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BBEAE IIHE 

Ka K ~3BeC THO , W~POK~~ KDy r ~H3H~eCKHX n p06n e M MO~eT GM Tb H3 Y
4eli B paMKaX MO,qeJ1 101 Cn afiOHeHAeanb HOr O 603e - ra3a. np", 3 TOM. y '-4er 
flI..uUb napHblX B 3a HMoAei1c TB HH Me>KAY 603 0 HaMH, ABIlRRCb AocraTQ4HO 

cOAep~aTeJ1b H~M B $H3H4eCKOM nna He, ,qon YC Kaer T04 Hoe MareMa TH4ec 
Ko e peweHHe B c n Y4ae OAHor o n poc rpaHCT BeHHor o H3MepeHHA. 

Ha Ks a HT OBO-MexaH H4 eC KO M. YDO BHe CJ1a60HeHAea.nb H~~ 603e - ra 3 
N 4acn1U on lll Cbl BaerCA y pas HeH lo1 eM llJpeAH Hr e pa HII' =: (T + V) Il' =c F'JP 

N 
C ,QByx4ac TH4 HblM n O r eH Lt VlanOM. B3aJ.1MOAe~ CTB Io1 A V c:: 21( i 7' j 8 (x i-x j) . 

Pe~eHHe 3TO~ 3a,qa4 H MerOAOM aH3aua ~eTe 6~.no ,QaHQ KaK B cny4ae 
n p lo1T A )I(e H Io1.A 4 aCHII..l. I( > 0, TaK III B cnY4ae OTTaIl K J.1Ba HJ.IIA, K < O. 

B KapT HH e BTo p H4Ho r o KBaHTOBaHHA c,""c r e Ma cooTBeTcTBy~Hx 

4acTHU on HCblsae TCA K Ba HTOB~M /onepaTopH~M/ Hen~He~H~M y pa B H eH~eM 

Wp eAI<1Hre pa iWt + q,xx + 2,. 1" 12 ~ "" O. 3TO ypa BHeH~e ""HT er p~ pyeT cA 
KBDHTOB~M MeTOAOM o6pa T Ho~ 3a Aa 4 H - anr e6 paH4ec KHM Ba pHaHTOM 
aH3alla 6e Te. 

Kea3HKnac c H4ec Koe onHca HHe c nao o HeHAean bHo ro 6 oae- r a aa , TaK 
~e , Ka K ~ onHca HHe B MeTOAe caMocornaCOBaHHo ro nonA !IInH B MeToAe 
KonfleKTHBH~X nepeMeHH~X , np~BOA III T K KnaCCH 4ec Ko MY /c- 4HcnOBOMY/ 
He J1 I-1 HeHHoMY y paBHe HllllO WpeA J.1 Hr epa / HYl'l/ 

i"'t + ';'n + 2. I'" I 2 .;, = 0 . /1/ 

OH O n03B0J1Ae T YC Ta HOBJ.1Tb B 0 3MO~HOCTb c y~ecTBoBaH"" A B 6oae-ra3C 

RBneH I1 R C8epXTe K~4 ecT "" / 1/ , 3ct>!lle KTa .£h+< 0 3e !!lc oHai 2l , B Hxpe8~x 13/ 

III nep llloAH4eC KJ.1 X ~ CTPYK Typ. HYW IIIcn onb 3yeTcA Ta K~e AnR onHCaHHp. 

c na6oHe HAea n bHor o 603 e - r a 3a MarHOHOB B !!leppo- ~ aHTH$ep pOMarHe 

TIIIKa x / 5/ • pacnpoc Tpa HeHI-1R 3neKT po- Mar HIII T H~x BOJ1H B AHc nep rH py~

~H X c peAax /6/ ,8 4aCTHOCT H, pacnpOC TpaHeHHR na3ep Horo 111 3nY4eHHR 

8 on TIo1 4eCK HX BonHOBOAax 171 . 


T0 4Hoe HHTe r pHpoBaHHe HYUJ Ka K Ha KnaCC lll 4eCKOM 181 , TaK III Ha 
KBaH TOBOM 191 ypoBHe SblRB HIlO HapRAY c 6oroI1~6oBC K ,""M c ne KTpOM 

C A,"" cnepCHeH rep) "" p"; p2 + ,.2 Ha IlH4 1<1 e Abl P04 HOi1 seTBH - AHCKpeT -
Horo c neK Tpa . Ha KnaC C\>14 eC KOI.. YPoBHe oHa onHCblBaeTCR conYiTOHOM/10Z

~ccneAOBaHHe c B epxTe Ky4 ~ x CBOHC TB pRAa KBaHTOBbix ~HAKOCTeH 
B HaC T OA~ee e peMA YKa 3b1 BaeT H8 Te H30pHbI~ Xa paKTep na pa Me Tpa 
nopAAKa 8 HHX , KOTOPbl~ 80 KHor OK aHanor~~ eH CKan~ pHoMy. HHT erp~

pyeM~M B a p~a HTOM Mo~ en~ cna60He~Aean bHor o 60ae- ra3a c n BHyTpe H
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HHMH 1" ~BeToBblMH"1 C TeneH~M\o1 CBoI50AbI, He 3aTpar1-1BalOU,iHMH xa~aK Te 
p a B3 aIo1MOAe~ CTB/.I1~ I ~Bm:j eT C ~ SU(n) HY~ OT TanKI-1SalOUjero T/.I1na I 1/. 

