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} I: B llOCITe~Hee BpeMH aHa~TarrDHOe BfUDMaHHe y~anHeTcH HayqeHHID KpnC­

T~OB, MarHeTHKOB H HeKOTOpHX Op.rjHH~eCKHX C08~RHeHHH, CTpYKTypa 
KOTOpHX KMe8T C~OHCTHH XapaKT8p 71 . OCHOBOH TeOpSTnqeCKOrO Hay~eHHR 
TaKOrO po~a MarHeTHíoB RBJD18TCR MO~eJID reitaeHÓepl'a. 3KcIIepHMeHTaJIb­
HHe HCC~e~OBaHHR 12 o~HoMepHHx MarHeTHKOB YKa3HBaIDT Ha cymecTBoBa­
aae B HHX IIpH HH3KHX TeMTIepaTypax BoaóYJK.'neHHll, KOTopHe MO.lKHO TPaK­
ToBaTb KaK CO~TO!rn. IToc~e~HHe OÓH~HO.~TCR pem8HHHMH He~H8fiHHX 

KJIaCC~eCKHX YPaBHeHHH. IT08TOMY npencraanaerca BBJKHHM rrpOCJ!e~HT:O na­
pexon OT KBaHTOBOrO (pemero-nroro) K aenpepasnozy (KJIaCC~ecKm~y) na­

PHillITY Mo~e~ renaeHóepra. MHor~a TaKOn nepexo~ ocymeCTBJIReTCR ~TeM 

WOpManbHOH 3a~8HH cnHHOBoro orrepaTopa ~ KJIacc~eCKHM BeKTopOM I. 
~TepHaTHBHHM H MaTeMaT~eCKH óo~ee eCTeCTBeHHHM nO~O~OM RBJIReTCR 

\1ft ycpenaerrae KBaHTOBOrO ra.MHJII,~OHHaHa MO~eJill I'eãaeaoepr-a no H8KOTOpHM 
COCTORHIDIM. 

~e MH paCCMOTpHM XYZ -MO~eJID reHaeHóepra c yqeToM O~HOHOHHOn 

aHH30TponHH. rrepexo~ OT KBaHTOBOrO OnHCaHHH K KJIaCCKqeCKOMY ocymecT~ . ,: 
~eTCR c nOMOmPID OóOómSHHHX KorepeHTHHX cocTomIHit (OKC) rpyrrIIH SU(2) •

": .,~ 

McnO~30BaHHe nOCJ!e~HX onpaB~aHO HX Ó.nM30CT:bID K COOTBeTCTBYIDmHM 
~, KJIaCC~eCKH1f COCTORHRffM. 

I. XXZ-M01l8JID refiaeHóepra BO BHelllHeM MarHHTHOM Iloo:!!e. 
J s~ ~~ 
'~ .-

PaCCMOTpHM xxz- MO~eJID refia8Hóepra ~ weppoMarHeTHKa c yqeToM! • I
~\~ 

aaeumero MarHHTHOI'O fIOM, HanpaBJIeHHOl'O no OCR aaaaorponaa:II I 
f\ 1"\' 1'+"- "-"+ 1 "'Ç""' - "z"z ~ cz 

)-'2J-;J j j+<;SjSj+<rH=-4~Jjj+(} (SjSj+õ * SjSj+6 -fhL_..S j " '" I J, j,u j 

I
 (LI)
 

...... z
l'~e S~ Sj - CTIHHOBH:e orreparopa, J j j +õ ' J j j +Õ - 96MeHHbl8 HH­

J 
rerpaza, Õ = ± I, T. e. yqHTHBaIOTCR BaaHMO~enCTB:IDI ÓJIIDKafiurnx cocsneã. 

TIepeif,neM OT cnHHOBHX oneparopoa Si ,5z K ,I(BYM õose-orreparo­
paM p03U(eHHR a; li Y.ID'P!TOJK8HIDI a C nOMOIIU>ID rrpe~CTaBJIeHHR XOJIcTefi­f'
 j
 
Ha-ITpRMaKOBB ( s >> I ): 

,
~~':.~' " """ ," ... " ...,.., ~,~ '.,.".,." ~," , 

,·{j·:~t~~~:·:~·.I' ',' .:.::: ~i f :"J';';~~'(."~ ,­

' 

D'1.tJii1tumwi~ RHCTIIt'Y1' I 
;~ I ~ " Ulf4BWI in-:C",enOaiUDI 

"..'" __ o... ._ ....~ 

'"l.' 



