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r	 KaK H3BeeTHO, ena60HeH~eanbH~« 603e-ra3 nOeRe ~~erreHHR MaKpO

eKOnH~eeKOrO eOeTOflHHR - 603e-KOH~eHeaTa, B pe3Y~bTaTe KOHAeHC~HH 

6030HOB B HMnY~beHOM rrpOCTpaHCTBe, nepeX;rjT B HOBoe MaKpOCKOITH~e
CKoe COCTORHHe - 6oro~ro6oBCKH~ KOH~eHcaT • COCTORHHe 603e-KOHAeH

. r.:' Lo(. 
cara onacuaaerca BORHOBO~ <PYHKll,HeA ,+,:::. vf e , RBRRIDlI\etlcR TOtnil& 
pemeHHeM ~aCCH~eCKoro HeRHHe~Horo ypaBHeHHR illpe~HHrepa (HYill). fl3Be
CTHO, ~TO Bcne~cTBHe TO~HOA HHTerpHpy,eMOCTH nocne~Hee Mo~eT 6~Tb 

rrpHBeAeHO K nepeMeHHNM ~eAcTBHe-yrOR/2,3/. ilPH 3TOM yrnOBaR nepeMeH

HaR B 6eCCORHTOHHOM eeKTope onHChlBaeT npeueCCH~ K03~eHTa OT~e-

HIlR B ~30BO/ jPOCTp8HCTBe c 60rOJII06oBCKO~ ~8CTOTO~ W 6(k) H HM
nyJIbCOM k 4. il03TOMY eCTeCTBeHHO HCKaTb ImaCCKqeCKHH aH~or 
õorcmoõoacnoro leOH,IJ,eHCaTa leale rouaoe pemeaae HenHHefuioH 38Aa1iH ae 

B pasmax ~t a Ma S13brne era BcnOMOraTeJIbHoV. mrnetlliotl 3~ami 3axapo

Ba-illa6aTa 5 • nOcne,u.HRR ~R oTTanltHBaID~erOCR HYill ~~~JIHPyeTeR Ha 
S13h1ICe su (, , , )lu (1 ) onaoponnoro rrpOCTpaHCTBa o (IlJIOC}WCTb 

JIo6aQCBCleoro), H Bbl60p HYIll c;oPTieTCTByeT suõopy ~OKanbHO-MoCKotl 

MeTpHlCH D 3TOM npOCTpllHCTBe/ 7 ,'S . ;D,HHaMHH:a MeTpHKH HCKpHaneHHoro npo ... 

CTpaHCTDB OU("')/U(~ onHehIBaeTCR 5U(1,1) H30TpO~ ypa~

HOHHOM JIllH,D,lly-JIHttmKU6 G,?/. RBJIJ}tOII\HMCR õ -MOAenbHhIM npenorasneaxeu 
HYIll OTTDJlICHULllOlIlarocR THm/S, ? , 9.(B SU(1, , )1"'-'0 (2,1 ) nCeB~OCTIHHOBOM MO)\e-

JIH MOr'HOTHlt a HMeOTcn pemeaae , onacuaaomee npeueccan sex'rope ncesno
CrotHn ~ (k) (x , t) xa nOBepXHOCTH rHnep6onOHAa BOKpyr OCH f o c 

6oroJIJo6oBCleo~ tlO7't'07oA tU! (k) H pacnpccrpaamomeeca sncns OCH x 

C HMnYJIbCOM k I2. 
C APyroA CTOpOHY, H3BeCTHO, ~TO 60roRro6oBCKaR TeopHR CBepx

'1'el(~OCTH MOi6T C'lblTb HHTepnpeTHpOBaHa na R3b1Ke AHHaM~ecKot1 5U (1 ,1) 

cHMMeTpHH/1D , nDnmOIJIO~CR IIV'lHo.MloftleCIW~ CJ.'lMMe.TpHe« 6030HHOf.i CJ.'lCTeMbI, 

Q ttJH3H~eCIC"~ Oo.lCYYM - 6oromo6oBcICHt:1 KOH,IJ,eHCaT - onHCbIBaeTCR 5U (1 ,1) 