Onlo1ca H lo1 e MarHI-1THbiX CHCTeM Ha R3b1Ke ra3a MarHOHOB 101 COOT BeT 

CTBylOU\He $eHOMeHOnOnt4e CK/.I1e YPBSHeH HR JlaHAay-JlH<tlw/.I1l1a / 51 n OKa3b1

aalOT . 4TO B onpeAeneH HblX cHTyaUIo1R x MO)l(HO orpaHH4J.1T b CR cna50He

HAeanb Hblt-t ra30H Ha rHOHOB. nplo1 3TOM xapaKTep B3 aHMOAe~CTDJ.1R Mar

HOHOB onpeAenReTCR 3HaKaMH J.1HTer panoB 06MeHHoro B3aHMOAeHC TBHR 

H aHH30T pOn/.l1H , OAHa KO 05beAHHeHHe c na60Hel-1AeanbHblX G03e-raaOB 

npHTRrH Ba~UjHerocR H OTTanKHB alO~e rOCR T J.1nOB B HHTerpHpyeMbI~ Ba

pI-1aHT HYW 8 03MO)l(HO nHIUb B paMK ax HeKOMnaKTHO~ rpynn bl BH Y T p e HHel1 

CHMMeT pl-1H U(l , l ). p eanlo1 30BBHHoi:1 nVlHeHHO Ha n o nflX 1121 • 
B pa50Te fioronocoBa / 11 Bne psble nOKa3aHo , 4TO KBHOHH4e CKoe 

npeo6pa 30BaHHe B c BepxTeKY 4eM 50ae- ra3e C KOHAeHcB ToM HOCIo1T rH 

ne p60nlo14 e cKlo1~ xapaK Tep . Ha rnRAHbli1 CMblCl1 ero KaK rHne p50nH4ecKoro 

Bp.:'Ul~e HVlR 5b1n A a H B pa60Te ConoMoHa /1 3/ nOKa3aBweH, 4TO AHHa

Mlo14ec Ko~ rpynno~ cHMMeTpHv. CBe p xTeKY 4 ero 6 03e-ra3a ~BnReTCR 

HeKOMnaKT HaR nc eBAoYHHTapHaR r pynna SIX1. 1) • B OAHOM l-13Mepe HHIIo 

nHHeHHa R 3 aAa4a Al1R COOTBeTCTBYnU,ierO HYW TaK)!(e $OPMYl1HpyeTc R 

Ha anre6 pe rpynnbl SU(l, 1) . ACCO~Hl'tpOBa HHaR C HHM Hem1He~HaR q 

MOAenb onHCblBa e T C.R H30T p onHbiM ypaB HeHHeM naHAay - IlH<tJwH~a Ha 

HeKOMnaKTHOM MHoroo5pa3~~ SU(1, 1) / U(1) /14/ , 
06"'beAHHeHlo1e "IlBeTOBbi x li (SU(n)) H " apoMBTHbiXIi CHMMeTfVlH npVl-

BOAHT K HYUJ C U(p. q) 1-130rpynnoH / lS/ . KaK nOKc13 aHO B / 16 ,3TI-1 

ypaBHeHVlR B03HJ.1Ka~T npH onlo1caHH H MHoronoApeweTo 4Hblx KB a 3HOAHO

MepHblx Ma r HHTHbi X CHC TeM C paanH4HblM xapaKTepoM B3aHMOACHCT BVlR 

B nOApeweTKax. H3Y4eHHe nOflRpH 30eaHHblx ny4Ko B caeTa B onT Vl4ec

KVlX BonHOB OAax T aK)t( e MO)f(e T npVlBOAH T b K U(2) 1-1 U(l ,1) HYL:.J . 
Cn e lll.1$H4 eC KH e CBOH CT Ba U(p, q) HYW, 

io/;, + o/;u + 2 « 0/; 0/;)0/; ~ 0, (o/;(X,t)) , ~ o/;( a )(x,t), (a~1, ....rt), (n ~ p+ q) ; 

/2/ 

(0/; 0/; ) ! 10/; (a) 12 P + q (0) I 2
}; I 0/; ,8=1 a= p + 1 

CBR3aHbi C T eM, 4 TO COOTBeTCTBYIOUjaR eMY nHHe~ HaR 3 aAa 4a 101 aCCOUl.1H

p oea HHaR C HeH a-MOAenb B <tJo pMe H30TponHoro ypaBHeHHR llaHAQY

IlH$WHlla $OPM,nHPY~TC R Ha anre5pe IlH HeKOMnaKTHOH rpynnbl C= 
= SU(p + 1. q ) 17/ , npH 3TOM nnOTHOC Tb 3HeprHl-1 AnR ypa B HeHH.R Il~H
A ay- IlH$WHlla npon o P UHOHanbHa U(p, q) HHBapHa HTHOH nnOTHOCTH 4Hcna 

