLIX c HaJil!l'l:BeM IIpHMecei, M02K6T 

6LITL pemeu B paMKax IIKKTII c rpaHHUeii:. B '1'.HCJie aTBX DpOOneM MO)i:HO yK33aTb B3aHMO­

JteHCTBlle 3JieKTpoHOB npOBO!UfMOCTB c JIOKaJIH30B8HBL1MB cpeppOMarHl!ITHhlMH npHMeCJlhIMJil 

aTOMaMII (::i4>4JeKT Komro), JtJill pemeHBll KOTopoii ycneumo npHMeHlleTCll WZNW-o.rteJib c 

rpaJIHIIei. AK'cyRJILHOCTb 3TO:i:i MOJ(eJIB, c .n;pyroii CTOpom.I, o6ycnoaneua TeM, '1'.TO B TeopHH 

cynepcTpyB eto ODHCL!BaeTCII TaK H33hlB8eMlUI D-6paua Ha rpyrrIIOBOM MHOrooopa.:mn. 

IJ;em. H ~aq11 pa60Tbl. llenb!O ,llHCCepTlll{HOHHoii paOoTbl JIBJIJleTCJI: 

• Mccne.noBaHJre MexaHH3MOB B03HBKH0BeHHll B OCHOBBLIX oco6eHHOCTeii: IIJI8TO HallarHH­

'!eHHOCTH B H3JIHroBCKHX CilllHOBLIX CHCTeMax II cpaBBHTeJibBhIH aHaJllf3 Ka'l:eCTB6BHLIX 

H KOJll!'!ecTBeHHl>IX pa3JIJl'IHH :noro l!BJJeHHll, B03BRKa.IOmllX IIPH nepexo.lle OT Mo.nenH 

reii3eH6epra K MO.!leJill lf3HHra. 
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• JIICCJie!lOB8,Hlle nJiaTO 118.Mat'mr<JeBHOCTB B l}la:3oBl\IX IIepexQllOB Wl'I'OJJ;IW11 TeopBB )Ul­

Hll.MH'lecKHX CBCTeM B paMKax npHOmaaiHWI percypcHBHl\IX pemerox. 

• Orm:caHD:e 34>4>eKTOB nony6ecKOHe'IHOi reoMeTPHH B MOJl6Jill Becca-3yMHH9-HOBHKO.Ba-

BuTTeua. · 

Hayqau BOBB3Ha • 

• lJpe11,JiruKeH IIQllXO.ll, OCHOBaHHhlii Ha npmreueHHH B3HHI'OBCJQ1X CDJIHOB ,IIJll[ HCCJle)XOBa­

HHJl Mex&HH3MOB Jill 3aKOHOMepHocreii: nnaTO HaMarBJl'l'.eHllOCTB B OJlBOMepm.ix CHCTe­

Max. 

• MeTOJtaMH -reopHH JtKHaMH'lecKBX cuCTeM JICcnl!J(OBaJla peayn;BpOB&HB&ll N-BeK"rOJ>B&ll 

MOJleJIL c rcyl5H'l'.ecxoi CHMMeTpHei Ha pemi!'rire Beu. Haii.zreHa JJBHllJI $830BHX nepe-

XOJtOB ljleppo-11apa. . 

• IlOCTPQeHa Mo.nen1. H3HHI'a c MHOrotJacTH'l'.llbIMH B3al!IMOneiCTBHllMH Ha pexypcuasoii · 

pemeTKe oco6oro BH.ll&, B xa'l:OCTBe B03MOOJ(HOl'O 11pHl5nlDKeHJIJI Will nJieHOK TBep.lloro 
3He. Ilonyqem.t KpHBL!e BlilfaI'HB'leHHOCTH .ll.Jlll pa3Jill'IBHX 3H8'leHHH napaMeTpOB. 

06Hap~eua pauee ueB3BecTH81I MaI'HHTH311 CTPYKTYP&. CMemamiu uudd-uuud-4>33a. 

• Ilony'l:eH auanor ypaBHemrli Kim:iramxa-3aMoJio.ll'IBXOB8 .lllJll SU(2)-WZNW MO,lleJIK 

B cnyqae IIOJiy6ecrcoHe'l'.HO:ii: reOM6TPHH. Bbl'IHCJieHLI HeKOTOp.He CTpyxTypHLie KOH­

CTaHTbl OIIepaTopHOi anreopl>I MQll6JIJil. 