O~06~eHHhlMH ICOI'Cp"HTHIJMH COOTO.fIFillRMI:! (TOlIHee,~ (Zl SU (1 ,1) k ) /11/. 
Q'rclO.n-a CJI eA,Y e'1' , tlTO OCTocrrBeHHO~ peanuaainteã õor-omoõoacxor-o K0H,I\eH

cava RBJIReTCR MOCICOCT b Jlo~aQeBCICOro e npeueccapyonraa ua HeM BeKTopOM 
nceB)J.ocmma* • 

}f	 Coananeaae reOMOTpHt1 ACIUtX CTpYICTYP RHHe~HoA 3a,l\a~H nceB)J.OCTIHHOBO~ 
CHCTeMbl H .n."HaMH'qeCICO~ CHMMOTpHH- õoronoõoacxoro xonneacaea ae 
Mo~eT 6bITb cn~n~H~. 

2 

B HaCTOH~eM pa60Te Ha OCHOBe rrceB~ocnHHOBoro nOAxOAa K TeopHH 
CBepxTeKyqecTH rronyqeHa HHTepnpeTaqHR 60ronro60BcKoro KOHAeHCaTa"KaK 
ynoPRAo~eHHoro COCTORHHR ~eppOMarHHTHoro THna gnR onepaTopOB rrCeB,IJ,O
crrHHa B HMrrynbcHoM npOCTpaHCTBe. B~HcnHH KBaHTOBwe cpeAHHe onepaTO
pOB ncesnocnaaa K(p) KaK ~YHKl.wm npOCTpaHCTBa ~x H BpeMeHH t, MbI 
nOK~eM, qTO OHH OnHCWBaIDT Knacc~eCKHM,BeKTOp K(p}~x,t}, npe~ec

CHpyro~H~ Ha nOBepXHOCTH rHnep60nOHAa 8
1, 1 c 60ronID60BCKO~ ~aCTO

TOtl W 5 (p) H liMnynbcoM p • .IJ,arree MW cpaBHHM BbIpaJKeHHé AnH cpeA
HHX onepaTopa rrceBAocnHHa AnR cnyqaRb-06pa3Horo napHoro B3aHMO
~eMCTBHR 6030HOB c TO~HUM pemeHHeM 8U(1,1} MOA~H MarHeTHKa. r~ 

HaxoAHM, qTO 06a Bb1p8JKeHHR B 06naCTH MMbIX p ( p2 <...<. 45' ) COsnana
IDT c TO~HOCTbro AO K03~H~HeHTa ~, CBH3aHHoro c aHeprHe~ HyneBbIX KO
ne6aHH~ rapMoHH~ecKoro oCUHnnRTopa. 

rronyqeHH~ pe3ynbTaT rr03BonReT Ha~TH TO~HWM KnaccH~ecKHtl aHMor
 
60ronI060BcKoro Ko~eHcaTa B BHAe KOHTHHyarrhHoro Ha60pa n~eueCCHpyD

11
~HX Ha nOBepXHOCTH rHrrep60nOHAa 8' BeKTopOB nceBAocnHH8 K(p} • 

OH TaK*e npORCHReT xapaKTep KMH6pOBO~Horo npe06pa30BaHHR OT HYill 
OTTMKHBaID~erOCR THna K 8U(1,1} Mo~enH MarHeTHKa. KaK 6~0 nOKa38HO 

/6paHee B , ~ KMH6pOBOqHOe rrpeo6p830BaHHe, reHepHpyeMoe pémeHHeM 
~OCTa ~HHellHOM 3aAa~,B 3TOM cnyqae He Mo~eT 6HTb BHópaHO npH SHa~eHR
me CneKTpaJIbHOrO napaaarpa IÀ o1<'2, q;, H B qaCTHOCTH, B TO~Ke 
Ào=O. Terrepb CTaHOBHTCR RCHO, ~To,BbI6HpaH pemeHHR JOCTa g(x,t;À} 

np" À =)0 ,MbI Bw6HpaeM nOKanbHbIM 6a3HC (pemeHHR ~OCTa HrpaIDT ponb 
rerpan) aa OAHOpO~HOM npOCTpaHCTBe 8U ( 1 ,1 ) /u (1 ) , ~OOTBeTCTByro