4ac THll HYru: 

p p+ q

)( ~ ..!. Tr(S, )2 .:IIo/;(a) 12 }; 10/; (a) I 2 • /31
2 8 = P + 


3T.3 nl10THOCTb 3Hep rH H MO)l(eT 6b1Tb CAen aHB 3HaKoonpeAene HHoH , 

ecnl.1 $aK TopH3a llH.R r p y n n bl La np0Io13BOAl.1TCR no MaK01Ma nbHOH KOMnaKT

HOl1 nOArpynne Gill ~ SU (p +l,q) / S(U(p+ 1) @ U(q) , 

2 

B cnY4ae p ~ 0 ¢>aKTop~3a~"" Gill ~ SU(!,q)/S(U(1) I; U(q) COOT
Be TcTByeT U(V Hym , onHCblBa~ee 603e-ra3 OTTanKI-1Ba~~e rOCR T Hn a 

C Q UBeTOBblMH CTeneHRMH cBo50AbI. nnoTHoc Tb 3HeprHH 131 B 3TOM 

cny4ae OTpHuaTenbHO onpeAcneHa. 8seAeHHeM KOHAeHcaTa KOHe4HOH 

nnOTHOCTH p ee MO)f(HO CAenaTb nOnO)!(HTenbHO~ J{ " == p _ !. II,lt (8) 12 . 
a = 1 

B TaKOM 603e-ra3e BOaMO)!(HO o6pa30ea HHe CBR3aHHblX COCTORHHH 

'IAblp04Horo" Tl-1na, ' KOTopble MO)!(HO HHTepnpeTIo'IpOBa Tb KaK CBR 3 aHHble 

COCTORHH.R 1013 6eCKOHe4Horo 4Hcna 4acTHU /18 /, TaKaR HHTepnpeTaUl-1R 

Ka)l(eTCR eCTeCTBeHHOH B cHny cneAy~~ero 06CTORTen b c TBa. 3aAa4a 

pacceRHHR Al1R paCCMaTPIo'IBaeMOro ypaBHe HHR 3aAaeTcR Ha a n re5pe 

HeKoMnaK THOH rpynnbl SU(1, q). K aK 1013Bec1 Ho , Bce HenpHBOAJ.1 Mble YHH

T()pHble npe ACTaBneHH.R HeKOMnaKTHblX rpynn 6ecKOHe4HOMepHbI . B Ayxe 

H.aeH "YHIIoTapHOH CHMMeTplIoJ.1" 3J1el-1eHTapHblx 4acTH~ paCCMOTpeHl.1e 

TaKHX npeAcTaBneHHH npHBOAIIoT K 6eCKoHe~H~M Mynb THnneTaM 4aCTl-1~ . 

11x peanlt13aLtIo1.R KaK CBFl3aHHblX COCTORHIo1~ $YHAaMeHTanbHblX 4acH1u 

B03MO*Ha n~~b npH paCCMOTpeHHIo1 CBA3 aHHblX COC TOAHIo1 H H3 6eCKO 

He 4Horo 4 101cna 4aCTHLt . n03T OMY np~ ~3y4eHl.1 l.1 603e-ra3a C HeKOMnaKT

HOI':, r pynno~ C HMMeTpHH AnR nonY4eHt-tR YC TOl14HBblX KOH$HrypaUH~ 

HeO.)XOAl.1MO ne peHT~ K TepMOAJ.1HaMH~ ec KoMy n peAeny p'" lim ~ . Ha 
N_
L_ 

KnaCCH4eCKOM ypoBHe T aKaR n OCTaHOBKa COOTBeTcTayeT Bbl50py He-

TpHBHa nbHblX rp<1HH4HbI X ycnoBHH Ha nOT eH UHan bi e 6eCKOH e4HOCTH. 

H3Y4eHHe n x n cneKTpanbHO~ ::Ia,Qa4J.1 C He TpH BHanbHblML-t rpaHH 4 HbI

MI1 ycnOBHRMVI B 06lJ.1et~ BIIIAC B HaCTORUjee epeMR He npeACT aBJ1ReTCR 

B03MO)!(HbIM. n03TOMY Mbi paCCMOTpL-tM HeCKOJ1b KO npOC TblX c nY4a e B, 

B KOTOPblX YAae TCA npO,QB HHYTbCR AaneKo B TO~ Hl1H Io1HOH C TeneHL-t. 