+ 1 __ + a.a.1\ a.a. 1\ ~1 I\z + (1.2)S:={2S'j1- -.L.l a. Sj-~ a j 1- -L2 , S.=s-a.a. 
J J JJ 2s J 25 

a1c [ai,a;) = Õi j , [ai,ajJ = L ' a; ] = O • 

B flliSKOTeMTIepaTYpHOM npe~e~e ( a:a. « 2s B paSJIO~eHHH p~­
J J 

KaJIOB B WOPMYJlax (1.2) no CTeneHíIM a+.a ./25 MO}I{HO OrpaHH"tlRT:bCR nepBH-
J J 

MH "tlJIeHaMl'I: 
-~+-\ + '+- 2 

f
 
a.a. a.a. (a.a.)
 

1- -2-2 = 1- -l-1- - J i - ... (1.3), 
2s 4s 32s 

B npeHeOpeJK8HllH "tlJIeHamI nopansa a +ai 2s B paSJIOJlt8Hlm: ltOpHR 

'( I .3) IWHTHHYa.JlliHllM npe~e~OM xxz -Mo.n;e.rrn: rettseHOepra (I. I) FIBJIfleTC,fI, 

He~e:tllioe ypaaaeaae II.Ipe,IUllirepa C KYOH"tleCKott HeJIHHeíllioCT:DID (HY1ll)/4/: 

i<p + ACtl '+ jí<P +}. Jep12<p = Ó (I. 4) 

2"'" ,rne A = sJoa , jJ =2sJ (1- J ) -}Ih , /\=2J J' ' s - cnaa, a ­o o 
nOCTORHHaB: penerxa, J'<»: xapaarepasyer aaasorponzn MO~8JIH, 

' Jo=J j j+ õJ o=J jj+5 

Y"tlHTHBaH CJIe,n;yI<:JUtillt ~eH B paanoxenaa KOpHR (1.3), Mbl npn,ueM 

OllRT:b K (1.4), HO C nepeHop~mpOBaHHHM Ko~~eHToM rrpn H8~ettHoM 

"tlJIeHe 14> 12 'P : . 

À"'(J-1) . (I. 5) 

B peSY.Jl:bTaT8 npa j = I, T. e. B c.nyqae xxx -MO~eJllI, À = O H 

KYowrecKHi1: "tlJIeH B (1.4) acxeaaer , a BSaHMo.neRcTBHe "BHK.JIR]qaeTC.lI". 

Orcnna CJIe.n;yeT, "tlTO: I) zraae B ImSKOTeMIlepaTYpHOM npanene He~SR 

npsaeõperars no KpattHefi Mepe BT.OpIL'\1 "tlJleHOM B paSJIOJKeIDUI1 (1.3); 
2) npH f x I, T.e. B XXZ-MO~eJIH co CJIaOOH aHRSOTpollHett, Heooxo~H­

. + 3 
MO paCCMaTpHBaT:b CJIe,n;ylOmRe "tlJIeHI:l B (L 3). C TO"tlIlOCT:bID O( (a a) ) 

raMR.lThTOHHaH (I. I) HM~eT BH,IJ; 

+2 
1\ S [+ + + + +2 3 +H=lI - 2't=,J (aj+õa j + baj-tííajaja.j + ca j+6'a j a j +baj+~ajH'aj 

o o 
J,6' 

2 +2 +. 2 +3 2 + +2
 
+ b,aj+~ajaj+ a j + caj+Gaj+Gaj' + (ajaj+~ +ba j ajaj+~ +
 

(1.6) 

2 

+3 2 + + 2 2 +2 + 2 + +2 3 ] 
+ ca j +bajaj+õaj+õ + b aj+õajaj+õ+ cajaj+õaj+õ)a ja j+ 5 a j 

1 ~- [ + + + + 1 "'\' +- 2' ~Jo -s(aja j + aj+~aj+õ)+aj+õajajaj+õ + ~h~ajaj 
j, 6"" . ~ 

s2~ 1 1 1i.. r~e II =- -2 L_J· '+r.- - uhsN, b=- -4 (1+ -8 ) , c =- ---2I o jf J J u / - S S z 32s 

HCnO~SYR npo~e.n;ypy, OITHCaHHYlO B /5/, nOCJIe Hec~o~ BH-qHCJIeHHfi 

no.nyqJ!IM" f {,-MO~eJI:b " : 

i~ + Aq:>"+ j<P+ÀI<P1 2<p - (1<P1~4J = O , (L 7) 