Hay'IHU u upaxTuqecxu ueBBOCTD. Pe3ym.TaTH, nonyqeHu1i1e B pa6oTe MOryT no­

Cll)'lKHTL 6onee rny60KOMY IIOHHMa.HJUO MeJCaBH3MOB MHOrHX llBJieHlli B CHJibHO CKOppeJIB­

poBaHBLIX CHCTeMax. IlpocTall H.llell npHMemmm H3BHI'OBCJIJIX CIIllHOB .nrur HCCOOJ(OBaHHll 

npo6JieMLI IIJI&TO Hal\faI'BH'l'.eBHOCTH BHOCHT llOJle3HLiii: BKJJa.ll B cymeC'rBYIOrn:Hii: apceHan 

Tpy,!{oi:!MKIDC 'll!ICJieHH.bIX MeTO,llOB H, B OTJIB'!He OT OOJlLIIIHHCTBa 113 BBX, He Tpe6yeT DpBMe­

HeHl!ll MOIUH.bIX B:&I'l'.HCJilllTeJibHLIX Cpe11,CTB (cynepKOMIILIOTepOB). IlonyqeJIH&ll BOBllSI CMe­

WaJIBWI cpa3a TBepitoro 3He MOlKeT 61\ITJ> ot'iuap~a B II<X:.lleztyIOJ.ItBX 3KCnepllIMeHTax. 

0CHOBBJ:.le IIOJIOlKeHlilJI, BhlHOCBMHe ua 311JilBTY 

1. Mo.nenL O.llHOMepHoi H31!1HI'OBcxoi ueno'IKH c ttepeJiylOlUIIMllCJ .peppo-l)>eppo-aHTHljleppo 

CBll3JIMH B 3aBRCHMOCTH OT BeJI!II'l:HHbI OTHOIIIeHHJl KOHCTa.JIT CBll3H o6Jia.naeT ,!CBYMJl pe­
lKHMaMH MarHHTBOro IIOBe!leHWI. IlpH <mJIOM 113 HHX CHCTeMa .neMOHCTpHpyer DJiaTO 

aaMarHH'leHHOCTB np!! m/m,.1 =1/3, KOTOpoe B03HBXaeT ucne)(CTilne ycroii'DIBOCTH 

npocTpaHCTBeHHO MQllyJIHpoBa!IHOH (3111) <l>33hI. 

2. Mo.aenL J.fa.uara c qeT&1pexcrmHOBLIMH 838.BMOJte:iiCTBH.llMB Ha peKypcHBHOi pemeTKe 

oco6oro BB)la HMeeT 6oraTL!ll cneKTP M&rHl!ITHOro nOBeJteBH.11 B 38BHCHMOCTH OT 3Ha­

'l:eHHii napaMeTpoB, .neMOHCTpBpyll RJiaTO Ha.MarBB'l'.eHBOCTB npB m/msat = 0 H/HJ11t1 

m/m •• , = 1/2, CBll38HHhte c y<:ToHlfHBOCTLIO uudd H uuud ~ COOTBeTCTBeHHO H 

npoM~YTO'IHyto l:Memrumyto llJa3y. 

3. Pe.nynHpoBaHHall N-BeKTOPHM MoJtenL c xy6H'Iecxoii CHMMeTpueii Ha pemeTxe BeTe 

ot'immaeT JlBYMll$83a.MH. JI11a11J1 lj>a30BhIXIIepexo.n:oa J = log{N - 1 + J<N - 2)2 + 2N) T, 
o6o6ma10mair H3BecTHLIH pe3ym.TaT JlJlll MOAeJIH 113HHra J = ../3T, llOJiy'leHa c HC­

IlOJIL30BaHHeM llteTO,IXOB "1'.eOplrH J(HH8MH'l'.eCirnX CHCTeM. 
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4. Mo.aero. Becca-3)'Mww-lioBes:oaa-BHTTeHa JlJUI rpynnH SU{2) c rpaauu:eii:. 

Aupo()~g BOJIY'leBlll.IX 1>e3yn&TaTOB. OeuOBRble pe3YJILTaTH ABccepTauuoHHOii: 
pa6oTbI o6cy:amaimc& na ceMllHapax Ka41enpLI TeOpeTl!l'lecxoii ctiB3HKB ErY, xeopeTH'lecKoro 
OTAena EpesaRCKoro <l>H3RHCTHTyTa, JialioparopHB TOOpeTH'Iecs:oii 4'1!13HKB l!IMeHH BoronJ0-
6oaa 06'.belllmeuuoro JiiuCTmyxa SlitepHl>IX HccnenosaHHii:, .lly6Ra; <tiaKyn1>TeTa HHcpopMa­
THKH YHirnepcHTeTCKOl'O KOOeltlKa Ocno, OT,neneHHll l}>H3lilKH KOH.lleHCHpoBaHHOI"O COCTOllBHll 
HCCJie.l!OBaTeJILCKOro u:ewrpa. KOMHCcap.Hara no aTOMHOH 3Hepnm B Cas:ne, <PpaHUHll, a T8KlK.e 
.D;OKJia.l!bIBaJIHCb Ha MelfC.!zyHapoJlH&IX 11 perHOHa.'Il>HLIX KompepeHUmcc: "KoH<tiepeHilHll M<>­
JIOALIX lj!H3HKOB", Epesau 1999; "Chaos and Supercomputers", Nor-Amberd, Armenia 2000; 
"J18.3epHaJI <l!H3HKa-2000", Aurrapas:, Ap~1eH11.11 2000; "IX Interantional conference on Sym­
metry Methods in Physics", Yerevan, Armenia 2001; "BTOpoii KOHcpepemum MOJIO.lILIX <f>H3H­
KOB", EpeaaH 2001; "Integrability in QFT and Quantum Statistics", Tbilisi, Georgia 2002. 