B nepBoi.1 4a C TH pa50TbI Mbi paCCMOTpYlM U(2) \.1 0(1.1) HYUJ InHHe~IHa Fl 
perHll.13a ~HRI /18 / . KOPO TKO npOKOMMeHTl.1pyeM o60uUje HIo1e Ha cny~ai1 
O(n) HYIU . Bo BTOPOH 4ac Till pa60Tbi Mbl pa CCMOT p\.1M H30Tpo n Hoe ypas -

He H"e llaHAay- Il~¢>UJ~~a C SU(2) / U()) ~ SU(1,1) I U(1) IHen~He " Ha " 
peanH3au,l-1R/ MHoroo6pa30aaHI.1 RMIo1 /14/ • 

1. U(2) H U(1, !) HYW 

H30 TponHoe ypa BHeHHe Da HAay -IlH$wH Un 

SU(2, 1)

~G 
U(O, 2) HYW - 603e-ra3 ~YW - 603e- ra3 

C OTTanKH sa HHeM C use TOBblMYI C npHTR)f(eHL-teM H OTTe nKW

CTeneHRML-t cBo6oAbi I n ::: 21 saHHeM 

I1lo1Hei.1HaR 3aAa4a <t>:r "" UCll L-tMeeT BVl,Q 

U ~ -iA:l: + Q, T - .1. + ~ ct' (1 + 1)VI - Of' Yo ' Yo lag. - • 
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13HaK+cooTB _ U(2) . -U( I.I)/,I~ (x) ) (1 0) (0rAe l = - Q ~ o .o - I • -i.p (x) 

JlIo1HeMliaR 3aAa4a 3pMHToea ~Io1HeHHaR 3aAa~a He 3 pM Io1Toea 
... cne KTp eeuteC TseHHbll1 4 cneKTp KOMnneK C H~H 

Pe weHHR 110CTa o npeAe.m:IIOTCR a CHMnTQTH KaM"1 Ha ±_ : 
- i(x

<I> ± I (x. A) ~ e X±I(A. () . ,(A) = v' A2 - p. ",(s, t ) _ "'. 
x.... ± OQ 

) i( x
<I>±2 (x, A ~ e X±2 (A . 0 , (;j+ '"+ ) ~ (;j- '" - ) = P • 

e iAX<1>13 (x, A) ~ X±3(A,'), 

Ma Tp"~a paCCeRH"R o npeAenR e Tc R KaK <1>_(1,1.) _ <1>+ (x, I.) SeA) " 
tA0ene TBo pReT YCflOB~RM n ceSAOYHH Ta p HDCTH H YHHMOAYflA PHOCT H 
S(I.)8(,\) =1, detS(A) = 1 ; r Ae S= lS+l. 

PeUJeHIo1A 1-1ocT a a Ha lllo1TIII4eC KIo1 npOAOJ1>1< HMbI : 

ell +2 (x. A, (). 4> _1 (x, A, () - ImC > 0 - Ha eepxHHH llHCT pHMaHoBoH no
eepXHOCTH , 

ctI+ I ex. A, ( ). (J) -2 (X,A,, ) - 1m ' < 0 - Ha HHHCHHH m-1CT pHMaHOBOH no

eepXHOCH1, 


<I>±3 (x, I. ,() Ime- o - onpeAeneHbI JlHWb Ha AeHC TBH

T enbHOH OCJ.1 A H He npOAOJ1)KHMbI. 

BeU4eCTs eHHblH c neKTp 

"'0 @ 
f __

_L 

-Vi Vp 

HenpepblBHblH /60r OllK>6oBC KJ.1H/ cneKT~ A > fi, A < - Vp; -«I < >"0<+00, 
AHcKpeTHblH cneK Tp / nH6oBcKoro nma/ : 81l(A • (0) 0, SSl(An ' ( D) _ 0 , n :II. 

<1>-1 (X,A. ) ~ C <I> ;-.2(X' \ )' C. ", S 21 (An .,.) . -v'P~An ,,--.lP . 
B c11Y '-l ae D (l.!) HyW B03MO)t(Hbi COC TOJ=l HHR C KOMn neKCHbiM A. n plo1 3TOM 

He T Or paHH'-Ie HH~ Ha '-IHC110, pacn0J10)t(eHHe 1.1 Kpa THocTb HYJ1e~. 

" 

~ cnonb3Y R CKOGK~ nyaccoHa AIlR 3neMeHTOB MaTp~~~ pacceRH~RJ 

HaXOAI-1M Bpe MeH HYIO 3 BOIlk'l\.t 1011O ee 3neMeHTOB is l (A, t) = [I\A), SeA. t)]. 
fU) ~ diag«A + C) 2, (A _ ()2 , 0) , 

06pa T HaR 3aAa'-la 

OAHOCOIlI-1 TOHHOe p e weHlo1e 

y,(x . t ) - "'+ - tv th vz) . z "'" x - 2.\t, - "u,e e THOH". nY3b1 pb~A ( .)
1.- \y 

Y4 eT BI1I-1 J=1H ~R Henpe p~eHor o c n e KTpa 

Ir (A) IDI S31 (A) I1. .£lIlS'! MallbiX « 1 - TeOpl-1,R B03MYU4e H1'I11 He n pepblB 
31 Sll (A) 

HbiM cneKTpOM COI1H TOH(* ) yC TO~YIo1B I T. K. MaIlaJ=l nonpaBKa 

K YHCTO C011H TOHHOMY p ewe HHIO n p lo1 Itl .... 00 HMeeT 0 4 e HKY loK(x ,t) l.s c / t , 
TO e C Tb CJla60B03'-1 y~eHHoe OAHoconH TOHHoe peweHHe aCIo1MnTOT Io14eeKH 

CTpeMIo1T CA K 4101e TO COJlHTOHHOMY KaK l i t. On~eT HM, 4TO a OTJlH4 He 

OT CIlY4aR U(n) c npHTA)I(eHHeM 1/ vt 3,Qecb 3aMeT Hoe eJll.1RHHe Ha 

YC Tm14lo1BoeTb COIlIllTOHa OKa3b1B a eT npl-1 c Y TCTBHe "cpe,QbI" n ocTORHHOH 

nnOT HOC T H p ,KOTopaR KaTa JlH3Hpye T npo\.tecc oCBo6o~eHHR B03My~eH

Horo conHTOHa O T HenpepblBHoro OoHa. 