~Hi1 BeKTOpy nceanocnana S(P} c HMnynbcoM p =~).~ -4,? • Mac
CH~eCKaH AHHaMHKa 8U(1,1} MOAenH MarHeTHKa ,IJ,anee pa3BOpaqHBaeTCR 
Ha,rr, npe~eCCHpYIO~HM BeKTapOM nce~IJ,OCnHHa s( } - nap~HanbHotl KnaCCH
qeCKOH COCTaBnRrometl TO~Horo aHMara 60ronID~BCKoro KOHAeHcaTa* • 

PaCCMOTpHM CHCTeMY N OAHHaKOBb~ 6030HOB, 3aKnID~eHHbIX B 
Mal(pOCKOnHqeCKOM 06õeMe v B npeACTaBneHHH sropaunor-o KBaHTOBaJ-ÍHR 
c raMHJTbTOHHaHOM 

3X\jJ+(X}
H=fd (- ~ml\)\fJ(X}+} Sd 3Xd 3x, <p ((x-x'I)'f/+(x}'t'+(x'}'t'(x' )'f(x} , (1) 

(11=1) "l-UH 

2
 

H=~}m b;bp+ ~V ~. ~,(P1+P2-P,-P2}V(P1-P2}b;b; bp,bp' ,(2)
 
P P1~2'P1	 1 2 2 1 

p,IJ,e 'f(x}= *L.:; bpe i PX, ~(p}=Sd3x<P(lxl}e-iPX. 

*	 HanpHMep, CO~HTOHHOe pemeHHe OnHCWBaeT OTKnOHeHHe B~KTOpa nCeBAO
CnHHa OT nnOCKOCTH rrpeQeCCHH c ~HKCHpOBaHHWM k 112/. 

'~l;t:,nk 1"( UH~í\ tmCT1lryr l3 
"uoe~mcl.Ã~{·''''·J')~~lUU~ I 

61oi&1l~_l':~U~~iiA. ~ 
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TIpH ManMX TeMnepaTypax T H BSaHMO~eMCTBHH ~(p) , BbJ,IJ.enHH 

áàse-KOH~eHCaT 

+ .~ +b =b = VN_ , b b = N o o o o o o 
KaK pe~epeHTHOe COCTOHHHe 

bpl O >= O, pio	 (3) 

M YAep~HBaH TonbKO ~neH~, KB~paTH~H~e rro orrepaTopaM b (pio), 
.	 p 

MbI rrpHxo~M K raMHnbToHHaHY 

N2 ~ .2 
H=2V ~(O)+L-., (1m + ~~(Pl )b+pbp+2~ L~(p) (b+b~ +b_ b), (4) 

pio PFO P P P P 

rne N=N +L, b;b - ~HcJlo t1:aCTHl\ B CMblcne cpemrer-o , 3TOT rao p
pio 

MHnbTOHHaH nerKO ~HarOHanHaHpyeTcH U-V rrpeOÕpaaOBaHHeM boronID60

aa. O~aKO MH BbLHBneHHH reoperaxo-rpyrmosoã CTPYICTYP~ Mo~enH (I) 

H ee CBHaM C ~yrHMH HenHHeHHbWM Mo~enHMH HaM õy~eT y~06HO ~yroe 

rrpe~CTaBneHHe r~MHnbToHHaHa (4). KaK HSBecTHo,u-V rrpeoÕpaaOBaHHe 

coxpaH~eT rrepecTaHoBo~H~e COOTHomeHMR ~H 60S0HHMX orrepaTopOB H HO

CHT rMrrep60JIHt1:eClmt1: xapaxrep, KOH,~eHcatiI-lH 60aOHOB C rrpOTHBOnOJIOJKH~-. 