2
r~e À =2J (S-4sb) , ~ =6sJo (b +2c)o 

Yp~HeIme (1.7) scrpexaerca B paS.mI"tlHHX <PHSi€eCF'IDe sanaxax H 

~OBO~HO HHTeHCHBHO. Hsy"tlaeTCR B nOC~e~Hee BpeMR 6/. lia RSHKe Oose­

rasa OHO cooTBeTcTBYeT ,IU3yxqaCT1fCIHOMY npHTmKeHKlO aa ~aJIeKHX "pac­
croaaaax" H TpexqaCTWlliOMY OTTaJIRl?I.BaIDUO aa "OJil1SIDIX" paCCTO.llliIDDC 1II 

Ooxee rrpllIcnocoo~eHO ~~ orraCaHKff nay~eBcKKX "tlaCT~, "tleM oO~Hoe 

HYlli rpYTITIH S 3 . 
PaCCMOTpHM Tenep:b MHOrOKOMfiOHeHTHoe oooO~eHHe XXZ-MO~enH (I.I} 

1II ~TeM KO~eOaHKff perneTKH B c~e.n;y~ npHo~eHHRX: 

= ,J j j:õ J o-J 1 I x j+6"" -Xjl 
(1.8) 

~ 2 ~2 3
U = ~ (Xj+~-xj-a) + 3.! (Xj+~-xj-a) 

rrOc~e ~, HO Hec~oEHHX BH"t!lIIC~eHHa H MaCillTaOHoro npeoopaso­

BaHIDI nOJIY1lHM c~e,Ityl)IIWIO CKCT9M,y ypaBHeIUfii: 

iei> + <p"-n cp + }.(iP4>l<t> - r (<PIP) 2cP = O , 

(L 9) 
ri = n"+o«n 2)" + Bn1v + (iPCI»" 

r.n;e ol,B=const , <p=<p+ro 1 -1, ... ,-J.},Y'=diag(~, ~ qDf} P 

cp = (cp., '<P2 ' •••• ,'PN ) t N=p+q 

CKCTeMa (L 9) OImCJiBaeT CIlKH~mmOBoe, Crum-WOHOHHOe H WOHOH­

WoHOHHOe B9aHMO.n;e:ttCTBID1•.II~ r = i\ = O, N:1 CRCTeMa (1.9) OWIa 

nanyqeHa ~ HS ~TOPOB B /7<OHa HBnReTCR HHTerpnpyeMoH npR ~ = ·-i 
B =1/3 8. B /9 ~ CKCTeMH (1.9) npm r = oOWI HalneH H Kcc~e~o-
BaR II.IlIpoRIDt Macc O,D;HOCOJmTOHHIfX pemem a li c.nyqae rpynn u (2) mt 

u (1,1) YCTaHOBJIeHH oOJIaCTlI cynecraoaaaaa TaKlIIX pemeHJI:a aa (cI.. , B)­

nxOCKOCTK. 3 



2.	 XYZ -Mone~ c OliHOMOHHOM aHM30TpOllMeM BO BHeillHeM
 

MarHMTHOM nOJIe
 

~aCCMOTpHM XYZ-MO~eJIn reH3eHóepra, OllHcaaaeMYID raMMJIDTOHHaHOM 
BH,IJ;a /3/: 

1\ /'o " 
H H + H + H	 (2.I)XYZ K m 

r.n;e 
!' '" \ 1 [ - ,,+ /1_,,- + "+"- "+ /\.-l "'z"z } 

. HXYZ=-~li J (8
1\ 

n+Sn+1 + SnSn+1)+J (Sn Sn+1 + Sn+1 Sn) +J 3SnSn+, 

" ,~} 1 L- "+"+ ,,-,,- + "+"- "-1\+ 1 "z 2 1 
Hk=-2~liLK (SnSn +SnSn) + K (SnSn + SnSn) + K3Sn J 

+. 
'" I,/'oz	 ,H m=-jlh S , J = J,±J2 K = K~ :!: K2n'

"f1 

2 
m.a A± 

J i = J + +-	 , S = SX +
-

iSY 
o	 n n n 

a _ nOCTOHHHaH perneTKM, J i - OÓMeHHHe HHTerpaJill, Ki - KOHCTaHThI 

O,IUfOMOHHOM aHM30TpOIIl1M. + 
"'zOrraaoase onepáropa s~ Sn y.n;OBJIeTBOpHIDT KOMMyTauflOHHhIM COOT-