2 • .£lIlR He MaJ1b1X r 31(X) paCCMOTpl-1M IKBa3I-1 CBR3aH Hble" COC TORHHR 

C 2. ~ S 21 (A n' (; n) , 
<1>- 1 (x,I..) C 2n <I> +2 (x , I. n ) + C3n <I> +3 (x, An ) 

C3ll - S 31 (A n, ' n)' 

npH BeuteC TBeHHO~ peAYK4\.1101 B pe3YIlbTaTe IIB3a\.1 Mo,Qe~CTB\.1RI I a To p o '::' 

Be TB\.1 Henpe pblBHo ro c n e KTpa C COIlH TOHOM B03 HHKaer HOBbI~ BHA 

COI1H TOHa - II Ka nIlR 8 nY 3b1 p e ". B paMKax H03P AIlR ero nony4eHHR 

n p H B~Bo,Qe ypaBHeHHH Map4 eHKo He o6xoAHMO Y4 ec Tb HaIlH4lo1 e ,Qonon

HHTeIlbHoH He n pepblB Hm'1 seTBH . 

3TO npHB OAI-lT K IIn epeHOpMl-lpOB Kell KHH KOBor o peweHIo1R Ha n OCTO

.AHHblH ¢la KT OP 101 K o6p a30BaHlllIO / Ha OCHOBe n nocKoBonHOBor o " xBoc Ta" 
iAx /e HOBoro COI1I-1TOHa THna "KanIlR" /l9~ B pe3ynb TaTe 06pa 3 yeTc.A 

BnOIlHe YCToHLl/ilBaR 6HOHo n oAo6Ha R KOH¢!Hry pa 4/ilA Hma - "Ka nnR 

B n Y 3b1pe" 

, '9 
", (s, t) ~ v' -f3 [ '"+ (A -I v th vz) + _ lV_- al '" * e I sech vz ].2 .\ _ i v >.. - ill + 

( - -- -- 
i ~ 2 0)" 2 

r Ae 9 = Ax -{A2- v 2)1 _ 1<;6, e <;6 ~ - -v' -- ~ v' - - 1 , 
v ~ I (0) f3 
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f3 - napa Me Tp, Xa pa KT epH3YIOw.HI1 "S KJ1104 eHHe H B3a ""Mo Ae i:1 c T8""fI Kt.1HK a 

C HenpepMBH~M $ OHOM. n p "" Kp~T""4 eC KOM 3 Ha4eH""~ napaMe Tpa f3 =2 c 
3 TO B3aIo1MOAe~c TBH e "SbIKI1K'l4a e T CR". 

B3a ""MOAe~CT B He c o n ""TOHOB 

/lSYXCOI1""T OHHOe pewe HHe " u. Be TH~x" KHH KOB ~Mee T B"" A 

II
'" (x. t) _ 

2v'i" 2'1 x 
1L-[~1 + A2 + i(vl +v 2)] - (AI + lvl)(L + -'-)...(~2 + iv2)(-1. + _e__) 

v 1 + v2 v2 1112 vI 1111 

= r/I ++ 2i r#+ 
2V] It 2v2" 

l e i. 2 (" )p(- + --)(- + --) - P -A I A .- "I Y2 
VIP. 11 v 2 P. 12 (vI + v2 ) 

npH t --.± 00 OHO pacn a Aae Tc fI Ha OTAe I1bHble KI-1H KH 

II I + +. I ( +, + ) 
'" (x. t ) - '" (x - ~ II. x I • '"+ • a I J+ '" X - ~. I • x2 • 1"+ • a • t -+ + 00 

'" II (x.l) ~", I (x _ ~I I. x l' "'; . aj1 + '" I (x - ~21 . ' ;. "'; .a; ). 
B pe3ynbT aTe y n pyro r o p ac c efl HHR npo HcxoAflT : 

A. CAB 14 r lIe HTpOB Mace 

( • 2 2 
~XI = xt _ x l = _ I_In v I + v 2) (~I +V l ) 

~ (VI ~:r v2~1 ) ~ 

2. 2 ) 
("I + v. ) (~2 + v2+ - _ __I_ In 2 

o'2 = x 2 - x . - ~ (vI~2 -~~I ) 

101 3 .y c n OB!.1A p - + (oX ~ + vl )- + ().~ + vi) eneAye T 3 aKOH COX p aHe H14 R lIeHT
pa Mace eonHT OHoe v ] ax I + V2 Bx 2 :;:: O. 