Ily6JIHKaIUm. Ilo TeMe mrecepxamm onyliJIBJ!'.OBa.Hbl 7 pa6oT (5 CTaTeii: H 2 Te3MCa 
MelKJlyRapo.ltHhlX xos:cpepemnlii:), CIIHCOK KOTOPLIX llPHBelleH B KOHUe aBTOp$paxa. 

CTpyrrypa. H o6'&eM pa&>Tw. .llD:ccepTauHJI COCTOBT Jil3 BBenen.11, qenipex rna11, 
3a:KJIIO'IElHWI H CIIBCB:a n:HTBpyeuoi mtTepazyphl, BKJIIO'l8JOW:eM 293 s:aHMeHO~ii. 06'LiiM 
pa6oTbl 115 cTpaHBu;, BKmo'IM 36 PHC)'l!KOB. 

COJIEP)KAHHE PABOTbI 

Bo BBe.lleBBH o60CHOBaHa uzyanbHOCTI> TeMhl, no,npo6Ho Ol!Hc.&i:Bae'l'cll nocTpoeH11e n 
ocs:oBHhie oco6eHHOC'I'H peKyPCBBllhlX pemerox s:a npHMepe .nepeaa Keii.nu: u pemeTur. Be-re, 
npen:cTa.BJieH KpaTI<Hii oOOop COBpeMeHH&IX pe3yJILT&TOB no upo6JieMaM llJiaTO H8.MarHH'leH­
HOCTH, H3JI8ralOTCll CBe!l,elDUI no MO.lleJint c K"f6H'leCKoii CBMMeTpHeii H OUHChlB&lOTCll OCHOBLI 
xoucpopMoii TeOpHll noJill. Tmare cfJoPMYJIRPYeTCll nen1> .nuccepT8.IU!'.OHHOii pa6oT&t, B3Jlara­
erea KpaTxoe ei! conep:lEaJD!e 11 Ofbop .nn:repaTYPl>Z· 

B uepBOl1i: rmme l!l3JiaraJOTCJ1 oOuine coo6plUKeHJlj{ no noBOJJJ' B03MOJB:HOCTB u aa.no6uo­
cTB npHMeHeHBll H3HHl'OJICXllX CDHHOB B 38A&'l&X uccnen:oaas:ull Mex:a.Bl!l3MOB T&B:lilX lIBJleueii 
KaB: nnaTO HaMarHB'leHHOCTIL .llanee s:rn H,11e11 pa3BBBaIOTCll' Ha npBMepe Q!lHOMepuo:ii: ne­
nO'IXH c 'lepenyIOII.lHMHCll <llePJJ<Ml>eppo-aHTe:«lJeppo (FFA) B38.BMOJreii:CTBHllMH. OrpoHTCll' 
Tpac<flep-MaTpnn:a, Haxo.l(ll'l'Cl[ ei! co6cTBeHHLie 3Ha'teBBll H Ha.MarHH'leHHOCTb KaB: llBHall 
$YHKUHJI'. TeMnepaTypLI H mmpllllCeHHOCTH BHems:ero MarHHTHOI"O IIOJill. Ha nonyqeHHhlX 
TalalM 00pa30M KPHBhlX Ha.Wll'HB'leaas:irJI HMeeTCll nnaTO npH m/m,at = 1/3 

B §1.l 113JU»Jres:o BBe.,l1eJDle B J.ta.HBJIO npo6neM&TBKJ H pe3YJI&T&TLI, nonyqem1hte pa.Hee 
Xn.noii AJIJI (FFA) IJ;ellO'UCJ( reibeB6epra. 

B §1.2 BBO.llHTCll (FFA) n:enO'llCa H311HI'a c r8.MHJI&TOHHaHOM 

-fnt = L:;(JF(sat; + t;u;) - JAu;si+1 + h(s; + t; + u,)), (1) 
i . 

CTpol!!TCll COOTBeTCTByioill&ll: Tpa.HC<llep-M&Tj)HD:a H H&XOJlllTCll ee co6cTBeHIW:e 3H&'leHHJI, 
nocpencTBOM B:OTOphlX B~ CB06azmag ss:epru Cl!CTeMhl! 

F = lim (-log~+N) = (2) 
N-+oo 3N{J 

= .-3~ log{ 2coshh+e-1A(e2hcosli.(2Jp +h) + e-2hcosh(2Jp - h) + 

4 

1,0 

0,8 

:;; o.sl JA=6JF 
E .. -E 0,4 

0.2. 

o.o~ --' I T=0.001JF I 
0 2 4 H/J 6 8 10 12 

F 

Pnc. 1: Kpu6aJI HaMa2HU'lelmdcmu a./lll FFA 'ljeno'l7Ctl H3UHea npu JA = 6JF 'UT= 0.00lJp 

H/J 6 
F 

4 I- (saturated state) 

2 

<3> 
oi.:;.....___.~..__,__..,,__..._~~'----_,,~..__, 

0 2 3 4 5 6 

J,/JF 

P11c. 2: <Pa3oaaJI thiaepaMMa FFA 'l!en01'mt H3tiHa npu T = 0 

+ ( (e2h cosh(2Jp + h) - e-2h cosh(2Jp - h)}2 

+ 4{ cosh h + e2<1A+h) cosh{2Jp + h))(cosh h + e2(JA-h) cosh(2Jp - h)}) ) . . 1/2 } . 