HOrneHIDlM: 

,,± ,, :.. /1+ Jl ~~, S~ J -
+ S [ Sn,Sn -28n 

z (2.2a)
n 

M 

f,,± "z] [,,- "+] [,, - 11-1 [1\+ "+] ["z "z] (2.2ó)LSi,Sj = Si,Sj Si,Sj = Si' ~j = Si ' Sj = O 

IIP~I i "I j 

YpasHeHMe .n;BIDIteHHH .n;JIR oneparopa cmma HMeeT CTaH.n;apTHhIM BM,II;: 

:.- [I'''''] (2.3)ihS = Sn,Hn 

MJIM B KOMTIOHeHTax 

'hr.x, "x /\.v "'z J SYSz + (K -K )SZSY ., j!hSY=1 Sn + J2S~+1Sn 3 n 2. 3 n n2(K 2-K 3)Sn n+1 n
 

.~Ày' "y c.x ""2 "'X"z "x"'z I\z (2.4)

lnSn,= 2(~3-K,)Sn - J,Sn+,Sn + J3SnSn+,+(K3-K,)SnSn+~hSn
 

, .. z 1 t\z "'x "Y "xl'Y I'y"'x

lbS = 2{~1-K2)Sn	 + - + (K,-K 2)SnS nn	 J 1Sn+,Sn J 2SnSn+ 1 

4 
'. 

.If.;Lq nepoxona K I\JIaccwreCK'JMY npe.n;e.rry ycpe,Il;IUiM oneparop H no 

COCTOfIHillO .. ) s+ 
1'):>= nrsrt > =n(HI'Snl2.)-J e n nlj,_j> , (2.5) 

rt t1 

HBJlRIDmeMYCH OÓOÓ~eHHHM KorepeHTHHM COCTOHHH8M,COOTBeTCTBYIDI~ rpyrr­

1101. ne SU(2) MMeeM 

(2.6)H=<~IHI'$")= Hk + HHXYZ + m 

r.n;e 

HXyz=-j2~~[(HI'S"nI2) (H l'$n+,/2)J-' [J-()n)n+1 + )~5'::,) + 

+J+()n~~:' +5'n)::') + J3<l!n/2-,) (l5"n+i! 2_,)]} , 

l 2 Hk=-~~~(H /'5YlI 2)-2 [~K-j(2j-') ().I'~+~~) +' ~K-t-j.(2j 1'S' n + 

4+13 + H2j) 5nI2)+K3j2«,- l'S"nI 2 ) 2+ }15"n/2
) J}1 n 

2 
Hm==-jlhj L.(IS'Ir·f -1) ( 1'5n 1 +1 r1 - cmUl. 

ri 

~ ycpe,IUfeHHhIX cnHHOBhlX orrepaTopOB OÓH~HO paCCMaTpMBaIDT .n;Be 

rrapaMeTpH3aunH ~epe3 yrJIOBhIe rrepeM8HHhle: 

SY = sin8 sinlf. , SZ = cose (2.7)S~ = sinencosfn ' n n nn n 

M nepeM8HHhI8 '5	 li '5;~ c nOMOmbID c~epeorp~H~8cROH npo8KU,HH:
n n 

1-1~ /225'n 2~;
S+	 S == , s z = ---n (2.8) 

n	 n--H l"S'nl2 ~57 n H 15J2 n
 

Be.mI~HF...bI )'n , 8 n H lfn CBH3aIrn: no <DopMYJIe
 

8
 hl'n
 s = tg (2) e
 
n 

n 

Knaccaxecxae ypaBH8HIDI .n;BIDK8HIDI B T8pMillIax rrepeMeHIDIX' '511 '$'~ 
H cp =cos8 , lf . MO)KHO nO.ny-crnTn C nOMOII4hIO CROÓOR Ilyaccona Ir!1 *): 

n n n 

{'S'n,'5e.1=-i(1+ 15nl 
2 
)25n~ f Lfrt) <t>d := Orle (2.9) 

*) -' OTMe'tMM, 'tiTO KJIaCCWIec:I\.Hit zarpeasaaa, nopoznamraâ 3TH ypaBH8HIDI t 
nO~ª~TCH npH paCCMOTpeHKH COOTBeTCTBYromKX ~a30BHX HHTerpa-' 

. JIOB- 111). 