6 . 113Me HeH !.1e "nOnR P !.1 3a I..lI-1H" 

B cny 4ae U(2,O) HYUi c n pl-1TRIKeHl-1eM lu.s e T" oGYCI10 SIle H K03¢ctJ""1Il.1 e H

Ta MH C21, C31' B cIly4ae III..IB e TOB~x" KltIHKOB U(O.2) HYW np H4HHoH ne

I1f1 e T CR KOHAe HcaT e "'± -# O. l13 Me He HHe nOllRp~3a4~1-1 CBOAIHCA K U( l ) I
nOBopoT y '" -to r/J ~ "" '" e iaz '" -. I/J ~ _ '" e ii'll AJ1fl n e pBor o "" eT o po - I+ + + ,+ + + 

oX + ivian n n 
r o KHHKOB CQOTBe T CTBe HHO . 3AeC b e ----. (n = I.2) - COO T B eT

oX -iv[lCTBY~~He OAHOKHHKOBbi e ~a 3b1 KOHAe Hca Ta . n 

6 

B. 11 3 MeHeHHe ~a3 

21 ~ 1 = a t - a 1" = a 1 - (-a 2 - i In ( I + ~)) . 
P t'l 

~ 1 = ~2' 
, + - ( . (I 2i ~)),UG2 "" Q2 - a2 = a2--al-1ID + 

P A l 

> (v " 2 V 2- YI " 1 = + 12- v 2"1 )rAe --='--=- [ v I (~ I + iv1 ) - v .(~ 2+ iv . )]
pCvl + v 2 ) • Il.  Y2 + vI 

n pH paCCMOTpeH~~ CTOllKHOBe H~fI 6~OHonOAo6H~X COIlHTO HOB, B AO
no n He HVle K A, B, C, nonY4 ~M "ne pe HoPM lo1pOB K ~1 a MnIl t.-1 TYA II Kanellb II 

, + _ , - = In 112 0, ~ , +- ,-= In 11 2 --- - --_0 '1 11 ~ 22 ' 
(~ 1+ i"l )(vl- "2 )¥ III 11 (~.+ iv. )(v l- v2 lv' III II 

060611teH ~e pe3ynbT a To B Ha c n Y4ai1 U(n) Ii YW He Bb13 b1 SaeT 3aT p YA
He H~~ 7 10) . 

He KOTopble np&.1J10)l(eHHR 

1 /ne pe Hoc 3apAAa 8 K ea3 ~OAHOMepHblX opraH H4eCK~X COllfl X 

•<1> , ~ "'1 + "'2 <1>, '" 1 -..p 2* 

n (x. I) = !<I> , 12 + 1<1> 12 = ;+ 2(~2 + v 2 Ih 2 v z ) - c pe AHe e 4 HCllO, 
~ + v ~a c T H~ / nI10 THoc Tb / 

m(x, I) = 1<1> ,I • - 1<1> , 1
2 

= -f2±--l A2 + y 2 th z yz) - HaMa r HH4 e HHOC Tb 
~ + v I nnOT HOCTbl 

3 T O nOKan~ aOBaHHa R BOllHa 3a p~AoBoi:1 nIlo THoc TH , r Ae 

0 + = ~ ( I '" t 1 12 + 1"'+2 12), m += ~ 1"'+ 1 11"'+ . I cosll , Il = arg"'+ 1 - arg '" +' . 
np&.1 arg¥t + l = arglP +2 HaMa r H~4 e H HOC Tb Ma KC&.1MaIl bHa , n pH 

.." 
arg "'+I- argr/J +2= --i Ha MarHH4eHHOC Tb O. 

n. 

l;:::X-V-t. 

21 C T PY KTYPHbI~ ctJ a 30B~~ nepeXOA n o KOHC TaHT e CB A3 H B 6 oae-ra3e: 
Tp&.1 ¢la 3 b1 
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1. "ABO'1 Ha " Kann"" U(I,O) iii U(I, 0) (sech iii sech) ; 
2. "ABO'1HO'1 nY3b1pb " U(O,I) iii U(O,ll (th IiI th); 
3 . "Kan1l" B nY3b1pe" U(O,I) iii U(l,O) - re Te po~a3Hoe COC TORH~e. 

2 . SU(l,I) YPIIBH[H~[ I1AHJlAY-I1~<I>l~1111A 

SU(2) YJIJI 8U(I,I) YJI JI 

~ jS z S-) ii»
~ (8 zS - (Sx, 8y ' S z ) ~S -\s+-Sz (; SU(2); 8 ~ 8 = i8 + _ 8 z c;; su(1, I) 
~2 	

~2 2S = 1 ~ det8 = -1 S - 28 z - 1 ~ det8 - -1 
, ,, 

' I ' , -:..--t-., 
,, , 

21S,=[S , Su 1 + ~ [S, °311°3.81 . 	 .2iS ,- [ 80 ,S o 1 o n 
DAHOOC HaR aH~30TponHR KaI11016pO BO''-lHan 1013 0 rponHoe 

3KBI-1SaneH THOCT b 

Anre6pa C HMMerpHH S '" So B 06(l4eM cnY4ae pa3JU.14Ha /1 7/ . KaJllo16po 
B04HO- 3KB~BaneHTHoe 8L(2. C) HYIU 

iq , + q xx + 2(rq)q = 0 , -Jr, + r,, + 2(rq)r=0 

3aMeHO C; q c: t/J] + tP 2 ' r - if/ t -ifJ2 n p J.1B OAIo1T Cfl K C H C T eMe 

iV-it +V- Jxx + 2(I\I'I, 12 - lif' 21 2)V- , +2("'t "' 2 -"""';)"'2 =0. 