§1.3 nocsnn:eH 113yqeumo npon:eccou H&1t:anm11eaamui: B HccmmyeMoit: CHCTeMe. Ha 
OCHOBellOny'IeHHOH B §1.2 CBOOoWIOH ss:eprHH Hax()J.(HTCll <l>YHKU:Ull HaMarHH'!eHHOCTll m (h) 
u cxpoaTCll' ei! rpalj!HKH .nmr p33Jill'IHblX 3H&'Iemrii napaMeTpoB H Te11.mepaxyphl a TalOKe 
UOCpe!lCTBOM T = 0 MRHHMH3llllJIH myqaeTCJI CTj)yxTypa OCHOBHLIX COCTOllHHH B 3llBllCHMO­
CTll OT 3H8'1eHHii aanpllllreHHOCTH BHems:ero MarimTHOl'O IIOJill H :KOHCTaHT B3aHMO.lleHCTBHJI. 
IlpH 3TOM yCTaHOBJieHO, 'ITO IIPH JA < 3JF CllCTeMa BeJJiiT ce6JI 8H8.Jl0rlt'IHO npocToii aHTH­
q>eppOM&l'Hl!THOH n:emNKH, Ii TO BpeMJI Kllll: IIPH JA ~ 3Jp CHCTeMa .ne~mHCTPJ!IPYeT nJiaTO 
HaM&rHlil'leHHOCTH npH m/m.111. = 1/3 (Pnc.l) , o6yCJIOBJieHHOe ycTOH'!HBOCTLIO npocTpaH­
CTBe!JHO Mo,nyn11posaHHOH {3111) ipa3oii. Tas::>Ke B pa3.11ene npe.ncTaBJieHa cpa30BaJI .nua­
rpaMMa OCHOBHhlX COCTOlllDIH (PB:c. 2) 

B §1.4 npoBO.llHTCll olicylK.ll;eHue Ka'leCTBeHHLlX ll KOJilil'lecTBelIHhIX p83JIH'Ilfii ~relK.l!y 

3aKOHOMepHOCTJIMH B03HHEHOBeHHJI nnaro B FFA n:enO'IKe M3HHI'a H COOTBeTCTBYJOWeii n:e­
IIO'IKe I'eii:reH6epra. 
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Bropu rnasa nocs.iuneua H3Y'1eumo M<meJIH ·H3Bura c MHorocnuuoBLIM B3a&Mo.neii­

CTBHe~1 Ha peKypcHBHOii: pewenre oco6oro BB.Ila, OTP3J1Catowei: HeKOTOphle OCOOeHHOCTll 

nneuoi.: TBep.noro 3He. 3a ucxo.zun.xii: raMHnr.TOHHaH 6hin B3llT raMHJI&TOHHaa, onucr.IBa-

10wHii: llJl;'epHhlii CIIHHOBhlii: MarHeTlf3M B rrneHirax TBep®rO 3He B paMKax MOl!eJIH MHOro­

cmrnoaoro o6Meua (MSE-Mo.nem.) c yqeTOM 2-, 3- 11 4-cmmoamc n11KJIHG:ecKHX o6MeHHbilC 

B3aH~1o.neiiCTB11i. Ilpeue6peru uemraronanr.uoii: '£8.CTb!O .naimoro raMRnr.TOHMaua, MLI no­
Jiy'!Hlllt MO)leJlb yfauura, BKJllO'laJOnzyto, IIOMIUIO D&pHLIX, TaK:llre II 'leTbipelCCIIHHOBhle B3a· 

HMOJiellCTBHll: 

r.ne 

-/311. 2::::: {a1 (s;s; + s;sk + SkSt +sis;) +a2s;sk + aa (s;s1 + s;s;sks1) 

+h (s; + s; + s" + si)}, 

0!1 = fJ ( ~ - ~4 - ~2)' a2 = {J (Ja _ J4 _ J2) 
4 2 ' 

£¥3 == _f3J4 
4 ' 

h=p'yhB 
2 ' 

(3) 

(4) 

a J2, Ja 11 J4 cyrr. KOHCTaHThl 2-x, 3-x JI: 4-cnHHOBOI'O OOMeHHOl'O B3aHMO)IeHCTBHll. .Ila­
nee CllCTeMa, ()DHChIB&eMal[ I'aMllJil>TOHHaHO~I {3), JIOMel.Il8.eTCll ua peicypcHBHy!O pemeTKY 

oco6oro s:ima, HaxoJXllTCl! COOTBeTCTByIOmee JillCKpemoe oTotipameHHe, IIOC}Jf'.JICTBOM KOTO­

poro OIIHCbIB&eTCl! TepMOJIHHaMHKa CHCTeMhI. Ilpm.i:e1teHHeM Texmnrn: npOCTLIX HTepamm 

nmr nony'leHHo:ii: TaKHM o6p830M cpYJil!JtIDI HaM&rHH"teHHOCTH CHCTeMbl'. CTpol!TClt rpaqmKH 