M~ H~rrynbCaMH rrpMBO~HT K eCTeCTBeHHOMY rrpe~CTaBneHHID raMHJIbTOHMaHa 

(4) ~epe3 QHJIHHeMI-fbIe KOM6HHaQHH ÕOSOHHbIX oneparopos: 

K(P)	 (5 )l(b+i:/ + b b
1 2 P -p p-p 

(p) - - ! (b+b~ - b b )
K2 - 2 P -p P -p 

K(P)·= l(b+b + b+ b +1)
O 2 P P -p -p 

áaaHC aJrreõp~]M SU(1,1) (p) 

-'Ç""' ~[ J N 2 y(O)	 (6)H-~$ V K(P)+U_(K(P)- 1) 
+~P 1 /P o 2 

. rne fl 2 N 
1+ !?-/ - V(p)

p 2m V 

TaK KaK rrpe~rrOJIaraeTCH, ~TO CHCTeMa aaKnID~eHa B OÕõeM V=L3 

H I-IMrrYJIbC p rrpHHHMaeT OÕ~H~e KBaSH~HCKpeTH~e aHa~eHHH p= '2~ 
( n 1 ' n 2 ' n 3 ) (rne noe. (0(,= 1,2,3) - uemre ~HCJIa), raMHJIbTOHH8.H 

(6)	 orrHC~BaeT pemeTO~Hyro Mo~enb HeBsaHMoAeHCTBYID~HX rrceB~ocrrHHOB 

R (n = (K K aHanOr~Hot1 .Mo~eJIH HeBaaI-lMO1,n2,n3) o,K 1,K2). 
Ae~CTBYID~HX rrceBAocrrHHOB Ha pemeTKe HMrryJIbCOB rrpHBO~HTCfl MO~eJIb 

4 

aHTH~ePPOMarHeTHKa reHaeHôepra rrpH B~~eJIeHHH ~Byxrro~eilleTO~Horo' 

HeaneBCKoro OCHOBHoro COC~OHHHH, CBHsaHHoro C KOH~eHCal\HeM MarHOHOB 

B HMrrynbcHoM rrpOCTpaHCTBB /4/. . 
TaR. KaK H= L. EB Hp , TO COÕCTBeHHOe COCTOHHHe IYJ > , COOTBeT

p n 
CTBYID~ee 3HeprHH E , ~aKTopMayeTcH B Ha60p o~HoysenbHMX COCTOHHHHn
 
I~n>= Ç1 e I.~ n) p • JIer KO npoeepwrs, O~HaKO, ~TO raMHnbTOHHaH
 

(6) He HMeeT ~HCKpeTHoro orpaH~eHHoro CHHSY crreKTpa, ~TO CBHaaHO C 

HeKOMrraKTHOCTbID rpyrrrr~ ~HHaMHqeCKOH CHMMeTpHH n~ SU(1,1) • B p p 
P -M yane e~HHCTBeHHoA ee KOMnaKTHOH no~rpyrrnot1 õy~eT rpyrrrra ~

aOBbIX rrpeoõpaaoaaaaã U (1) , reaepapyeaaa oriepavopoa Kt } ) • IT03TOMY, 
p o 

COBepmaR B K~OM ysne paneTKH HMnynbcoB rrOBopOT R p Ha yron e 
reHepMpye~H onepaTopoM KiP)	 P 

R=n0 R(e ) , R =R(e )= eXP(-iK •	 '(7) 
p p p p 2(P)e}P 

MW rrpHXO~HM K raMHJIbTOHHaay 

2 ~
 

h=RHR- 1= N '>(0) (8)

2V + 

+ L EB ~ [K(P) (tJ. che +she )+K(pl (che +u she l_h]
pt o V o ) p p P 1 P Ip P 2 

Orrpe~enHH yron rrOBOpOTa C nOMO~bID COOTHOilleHHH ( V(p) ~ o ) 

cth e = - u	 '(9)
p . rp 

nonyqHM 

2J(O)H=L,ffi (E K(P)- u ~) + N	 (IO)
p p o / P 2V ~ 

r~e 

E _NY(P)cseche =[E ~)2 + 2(~) ~] 1/2
P V P 2m 2m V 

TaKHM oõpaaox, B KroK~OM YSJle p M~ paasepayna rrCéB~OCrrHH~
 

K B~OJIb HarrpaBJIeHHH \0 , Onpe~eJIHe~OrO KOMrrOHeHTOH K~P)
p 
HH~H CnOBaMM, OCHO~HOe COCTOHHHe Haweti MO~enH B nCeB~OCrrHHOB~X 

nepeMeHHbIX HMeeT CTPYKTYPY ~eppOMarHHTHOrO nOpH~Ka B~OJIb'OCH .;0 
Or.paHH~eHH~M CHHSY ~HcKpeTH~M CneKTp COCTOHHHH T8KOH CHCTeM~ OrrHC~