>P2, + V- 2n + 2(1\1'1 , 1
2 

-1\1'1 2 12)"'2 + 2 (V-t\l'l2 -V-,V-pV-, - O. 

Ee :JpMHToea peAYK~J.1 R eCTb U(l, 1) HYUJ /Io1HTe pnpe Tau,HA B TepMIo1 Hax 
003e- r a3a/ / 2' / . 

J.1 30TponHoe SU(1.1 ) ypasHeHlo1e ll a HAay-llH¢wt.1 ~a ""MeeT BHA 

8, = 2~ [8,8" ]. 

[CIl'" HcnOnb30e a Tb : 

1/ MaIlOa,.mIU1T YAHoe np J,16nlo1 >KeHHe Alln r naAKoi1 or l46alOJJ.teH, nOJ1Yl.llo1t-\ 
U(O, I) HYW: >P, + '" n - 21\1'1 I 2 V- = O. 

2/ Kan~opoBo4HY" 3KB~BaneHT HOC Tb U(O, I ) HYl'J ~ SU(l , I ) ~YI1I1 
S(z,t ; '>'0) = g -' 03 g, rAe g E <I> (X,.t ;'>' ~.>.o) - peweH~e ~OCTa U(O,I) 

HYt:J , TO B y r noBbix n epeMeHHblX S = (sh8cos •• shOsin"ch8) n o .nY4101H 

CB"3b Me lKAY peWe HH"M~ U(O, I ) HYltJ ~ SU(l,!) ~YI1I1 
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1 	 io.h ,l)
\I'I(x.t) =r(Ox + ishO ' x ) e ,ax ·chO ". a, -chO ', - 2<1 V- 1 

2 
-pl. 

rpaH\.1 4Hble yCIlOI)I'1 R AnR c nlo1HOBOI1 Ma Tp1014b1 HeAlo1arOHanb HbI ; 

y,+ e 2;,0(1+ 2'>'0 ' ) )i( AO 

(.. )
S± = e-2;(0(1+2.>. o') 	 • (0 - v' '>' ~-p

o .f.'- 'fI± 	 -'>'0 

/ '4/4T O npYlBOA\.1 T K OTIlIo1 4l-11O MO~ P O T CJ1Y4aR SU(2) t.1 ynn . 

CneK Tp: 

1 / Cnlo1Ho Bbie BOIlHbI onHCblBalOT CR peWeHJ.1eM ("'*) C w - 4A 0 ~ 0 ' 
k <= 2(0' CneK T p cnlo1 HOBbiX BonH ru (k ) "" ± k V k 2 + 4p COBnaAae T C 60ro

Il1:l60BCKYlt-t cneKT pOM l U I, n p J.1 k ... 0 ru (k) ~ ±2yp k ; nplo1 k »vp 
w (k) =± k 2.npYl k ... a S.z ... 00 I 4TO COOTBeTcTsyeT T OMY, 4TO B 60ae 

ra 3~ 	cP~AHee 4Y1 CIlO 4 aCTIo1 4 B KOHAeHca T e < &t ak >k-t O ~-.CKOPOCT b 
d<u

cnHHOBO'1 BonHbI Ivl ? Iv . I, r A e CKOPOCTb 3BYKa «jk) ~= O = 
3	 V3B 

= ±2yp. 
B OTIlH4He OT CnJ.1HOB O~ BOJ1HbI C KOHe4Ho~ aMnIlHT YAoH B 8U(2) t.1ynn 

+ ,2 1 I , 2S (x, t) = v' 1- (5) exp i(kx - ",t + ¢) ; '" = S k , 

RBnR~e~cR Heyc To~4Io1BOH , B Hawe M CIlY4a e OHa YCTO~4 HBa / 14/. 
2 / Conlo1ToHbI . Hcn oIl b sYR peweH Io1R Ho c T a U(O. I) HYlIJ , n o n Y4aeM 

OAHOCODIo1 TOHHoe peWeH\.1 e 

1. 0 2 
S z = 	T - v . ecb 2vz, (z - x - 2('>' - 2.>. o) t ) , 


'0 2(0('>'0 -.>.) 