H3.Marm11~eHHOCTH CHCTeMhl ,!lJil! pa.3JIH'DWX aa6opoa suaqemrli: o6MeHHJ>JX KOHCTaHT H pa.3-

JIK'mr.tX TeMnepaTYP· IlpH 3TOM BbDIBJilleTCl! 6oraToe MHOroo6pa:JHe M&rHHTHOI'O rroaen;eHHll, 

BKJIIOttaromee pa.:3.JIH'lHhle KOM6HHanim nnaTO HaMarHH'leHHOCTH B 0 H 1/2 H qieppoMar!DIT­

HblX ci.:a'iKOB. Cpe,!lu rprupmmu HaMarHll'teaaHIDI BMeJOTCl! KpHB1>1e c .l03YMll CO'l:neueHHbIMH 

6iupypKaa;HOHHbIMH neTJilIMH, 'ITO JI TepMHHax TeOplm JlHHaMll'lecKHX CHCTeM 06bl'IHO HH­

TeplipeTupyeTCl! .1'aK HaJIH'lUe 4J8.30BOI'O nepexo.na BTOpOro po.aa. 

B §2.1 U3JlaratOTCll OCHOBm.te OCHOBHble HJJ,eH, .Jle>K8JIUle B OCHOBe npH6JIHlKeHBJI pe­
IcypCHBHl>IX pemeTOK H o6cyJKJX8.eTCl! B03MO:lKHOCTb JI llllJiecoo6pa31lOCTb' ero npHMeHeHlil.ll B 

3&,ltattax, CBll3aHHJ.IX c jJ,!J;epHhIM MarHeTH3M0~{ B TBep.llOM 3He. 

B §2.2 BBOJJ;UTCll raMHllbTOHUaH MOJleJIB :Ml{Ol'OCllBJ[OBhIX o6MeHOB (MSE-uo.nenn), KOTO­

phlii, 6y.nyq:e: orpauu'leHHblM nmcnH'lecKI!Mll IIepeCTaHOBICa.MH 2-x, 3-x 11 4-x qacTmx, pac­

CMaTplIBaeTCll B Ka'leCTBe raMHJibTOHBaua, OIIJl:C!>lllalOIUel'O l!,llepHl>li CIIHHOBbIH M&rHeTH3M 

B TBep.ztOM 3He. naJiee B pa3.neJie
0

1Ipl1IBOJIHTCll 01Ieparop1>1 ItBKJIHqecKllX nepecTaHOBOK 2-X, 
3-x H 4-x 'l&CTRU, BhlpalKeHHhle 'l:epe3 U-MaTplfllbI I1aym1. 

B §2.3 OIIHcaHO IIOCTpOeHHe peicypcHBHOH pemeTm OCOOofO BH,lla, l!BJ'll!IOU{efi:Cll no cyTH 

JXepeBOll XyCHMu c ICBaJq>aTHhIMH nnaKeTa.\IH c JlOllOJIHHTem.uoii: nuarouam.Hoii: CBDLJO 

(PHc.3). TaKJKe B pa3,llene .H3llara.IOTCJI HeKorop1>1e JIOBOJJ;l>I oTHOCHTeJILHO s!>l6opa TaKoil 

pemeTKH .llIDI npu6JIWKeHHl! HeICOTOpHX CBOiiCTB CTPJKTYlll>l lllleHOIC TBepJXOI'O 3He. 

llanee, oropac&IBaHUeM He.zt.Hal'OHMbHOH '18.CT.H llCXOJlHOI'O MSE ra.MHJILTOHllaHa BhIBO­

,llBTCl! raMBllbTOHHaH MQlle.JIH Hsuura, KOTOpl>li, IIOMHMO napHHX He<>n;llOpo.am.tX B3aHMO­

JleHCTBHii:, BKJIJO'l&eT T&IOire H 'leTl>lpexcDl!HOBLie 3. 
B §2.4 BBOJUITCll peI<YJ>CHBHal! nponeJtYPB. B&l'DICJieHllll CTaTcyMMbl r8.MHJibTOHUaHa (3) 

118. peurerKe, B306palKeuuoi aa Puc. 3, a BhIBQllllTa peicyppeumoe cOOTHOmeuue, nocpell­

CTB<>M KOToporo OIIHcr.IB8.eTCl! TepMO,ll.HHa.\IHKa CHCTeMlil. B 'laCTHOCTH, IIpHBQIXllTCll BHpa­

JKeHHe MJI cpy&KIIHH HaM&rHB'leHHOCTH. 