BaeTCH yHHTapH~ HerrpHBO~HMb~ npe~CTaBneHHeM rrOnO~HTenbHOM ~HCKpeT-

HOtí CepHI-I D+(j ), rne 
p 

. 1 IJ P=t 2" (1 + t.\p I ) Li =b+b -b+ b 
P P P -p-p 

5 



lK(P»2_(K(P)~2 _(K P ) 2 = j (j - 1)= .1(02 
o 1 2 pp 4p 

onpenenanr npencraanexae B p ~ Y3Jle: 

-1) OI) 
P=Lpb+b

P pp 

HaM~eM cpenaee 

=L::PK(P)+ .1'[.pLl 1L. pP o 2 p p-2p

SHa'tleHl1e oneparopos ncesnocnaaa B p -M ya..TJ:8: 

K (p) In> = 
o p 

(n + .1 + .1 IJ. ) In> 
,p 2 2p P <K~P) > ::; 2<K~PJ> = 2«K~P» ± i<K~P)/) 

• B peSYJIbTaTe ~JIR CneKTpa 3HeprMtí l1MeeM <K~P) I :::2 <K~P» , 

(2)E l{n}) =~E (n ~t1 +--1)  6;. ~)J + N2 
y

(O) 
p p 2 p 2 2 V 2V 

P . 

a c.~. s~a~11 ~BJIR~~CR COOTBeTCTByroml1e OÔ06~eHH~e KOrepeHTHWe COCTOfl
HHR (ORC) IV. ~e paa OTMeTl1M, ~TO B paCCMaTpl1BaeMOM HaMl1 cnyuas 

:I, KaK ~YHKQl1vr KooPAMHaTbI x 

<K'lP) (x,t) >=<tflole-iPx 

B pesynbTaTe rrOJIytIl1M 

-iHt (p) iHt ei'Px Ili-' >e Ki e o 

11 BpeMeHl1 t ~ 

4MSH~eCKl1M BaK~~ Cl1CTeMH, B03óy~eHKH Ha~ KOTOpb~ YCTOM'tlMB~ H COOT

BeTCTBYDT ~CEpeTHOMY CrreETpy 3Hepran,He COBn~aeT c pe~epeHTHHM 

~ <xlP ) (x,t) '1 
-

= 
~ v(p)_v__ 

E 
e 

+i (E t+px+.T)
p (15) 

BaKYyMOM lo>, COOTBBTCTByroml1M Ô03e-KOH~eHcaTY 

poro CTpORTCfl OKC. 

(3), c nOMOmb~ KOTO
<K~P) (x,t) >= 

N P 2 
_.y(p) + E
V E 2m (16) 

OCHDBHoe COCTOR~l1e MO~eJIl1 (I) - ôoroJIID60BCKl1M KOH~eHcaT nOJIyqa P 

eTCR npa n p = L\p = O, jp=+1/2: 

E (fO}) = .1 'L/E -(~ + ~ 
2 p t p 2m V 

V(P»} +N 
2 

V(O)
2V' 

(3) 
a TaIOKe COOTHomeHl1e 

«í<~P) »2 _ «K~P»)2 _ «K~P»)2 '= 1. 

F~y COOTBeTcTByeT COÓCTBeHHHll BeKTOp OTCID~a Bl1~HO, ~TO K~OMY yany p peilleTKl1 MMnynbcoB MO*HO conOCTa

1'fo), =ns e c h ~ exptL th~ b;b~p} lo> 
p - p 

'9 K(P) '9 K(P)-n 1 p 2 111)-n 1 p 2 
- e 2'2 - e lo> 

(4) 