5 



MMeeM, COOTBeTCTBeHHO, 

iS == (1+ l'S'nI2)20HD'n,~:,'s'''lH':S-:+1 ) /'()'5~ , (;2. Ia)n 

rne H 3a,II;aH rlJoPMYJIOM (2.6) ~I 

'OH'dH m 
Lfn epn - ~.(<p ,r ) (2.11 )=='O<Pn (~n,tpn)' 

U'1n n n 

anocs 
\J. 

H (<Pn,lfin) == -J; {[~tp~) (1-1'~+1)' (J1coslflncoslfn+1 + J2SinfnSin<fn+1)] + 

2 2
+J 3<Pn<Pn+1} -n;t~ 1-<1>~ >(K , cos .pn +K2 s i n 'fn >] +K3'!'~} - flh ~<Pn 

(2.12 ) 

lITOOl1 rrepeí1Tl1 R Herrpep.b!BHOMy rrpe.n;eJJY, rrOJIaI'M Wy-HRI.UilO "5'(X,Y/ 'l/i-) 

HenpepH:BHOM, pa3JIOJKY...M ee' B pR.IJ; 

~ r ~ r 1 ~ 2 
.)k+1 ==.)k+(a 'V)':>k+ TI (a\7) )k+'" (2.13) 

r.n;e a = (a,a,a), 'V - rpa,IUieHT. 

OrpaHWll1BlillIC:b RBa,n;paTWlHhIMl1 no a 'tIJIeHaMH B paanoxenaa (2.13), 
no.n;CTaBJI.fUI ero B (2.6) 11 nepeíi:.wI OT CYMMl'IpOBaHIDI no Y3JIaM Rp11CTa.7IJIl1­

'tIecRoí1 perneTRl1 K l1HTerpl1pOBaRRID no Oo~eMY Rpl1CTanna, rroJJY'tIID~ Bllp~e­

Hl1e ~ RJIaCCH'tIeCROrO r~JI:bTOHl1aHa: . 
H==Ho+Hxxx+Ha+Hm (2.14) 

r.n;e 

HO=-j~[Joj+ t(K 1+K2+K 3 ) ] 

.2 2 S :3 2 -2H =2J J a d x (\7'Ç'V''S! (1+ 1')/ ) xxx o 

Ha=-2Joj2a25 d 3x(1+ /)"12. )-2tt [ M
1 
()+)~)2-M2()-S .. )2+M3(1)12_1 ) 2 Jj , ,. 

:i 
. r 3 2 2-1 

Hm==-jlhJ) d x( 1'$ I -1) (1"$/ +1) 

~. i )M·:: ( m t -+ ~ /(. /.1
L 2' a:t.· I. o

J (2'.15) . 1: 
(, 

YpaBHeIme ~IDKeHIDI ~ rrepeMeHHhIX 's' 11 'S ti- llMeeT j3l1)J; 

i"S' == (1+ 1'S12 ) 2 0HI 5 '$'H (2.16) 

11JIl1 

l~ + 6. 'Ç - il r if {~ ~ I'; i rMI ( r+ r if) -t "f:!. ( r -r~) t ft( s(I 5'I~- f)5] ­
1-t \~ Is, 2. L· 

~)[M1 C$'+"$':~) 2-M2 ('$-'5/(.) 2+M3 (151 2 
- 1 ) 2] +~'h'S' == o 

~(1+r'S"l (2.17) 

3.n;eC:b 6. - JIaILJIaCMaH, }'==j1/2Joj2a2 , t/2Joj2a2 -- t 

YpaBHeHl1R ~~eHRH ~ rroJIefi e(x,y,z,t) 11 ~(x,y,z,t) • 3aTIH­

rueM, OrpaHH'tIRBillHC:b ~ npOCTOThI O.n;HOOCHoí1 aHH30Tporrl1efi: 

.1e - [M 3+ (V lf) 2] sine cose+ (.f-~h) sine==o (~ .·18) 

div(sin
2e 

"ltf) -&sinÊl == o 

OTMeTllM 3.n;eC:b, 'tITO BhIOOp OKC, ocy~eCTBJImO~ nepexo.n; OT RBaHTo­

Bofi 3a,II;a'tll1 R RJIaCCl1't1eCROM, He CJJY'tIaeH 11 onpe.n;eJIHeTC~ Cl1r~eTpl1eM ra­