B §2.5 o6cylK.naeTCJ1 ::>ICC1Iep:e:MeHTan&H1>1e u TOOpeTIAeCKue ou;eHKu 3Ha'leHHi o6MellHhtX 

KOHCTaHT .llJUI TBep,lloro 3He. Ila.nee, IIOCpeJICTBOM 'reialHKB: IIpOCTLi:x HTepanuii: CTpol!TCl! 
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Puc. 3: Pe'K:gpcuauaJI pewemKa, nocmpoeimaa u3 11:eaiJpamHl>IX 11.4aKemoe c iJono.1mume11b­
mwu CBJI3JIM'IJ. flOKa3Ql!b1 nep6ble 9 000.llO'IK!.I. 

rpa4>mcH uponeccoa HaMarHH'lHBaHUl! IIJill pa3nHttllhlX uaOOpoB 3H&'leuuii: o6MeHHLIX KOH­

CTaRT. IIpu noM Gr.mo nonyqe&o HOOXCHJlaJIHOe MHoroo6pa311e MarHBTROro nose.neu:el!: pa3-

JIH'lHL?e KOM6HHaa;~H lIJl8TO H&MaI'HUtteHHOCTH rrpu m/m.a.t = 0 H 1/2 JI qieppoMarHHTHblX 

cKa'IKOB {Puc. 4 :e: Puc. 5). K 'l:HCny Ha:n6onee llHTepecHhIX 11 Heo:atllllaHHIDC pe3ynr.TaTOB 

CJieJIYeT OTHeCTH nnaTO B 1/2, B03HHK&IOlllee B CilCTeMe IIpH HCKJllO'lemm BCex B3aH:MO.!leli:­

CTBH:ii:, xpoMe napHhlX (Puc. 6), Koropoe o6ycnosneHo cneJUI4JIAecKoi rononor:eei pemeTKH. 

TaIOKe a JlamIOM pa:mene npenCTasneH rpalJlHK Kp:eaoil: HaMaruu'leHHOCTH, co.neplKam:eii: 6:e-

4>YPKaJUIOHHble neTJIH (P:nc. 7), HaJIH'lHe KOTOpbIX B ucnom.:iyeMOM cJiopMaJIH3Me TeOPHH 

,llHHaMH'lecKHX CHCTeM HHTepnpeTHpyeTCl! KaK l}la:30Bhli nepexo,ll BTOJ>Ol'O pona. .llanee npo­
BOJIJITCll aHaJIH3 B03MOlKHhlX ClIJIHOBhIX KOHcp:erypau;ui, COOTBeTCTBYJOillllX pa3JIH'l!lhlM qia-

38.M CHCTeMl>I, cpe.nu KoTOpLIX HMeIOTCl! uudd H uuud rmuqiurypamm a TaKxre cMemaHHal! 

uudd-uuud l}l838. 

B §2.6 o6cyxoxaeTCJI COOTBeTCTBHe uamei TeOpeTl!'lecKOi: MO,!leJill peam.HbIM CHCTeMaM, 

IIpHBQ!lJlTCll aprJMeHThl B Il0l1L3Y TOI'O, 'ITO B Cl!JlbHhIX MaI'HHTHLIX UOIDIX COOTBeTCTBl!e 

JXOBOnr.so xopomee. 

B §2. 7 Dpe,!ICTaBJieBhl 38KJIIO'Dl:TeJibHhle 38.Me"laHHl!. 

TPeT'i..11 rmme nocallllteHa u3yqerm10 l}leppo3.tarHHTHOi penyrmp<maHHoil: N-BeKTOpHo:ii: 

c x:y6u'lecKoil: CHMMeTpHei: MO.lleJIH .aa pemeTKe EeTe. 

B §3.1 u3JlaraIOTCll ocuoBHhle ipaxTLI, CBIDaHHhle c $H3U'leCKHMH 11puno:lKeH:eJ1M11 O(N)­
MO.O.eJm. 

B §3.2 BBOJXHTCll pe.nyuupoBaHHal! N-aeKropiuu Mo.neJib c icy6uqecxoii CHMMeTp11eii: (FCN­
Mo.nenr.) nyTeM .llllCKpeTH31mHH MHOlKeCTBa B03~10lKHhIX 3H8'iemrli: CIDIHOBOii. nepeMeHHOH 

O(N)-MOJJen:e. 3aTe~1 omrcLtBaeTCl! nocTpoemie pewer1ra Bere (Puc. 8), n cTpoHTCll cTaT­

cyMMa FCN·Monen11 ua peweTKe BeTe: 

Z = 2::::: exp{J 2::::: uiu;il" (a;,a;) + h :Lu•o (a;, 1)}. (5) 
(a,o) (iJ} i 

.llan:ee, npHMeHeHHeM CTaHnapTHOi TexHHKH pa60Tbl c peicypcHBHl>IMH peWeTKaMn, aa.xo­

.t{llTCl! peKyppeHTHhle COOTHOIIIeHHll, nocpe.ztCTBO~f KOTOphIX 3llJl&'la nepeBOJIHTClt Ha ll3bIK 
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1.01- T:0.025mK 

_J 
0.5 

; 
• E o.o -E 

-0.5 

-1.0 
_J 

-1.0 -0.5 o.o 0.5 1.0 

h (mK) 

Puc. 4: Kpu6aJI HIU«l2HU'l.etll«1CilU al/JI cucme.1m, onucb16ae.1totl aaMfJ.llbmOHUaHOM 3 Ka 
pe1'1JPCU6HO'il petaemire, U3o6pa:i1CeHHOfl Ha Puc. 9 npu J4 = K = 0.562 mK, J2 = 3 mK, 

J3 = 3.035 mK u T = 0.025 mK. 