Bl1Tb KnaCCHtIeCKáM BeKTOp nceanocnasa K'(p), npeu;eCCl1pYIDII\l1t1: .aa no

BepXHOCTH rl1nep60JIol1~a c óoroJIID60BCKO~ ~aCTOTOM GJ5(p ) =Ep BOKpyr 

OCI1 10 H pacnpOCTpaHHfO~HMCR BAOJIb OCI1 x B BH,n.e nnOCROM BQJIHbI· c 

l1MUYJIbCOM P • ~H cpe,n.Hero ~l1cna qaCTI1~HMeeM 
p 

BoroJI~60BCKl1n KOHgeHcaT -

p 

CJlO*Hoe COCTORHl1e, oóna,n.aIDmee p~~OM XapaK < ~ 
o 

(E.:.
I N (p) I 'f >=('f' IK (p)/ 0/ '> - .1 = 1. 2m 

o 00 022 

+ ~ ~(p) ) ~E 
V p

E 

TepH~ 'tlepT, B tIaCTHOCTl1, npH B~KJIrotIeHMH B3aKMO~ej;icTBMR V(p)-?O P 

OH nepexonar B 60ae-KOH,n.eHCaT.. OAH8KO BKJIlOtIeHHe CKOJIb YI'O,n.HO cnaõor-o Tenepb paCCMoTp~M TepMo,n.I1HaMHtIecKvrM rrpegeJI Mo,n.eJIH 60S e-rasa C 
B3aHMO,n.enCTBl1R v(p) ~'o npl1BOAHT K CYmeCTBeHHOn nepecTpoAKe 603e

KOH,n.eHcaT~,·nOCKOJIbKYB HeM B COCTOflHl1H c ,n.aHHHM p npl1CYTCTBymT Bce 

MHOrOtIaCTJ11.lHbÍe COCTORHHR i {np } > c BepORTHOCTbD Uh 
p 

=j~ (1-3'~p) , 
Sop = th 8p/2 • ilepeCTpOMKa 603e-KoHgeHcaT8 B 60roJIro6oBCKH~ npH 

TO~etIH~M napHNM BsaHMo~eMcTBHeM Me~ qaCTK~aMI1 

m(lx.-x·I)=2S(x.-x.) , Tor,n.a V{p)==2, ~v
't' 1J 1J 

K 

C MaccpA 

~{p)=2P 
J 

m=; 

BKJI~tIeHHM B3aHMo~et1:cTBHfl HOCl1T KOJIJIeKTHBH~n xapaKTep. 

CTporo rOBopR, paCCMOTpeHHoe RBneHHe (KoHgeHca~Hl1) npOHCXO~T 

np* KOHeqHoj;i TeMnepaType B TpeXMepHOM npOCTpaHCTBe. HH*e AnR B~ane

Hl1R HeKOTOp~ cBRset1: gaHHoM MO,n.6nH MH paCCMOTpl1M ee B O~HOMepHOM 

BapHaHTe rrpH HYJIeaOn TeMnepaType. ilpH 3TOM tIHCJIO qaCTHQ B KOH,n.eHcaTe 1 <\foI N (p) l'Po) = .1. 2J +p2_ W 6 
2 ú)5 ' 

<1f./í«P) (x,t)! "V )=_~ +p2_ .IU1 ,-(p) I _2'p :j:i(E t+px+ 
1T 

)
o o o W ''-TO K+ (x,t) \f' )--,-e P5 _ o W 6 (P) 

(I7) 

(18) 

CTaHOBI1TCR 6eCKOHetIH~. Wfi(P)=p[p 2+4.f 
I 

np~e Bcero B~ITMmeM HeKOTop~e Ha6JIIDAaeMNe xapaKTepHCTl1KH.6oro

JIID60BCKoro KOH,n.eHcaTa (14). MCnOJIb3Yfl BNp~eHHe AnH raMHJIbTOHHaHa 3aMeTHM Tenepb, tITO AnH HCCJIe,n.OBaHI1R cvrcTeMW (4) MH I1CnOJIb30Ba

(10) 11 onepaTopa I1MnyJIbCa JIH ORC Ha rpyrrne 5U{1,1) • feoMeTpvrtIeCKH cHqTeMa 3THX COCTOHHHA 

6 7 



onpenenaerca TOqICarvrn: O~HOpO)J,HOrO rrpOCTpaHCTBa SU ( 1 , 1) lu (1 ) 
eCTb ÔOrOJIIOÔoECttaR qaCTOTa* • B peaynsvare IlJlOClCOEOJlHOBOe penreaae