MRJThTOHl1aHa. TaI\, liCI10JI:b30BaHl1e OKC rpyrmu 5U (2) B paccaarpaaae-
MOM HaMl1 cJJY'tIae MoiKeT 011T:b onpasnaao JIHlll:b .n;JIH raJVIl1JI:bTOHliaHOB co CJIa­

oofi aHH30TpOnHefi J. -J. rv a 2 H K. rv a 2 ,TOr.n;a MHOrOOÓpamm O.é(C 11 
l J l 

raMl1JI:bTOHl1aua npaRTl1't1eCKM COBna.n;aIDT. HeBHnOJIHeHMe YCJIOBliM MaJIOCTl1 

au1130TpOmm npasonar K BeC:bMa "8K30TWleCYJ1M" I\OHTl1HY8..1IbHHM raMl1JI:bTo­

Hl1aHaM, .rwm KOTOpHX BHOOp rpyrmu O.í\.C B Bl1.n;e 5U (2) Bp5I,1J. JIl1 onpasnaa , 

3. OllHorvrepH1lM CJIY1Iai1 

PaCCMOTpllM .XYZ -Mo.n;eJI:b, orpaHl1't1l1Bllll1Cb .n;JIH npOCTOTH o.n;HOMepHHM 

CJJY'tIaeM. .oBe.n;eM CKOOlcy Ilyaccona .n;JIH .n;BYX 9,JYHICLUiOHaJIOB A ,li B B BVI.n;e 

{ A, B, J == - i (1+ I '5") 2 ) 2 5c1x íOA bB _ ~ A' bB } (3.1)lo') S$"' 6')* b'$' 

• Jf.
Terna nOM '5"( x , t) li 'S (x , t) y.n;OBJIeTBopmoT ROMMyTaJ.,U1:0HHOMY COOT­

HO;JJeHIDO 

{'S(X,t), '5,\((y,t) J = -i(1+ i'S'(x,t)/2)l)(x-y) (3.2) 

IIpl1 8TOM ypanneuae .n;BIDKemm .IJ,JIíI nOJIH 'S (x, t) ID.1'eeT Bl1)J; 

~={H,5'1 (3.3) 

6 7 



HJUi 

.. ., :2~"~I.i. - ]
L'ç+ t;.'- .,. iLM,l~+rlf)+M!.(~-rolfrfflJ3(t~I!-1)Ç­

'I ~ \ '\ \:t e. . (3.4) 
- _(3_.-zllM1 ("S'+:f1l 

) 2-M2 (~- ~") 2+ M3 (/ 'S"/2_ 1) 2J+2)-lr h 'S = o
 
~ 1+1"S'1 /
 

2htr.n;e }l'= jA/2J a2 , t-+2J
oj-2 o/a 

IIepetl.n;eM OT nOJIeR 'S R '5')t- K CwepWleCIlliM nepeMeHHHM C nOM01.l.\bIO 

npeOÓpaSOBaIU1H : 

S+ S (3.5)'$1/=1+"8~= 1 +S3 
3
 

+ + - 2
r.n;e S- = S1 ± iS 2 ' S S +S3 = 1 , npKtIeM Sk(x,t) yjJ,OBJIeTBopmoT 

KOMMYTauROHHllM COOTHomeRRRM 

tSi (x,t) ,Sj (y,t) 1= [ijk Sk (x,t) b(x-y) (3.6) 

aJIT'8ÓPhl lliI su (2) .,I!,Jm npORSBOJThHhlX 4JyHRI.J;l1:0HaJIOB A R 8 CKOÓKa 

ITyaccoHa HM8eT B~ 

08tA,s1= E. i j k Sdx ,~ .. 6'S~ Sk(x,t) (3.7) 
J 

ypaBH8HIDI .lU3IDK8HIDI, 3KBRBaJI8HTllli8 (3.4), B T8pMl:max sk RMelOT 

BH,JJ; 

Sk = {H,sk} (3.8) 

UJIR B.BeKTopHoft ~opMe 

~ r -+ -;. -7] [-"" ~ JS ==·L S' (S" +MS) + h' S , {3.9) 

r.n;e 
-+­

8=(S1,5 , M=diag(M 1 , M2,M3) 
h=(O,O,h)

2,5 3) 
r r -+ 2 ~ .". ~ ~ J (3.10)

H==Jdx lls'\ - (SMS) -(hS) -
J1Hor.n;a y.n;OÓHO ypaBHeHIDI ,IJ;BIDK8H;lliI aarracars B TepMIDiax yrJIOBHX 

nepeMeHHhlX, RCrrOJThSYH KOHTRHYaJILHYIO WOPMY ~oPMYJI (2.7): s1=sinAcosf, 

s2=sinesin'f , s3=cose= 4>. MMeeM 

e - (H + lf,e) sinecose - ( ; h3-~) sine = ° /
x x 3 

(3.11)
2e)sine é = (f'sin I
 

13 nepeMeHIlliX lf R ~ CRCTeMa (3.9) ecrs
 

8 

.. 