1
.
0

• T/J4=0~03 

-• 
0.5 

e· o.o 

e -o.s 

-1.0 

·3 -2 ·1 0 2 3 

h/J4 

Puc. 5: Kpu6WI HaMaal&U'l.eKHOCfflU aAJI cucmeMbl, OBUCbl6aeMO'll ZaMUAbmOHUaHOM 9 Ha 
pe7C1JPcuanoit pewemire, U306pa:NCet11«1fl Ha Puc. 9 a CAy'l.ae, x;oaaa moA1>11:0 J4 OmJIUttHa om 

Hyl/JI; T = O.lJ4 

8 

') 

) 

) 

) 

1
·
0r T/J2:0.11 

0.5 

; 
e· o.o 

e -o.s 

-1.0 

-6 -4 ·2 0 2 4 6 

h/J2 

P11c. 6: Kpu6aJI HaMaaHU"etlHOCfflU al/JI cucmeMbl, onUCb16aeMOU 8aMtLJU>mOHUaHOM 9 Ha 
pex;ypcuauotl pewemx;e, U306pa:HCe1moii Ha Puc. 9 6 CAg'l.ae, 11:owa moab'ICO J2 omau"11a om 

HyAH; T = O.llJ4 

.. 
• 

1•0 t- T/J2:0.03 

0.5 

e·o.o 

e 
-0.5 

-1.0 

-4 -2 0 2 4 

h/J2 
Puc. 7: Kpu6asI HaMaZHU"eHHOcmU al/JI cucme.Atbl, onucwBaeMod ea.uuabmOHuaHOM 9 Ha 
pe1'1JPCU6!10f.I pewem11:e, U3o6pa:HCeHHOtl Ha Puc. 9 6 uy<iae, iroaaa moJ!blCO J2 offlJIU<iKa om 

lfYMli T = 0.03J4 
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Teop:int .mmaM11t1ecKIDC cucTeM (.nucxpeTJWX oTo6pruKeBi!rli:). B 'lacTBOCTH, BLIBO.ZU!TCJI pe­
xypeHTHoe COOTHOmeBHe .llJIJl cpyHKIUDI BaMarHH'leHHOCTH neHTpa.llhBOro y3Jla. 

2 2 

Puc. 8: Pemena Bere c :rroopinraaJn'l(lHllhlM 'IJICJIOM q = 3. Iloxa33Hbi nepshle 4 noxoneullll 

( o6o:rrO'IKH). 

§3.3 IlOCBJIIUeH nonyqeHmo B pa.MKaX lf>opMaJIH3Ma TOOpHH .llHHaMl'J'leCKIDC CHCTe:-.i ffil­

HJm <j;laJOBl>IX nepexo.nos cpeppo-napa JtJIJI HcCJie.nye111oi Mo.nena. Ilocne.inraJI HaxOJll'ITCJI HJ 

ycJIOBHJl paBeHCTBa eJXHHBllN MSKCl'IMaJlhBOl"O COOCTBeHHOI"O JIKOOHeBoi M3TPHUN CUCTeMbI 
peKyppeBTHb!X cOOTBollieBHi B cpeppm&arHHTHoi 11enO,llBIDKHoi TO'IKe. B peJym.TaTe .zma 
onpe.neneHHll llCKOMOii JIBHBH HMeeM anre6paH'lecKQe ypa1meHBe 4-ii CTelleJIH(B cnyt1ae KO­

op.n1tB3.llHOHBOro 'lHCJia paBROro 3): 

z4 - 4Nz3 + 2(2.N2- 3)z2 +4(N + 2)z - 3 = 0. (6) 

lfa pewenHii KOToporo CJie.zzyeT Bht6paTL TO, KOTOpoe B npe.nene N = 1 nepexo.nBT B H3BeCT­

Hhii pelyJ11>TaT .nna MOJleJIH MluHra Ba pemeTKe BeTe: 

J =log ( N -1+.j(N -2)2 + 2N) T. (7} 

B qeTsepToii rnaBe HJy'laJOTCJI JreKOTOpNe acneKTLI MQ!leJIH Becca-3}"'MHHO-Hosuxosa­

BnTTeHa Ha lmoroo5pa3HJIX c rpaimueii. 
B §4.1 .naerc.11 BBe.!!eHHe B JlByMepB}'IO KOHqJOpMHyIO KB3.HTOBJIO Teopmo nomi: (llKKTil) 

u onpe.nem1eTr.11 Mo.nem. WZNW KaK lIKKTII. 
§4.2' I;r9CBlll.l.leH H3JIOlKeHHIO OCHOBHNX ocOOeHHOCI'eH llKKTII Ha MHOroo6pa3MllX c rpa-