~ByxnOJlOCTHorO rHrrepÔOflOHAa. I{aK M~ ~Ke OTMeqaJIH BO BBegeHHH, aHa

JlOrHqHoí1 reOMeTpHqeCKoti CTpYKTypOti OÔJIaAaeT KJIaCCHtIeCKafl nCeB)J,OCrrH	 i 8 k 2+4.P ' 2 VJ e (X, t ) (27)
HOBaR MO)J,eJIb feí13eHôepra, KOTOpaB B KOHTHHya~bHoM rrpHÔJlH*eHHH brrpe~ 

S = .1.)J,eJlfleTCfl ~YHKQHeM r~ToHa /12/:	 . 
k -2Jj e-i8(x,t) -Jk2

+4§"H=_lSf(s(t»2+(S(2»2_(S(O»2}dx . (9) t2	 l x x xf 

BeKTOp S Jle~HT Ha rHrrepôoJloHge 

1812 ~ (S(O»2_(S(l)}2_(S(2»2 =1.	 (20) 

Torga B TepMHH8X rrCeBAOC~epHqeCKOM rrpOeKQHH 

S+=S(1)+iS(2)= ~ S\o)= 1"+ 1~12 (2I)
 
1 -13" t2 ' 1 _ I,)"12'
 

H	 2 

r SL5x /	 
(22)

dx
 
H=- '2 (1- 1':)12) 2
 

SO iS- )a ypaBHeHKe ~B~eHHfl B TepMHHaX M8TPHQ s= iS+ _Se eYTb( 

(23)St	 = ii [s:Sxx ] • 

MO,I{eJIb (I9) B O~OMepHOM sapaaaee flBJlfleTCfl Õ -MO,rr.eJlbHhIM (KaJIHÔpO

BOqHO SKBHBaneHTHW~) npe~CTaBlleHHm~ HeJlHHetiHoro ypaBHeHHH illpeAHHre
pa (ID1II): 

i't't +\f xx - ?(l~ /2_J )'f =0 , (24) 

c OTTaITKHBaHHeM /ã,7/. 
B ~BYX-H TpeXMepHWX cJlyqaHX MaJIOaMI1JIH~~Oe rrpHÔJlH~eHHe AJIfl OrHô8ID

~e~ S+Ta~e rrpHBogHT K HYill BHga (74) • YpaBHeHHfl (23) HMeIDT TOq
H~e pemeHHfl B BI1,IJ.e "crrHHoBb~" BOJlH 12/ 

+i(kx-wt)S±	 = s± e , 'O S (o) =0 (25)
t° H 

W=k2S (o). 

Ms (20) HMeeM w = ~2fl:S+S- , TO eCTb OÔ~HYID KB~aTHqHYIDI 

° ° ~HcnepCHID. O~aKO KaJIHÔpOBOqHafl 3KBHBaJIeHTHOCTb (23) 11 (24) HaJIa
raeT ~OrrOJlHHTeJlbHYID CBflSb (CM., HarrpHMep,/6/) Ha BeJlKtrHH~ k ,
 

S~ H .p ,TaK qTO
 

W = k 2 J1+S+S- 1= k Jk2+4~	 (26)- ° ° J 

8 

~1
 r,rr.e 8(x,t)=kx- W6 (k)t , OrrHC~BaeT rrCeBAOCrrHHOBYIO BOJlHY,
 

COOTBeTCTBYID~ npeQeCCHH BeKTOpa Sk Ha rHrrepÔOJlOHAe (20) c ôoro

l~ JlIOÔOBCKoi1 qaCTOTOM (26) 11 pacnpocepanaomyioca B,lJ,OJIb OCH x C HMrrYJIbCOM 
,1 k • ~aJIee, cpaBHHBaR MaTpHQY (27) C MaTpHQeti (R(p» Ha6JI1O,rr.aeMbIX 

ÔOrOJIIOÔOBCKoro KOH,lJ,eHcaTa. (I5), ( 16) npz k ss P, nonyvaea, qTO B oõnac
TH MaJIHX HMrrYJIbCOB p~(4f oôa B~p~eHHH COBrra,lJ,aIDT 11 HMelOT BH,lJ, 