+ .ft - 2i'o (x+ 2Ao t) tv ( o(P + Mo + iv( o ) 
S 	 = 1--e [p + 


p( o (v + 1(0 ) 
2 


iv (O(p 	+ Ho + w'o )
+ 	 v 2(P +M o + iv( 0) sech 2vzl. (v=v' p _.>.2 ).

th v. - .r )
(v + 1(0 ) 2 	 2(v + 1.':.0 

3Hepr lo1 A , HMnynb c J.1 HaMa rHIo14eH HOCTb \.1MeIO T B J.1 A 

z " __:_Es = 4Y = 4v' p _.>.2 • n,,_ 4 arcsin :::::==v=::;:==:;:::::;:: M'= - r (). _.>. ) 
v'2('>'o- '>' )('>'o+ (0) '0 0 
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dv 
~1cnonb3Y Fl KaHOHIo14eC KI-1 H Io1 Mn y Il bc P s =- r 

X 	 v 
_ 2 arcsiD- -. nonyl.llo1M 3aKOH Al.1cnepCI-1I-1 AnR 

~ p.
Es-	 Es {Ps) =..[pSin2 . 3 T0 1 cneKTp noxo>l< Ha 

B aH T ~~eppoMarHe T HKe. 

dE . 
( -d- ) + const o::: conBt 

v 
COIn1TOHa B Bl.1Ae / J4/ 

. 
cneK Tp AblP04HOi'l ee TB'" 

0606~eHHe H30TponHor o ypa BHeHHA naHAay-nl-1¢w lo1 ~ a Ha c.nY4a~ 
n p0l.13BOnbHo~ r pynnbl G cSt; 'OIH . rAe H - r no6aflbHaR \.1 30rpynn a He 
m .... HeHHoro ypaBHeH J.1R I.Il peAIo1 Hr epa , paCWlo1 p Ae T 4 "'C}10 peAYK llH I1 B CIlY 
4ae 	HeKOMn aKTHbiX '0 VI nrl.1BOAHT K e CTec T BeHHOI1 I-1H T epnpe T a ll lo1 H Ter
plo1 J.1 	 B TepMIo1Hax n pHTR r HBa~~er ocR H OTTaJ1KHBa~erOCR 603e - ra30D 17Z 
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PYKon~ cb noc TynHna B ~ 3Aa T enb c K ~H OTAen 
13 "on" 1984 rOAa . 

MaxallbKOJl 
HenHlIeHIlt.' I'JlY1U10( 
B TeopllU 

IUltltll'l!"!,: Io;ItC ('Jl(lr!l' TTIJI IHI·rt.'I·pHpyt.~M"JX CO I (':TC'M 

c IU!~mlfj~ KrIWn I'PYl1n"jj IIIIYI'JlC'III1Ci\ "IfHMtlTjHIH, C'UH"lflIIlIIoIC t.: II<IJIII

",lteM KOH.:tOIII".ITII /n("'j{"lIl!'IIIOrU 'IIJ( '111 nmSO IIOR/ H CHCTtsMe . Iil'KOM

nnKT lh){'T!, l 'pYlUlhl II wtuOJIHI"T II l~)UlJ Hl il eXl'Me paCC M3Tpl1JH1Th, na

npIfMl!p, MIIU ,onnnpt~IU~'tnl{III,IC M, lI'IIJ I I'Hhll~ {' )tCTt;:-.1lo: (' pa3nI1l.Jilhl~ xa

Pc'lK-"(.'POM 1I~.111~Ollell( "'IIItM l' no.uPCIIJ('T}(aX ~ C nOMOllUliO MeTOlla Ofip.1T

Hofl 9a.n.a'11f IfccnC/lYJ<)TCM BonpOCbl Y CToihtHBOCTli H H3aHMol1e ftcTBHiI 

conHTOHoD pasnH'tJHblX THnOB B TaKH X CHCTeM<lX . Or>c~aCTCR CJJII~b 

y paBHenHit IUpe,QHHrepa H naH.oay-Jhl<pUIlUJ,a Ii HN peUleHHH. 

PaGoTa BbJnOnHe H8 fl flaOop a TopHH RbJlI H CJU1TenbHoA TeXlUfKl1 

H aBTOMaTu3 aQHH mUHi. 

UpeUJ)HHT O!5'beAHHeHHoro KHCTKTYTa JIJlepkbIX HccneAoo8HKA. ,[ty rsH8 1984 

Depe no]]; aB T o pOB 

Makhankov V. G., Pas ha ev O. K. , Sergeenkov S. A. P2- 84-5 13 
Nonlinear In t egrabl e Model s wi t h Noncoropac t Groups i n t he 
Theory o f \veak ly Nonidea l Bo s e- Ga s 

Spe cif ic prope r t i es o f in tegrabl e sys t ems with noncompact 
internal s ymme t ry groups rela t ed to t he condensa t e ( in fini t e 
number of hosons ) present i n a s ys t em are considered . The fac t 
of group non- compactness al l ows one t o trea t , i n t he frame 
of one scheme, for example I many- layered magn e t ie systems 
with dif f erent type s of i nterac tions i n sublattices. The s oli
ton s t abi l i ty probl em and so l i ton i nt e ract i ons of various 
types ar e studied in such sys t ems v i a t he speetral transform 
(inver se method ) . Relat i on between t he NLS and Landau-Li f s hi t z 
equat i ons and t hei r so lu tions i s dis cus sed. 

Thp i nve s t i gat ion ha s been performed at t he Labo rat ory 
o f Computing Techniques and Automation , JINR ~ 

Prepri nt of the Joi nt Ins t i t ute for Nuclear Research. Dubna 1984 
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