HHlieil. 
B §4.3 npm10JJ.HTCJI Bb!BO.ll aHaJiora ypaBHemlii KHHlKHHKa-3a.Morro.n11uxosa JlJill CJIY'EM 

HaJJll'IHll O.llHOli rpaHHUbl. 
B nocne.1IHeM §4.4 np1rno.naTCJI Bht'IllCJieJIHll uexorophIX cTpyKTYPHLIX KOHCTaHT onepa­

.TOpHoii aJire6phl MO.ilenu Becca-3y:r.mHo-HOBHKOBa-BHTTeHa .IIJIJI cnyqaJI norry6ecKOHet£HOii 
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reoMeTpHH H rpymm SU(2). Ilpu 3TOM see o.1IHoTO'le'IHble KOHCTaBTbl nepBH'IHLIX 0Taoc11-
TeJJbBO a.nre5phl B11pacopo non.eii: nOJIY'leHbl B cJIY'lae rpaHH'IHhlX ycnosi!rli: Kapnu. Hcnon1o­
JYll ypas&eHHJI rpauH11aoro 6yTCTpan:a KapJlJl-JlhIOBeJIJieHa, BbI'IHCJieHbl Ta.K:>Ke crpyKTyp­

Hhle KOHCT3.HTbl p83JIOlKeHHJI 611.JIK-nom1 no rpaHH'IHhIM DOJIJIM. 
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OCHOBHbIE PE3YJibTATbl H BblBO.llbl 

1. Ilo xpailleii Mepe HeKOTOpHe nnaTO BaMaI'HB'leHHOCTH, IJ03BlilK8lOllle B CllHBOBLIX 
CH~ax, MOryT 6HTb 06'b.llCBeHla B KB83JIKJJac:Cllqe<:KKX TepMHBax ll3JUU'OBCK11X ne­
peMeBBYX. 

2. Ilru1 Q!UIOMepHoii n;enO'IKll lbuHra c qepe.nytOlWilMllC.11 ¢iepP<>-4leppo-aBTllljleppo B3a­

JIMQ®HCTBUllMH cymeCTByeT o6JJacTL 3Ha'leHHH napaMeTpOB B3aJIMQJ:teHCTBBll, B KO­
Topoii CBCTeMa npu HH3KJIX TeMnepaTYpax ,lleMOHCTpHpyeT DJJ3TO HaMarHJl'lellBOCTH 
npB m/m.at = 1/3, o6ycnoBJJeHBoe yCToi'<m:BOCTLIO npocTpaBCTBeHHO !l<IQnY.llllpOBall­

HOii: (3111} f}la3la. 

3. Mo,nem. ~faHHra c MHorocnHHOBlaMB B3aHMQ11eiicTBID1MH Ha pexypcUBHOii pemerxe oco-
6oro BU,na, DOCTpoeHHa.11 KaK .upeaen KBaHTOBOI'O OOM6HHOI'O raMUJILTOHBaHa, OlIBChI­
BIUOIIlero MarHUTll3M B TBep.noM 3He, o6na,naeT lilllpOKBM MHOI'Oo6p3:me:M ManmTHOI'O 
D0Btlll6HB.ll B 3aBUCUMOCTU OT OTHomemm OOMElHHhlX KOBCTaHT, ,lleMOBCTpupy.11 pa311H'l­
Hble Kt»l6HH3D;liIU llJJ&TO HaMarHH•H!HHOCTH npH m/m.at = 0 H m/msat = 1/2 Iii cpep­
pOMarB11TBHX CKa'IKOB. llaHHa.s MQ!l.eJJL TllKJKe o6nanaeT CMemaHBo:ii npoMelK)'T()qsOH 
uudd-uuud c1>33oil:. 

4. MeTOJiaMH TeopliIH .nuB&MliI'lecKHX CHCTeM noJJY'!eHa JJHHIDI <1>a3oshIX nepex:i>.noB qieppo­
napa mtll pe.eyD;liipoaaaHoii: N-sexropaoii MQ!l.eJm c xy6uqecxoii CHMMerpneft aa pe­
me:rKe Be:re, o6o61Il3JOI.Uall H3BecTHLtii: pe3fJJ1>TaT .nn11 cooTBeTCTBYJOWeii MQJleJill •hliIBra. 

5. HccnenoBam.i: aexOTopiae acnexTia nOJiy6ecxoHe'IHOii reoMeTpliIH B MQ!l.enu Becca-3yM11Ho­
HosBosa-B11TTeHa nna rpynllhI SU(2). IIOJIY'!eH aaanor ypairneaui l<mDKHBKa-
3a.MonQn<mKOBa, Bbl'IHCJieHhI aeKOTOpble crpyxTypHbie KOHCTaHThI onepaTOpBOH an­
re6phL 
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