2(;o( >=So _2 & 2(K ±)=S ± = 2{Ji' +i(px-2VJpt)
p) (p)-p i p (p) p e 

TaKHM OÔpa30M, HMeeTCfl COOTBeTCTBv:e Me*gy HaÔJIID,lJ,ae~ ÔOrOJlID-

ÔOBCKOrO IWH,lJ,eHCaTa (\.fi IK~P) (x,t)1 'tio> 11 BeJIHqHHaMl1 s~p) (x,t)°	 1 
I1JIOCKOBOJIHOBorO peaeaaa SU("1,1) MO)J,eJIVI: fef13eHôepra** • S ~p) 

1
(x, t)

1 

CBRS8H~ C Herrpep~BH~ CneKTpOM OÔpaTHOM 3~aqH,H HX MO*HO TpaKTOBaTb 

KaK KJlaCCHqeCKHe aHaJIOrH napQHaJIbHNX COCTaBJIHIO~MX ÔOrOJlIDÔOBCKOrO 

KOHgeHcaT8 C HMrrYJlbCOM p • OTMeTHM TaK*e, tITO (25) RBJIfleTCfl TÔqH~ 

perneHHeM HeJlHHeMHOro ypaBHeHHfl (23). 

ABTOp~ ÔJIarO)J,apHN aKa,lJ,eMHKY H.H.BorOJIIOÔOBY 3a HHTepec K paÔOTe 

H OÔC~eHHe peSYJIbTaTOB. 
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Ml1XDltbK013 B.f., ITarnaeB O.K. P2-86-754 
HCKOMnaKTH~e MarHeTHKH, 6oronID6oBCKH~ 

I<:OIl,Il,UHCaT 1-1 perneTO'lHbIl':i 603e-ra3 

ITOKBSBHO, 'lTO 6oronID6oBCKaH TeopHH CBepXTeKY'leCTH B rrpOCT
puuc r a e HMrrynbcoB MO:>KeT ÕbITo. npenc r-aanena B BI1p;e· perneTOl.IH0I1 MOI
AenH HeB3aHMop;e~CTBY~~HX rrceBp;ocrrHHOB. CBepXTeKYl.Iee oCHOBHoe 
COCTOHHHe COOTBeTcTByeT ~eppOMarHHTHOMY yrropHAO'leHHID TICeBAO
cnHHOB H HBnHeTCH SU ( I , I) o6061I~eHHbIM xor-epen-rnsrx COCTOHHHeM. 
KBaHTOBble c pennne TICeBp;OCTIHHOBbIX orte pa'r'opon B KmKAOM yane p 
perneTKH HMTIynbcoB' OTIHCWBaIDTCH KnaCCI1'leCKHM BeKTopOM, rrpe~eCCI1
pYIDmHM c õoronID6oBCKO~ 'laCTOTO~ B rrpOCTpaHCTBe TIOCTOHHHO~ OT
pH~aTenbHo~ KpHBH3HbI. CpaBHeHHe HX c KnaCCH'leCKHM pemeHHeM He
nHHe~HO~ MoAenH TICeBp;OCTIHHOBOro MarHeTHKa rrOKa3WBaeT, 'lTO OHH 
COBTIap;aIDT B 06naCTH ManbIX m-myrrsc on p , 

Pa60Ta BWTIOnHeHa B TIaõopaTopHH BW'lHCnHTenbHO~ TeXHHKH H 
aBTOMaTH3a~HH O~H. 

Ilpenpaar Oõsemoreaxoro HHcTHTYTa anepasrx uccnenonanaâ, Ilyõna 1986 

rr~peBOp; O.C.BHHorpap;oBo~ 

Makhankov V.G., Pashaev O.K. P2-86-754 
Noncompact Magnets, Bogolubov Condensat 
and Bose-Gas Models on the Lattice 

The Bogolubov theory of superfluidity in terms of noninter
acting pseudospins model on the rnomentum lattice is represen
ted. In this approach the ground state - Bogolubov condensate ~ 

and the ferrornagnetic ordered state of pseudospins are related 
as well as the expectation values of pseudospin operators and 
the spin-waves classical solutions of the SU(I,I) Heisenberg 
model. Both of them describe a precession rnotion on the pseudo 
sphere SI,1 with the Bogolubov frequency anJ coincide exactly 
in the region of small p(p2 « 4 p). 

The investigation has been performed at the Laboratory of 
Cornputing Techniques and Automation, JINR. 
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