~ = {U, tf J= %~lf,ep) 
(3.12) 

~ == {H, 4> J = - ~~(tfl <1» 

,. 
r.n;e tLf(X), <P(y)) = D(x-y) R 

. .1 t11\12­rr HN,CP)=="2 J dx ~ + LP'(1-qi) -l( 1-4>2) (M cos~ H-1 2lf) +M -hj/4J }1\ 1_ep2 1 2Sin 34>2] 
I. 

(3.13) 
ypaBHeHM8 (3.9) Mo~eT ÓhlT.b SaTIRCaHO B CTaH)J;apTHOM MaTpRqHOH 

wopMe: 
~ 1 r~ 
S = 2i Ls , (S" + MS)] + [h,S] (3.14) 

r.n;e 5=(5, iY) , tr==(6"'1,6"2'Õ
3) 

, G'k - MaTp:m.J;a IlaYJIH. 

B (3.14) nOCJIe~ee CJIaraeMOe MO~O yõpaT.b c nOMomPIO npeoópaso­
BaHID!
 

~ iht~ -iht

S-e Se 

B peSYJThTaTe ~ 1 f:- (S" + mS)1.. 
S == 2i LS' (3.15) 

ypaBHeHHH (3.9), (3.11), (3.12), (3.14) R (3.15) RBJIHIDTCH pas~ 

JllftlHHMR SaTIliC.fIM1I RSBeCTHoro ypaaaeaaa JIaH,IJ;ay-.1IHepIIIID.J;a. 

4. ÜÓcyJIillenne 

B~ille Mhl paCCMOTpeJIH ~a BapRaH~a npo~e.n;yp~ CBe.n;eHHH ~ XYZ­

MO.n;eY~ weppOMarHeTRKa reftseHÓepra, T.e. nep~xo.n; OT KBaHTOBOrO peme­
T01:IHOrO onacaaaa K KOHTRHYaJI.bHOMY KJIaCClfleCKOMY. ,I!.Jm sroro MH HCnOJTh­
SOBaJIR KaK OÓhl~H~e KorepeHTHhle COCTOHHHH rpynIIH rellseHÓepra-BefiJIR, 
TaK .a OÓOÓII.leHHhle xorepearaxe COCTOHHIDl rpynns su (2) • B .nepBOM CJJY­

~ae npoge.n;ypa CBe.n;eHHH CO.n;e~T T~e rrpeOÓpaSOBaHRe XOJICTeHHa-ITpR­
MaKOBa OT CnMHOB~X nayJIH-OrrepaTOpOB K ~03e-OnepaTOPaM R npe.n;CTaB­
JIReT COÓOH B KOHe~HOM HTOre paSJIO~eHRe no MaJIOMY napaMeTpy (N j / 2 s ) , 

r.n;e Ni=a;Qi - ~RCJIO qaCTRU. IlpoBe.n;eH aKKYpaTHhlH yqeT BCeX qJIeHOB 
onaoro nopxnxa B 3TüM paSJIOJKeHllli)J;JIR XYZ -MO.n;eJIH R nOKaSaHO, qTO, 
nOCKOJI.b~ KO~HUHeHT npH MJI~eM HeJIHHeHHOM qJIeHeOnponOPUHOHaJIeH 
BeJIKtIIDie aHRSOTpOmm, B c.nyqae ee MaJIOCTR HeOõXO.n;RMO ynepzasars qJIe­
HbI CJIe.n;yromero nopanxa no Ni / 2 s . B peSYJThTaTe Mhl npaxonaa K HYIll MO­f 
.n;eJIH oose-r-aaa c ".n;ByxqacTlflHllM" rrpRTmKenneM 11 "TpexqaCTKtIHllM" OT­~, 
TaJIKHBaHReM. IlocJIe~ OÓJIqnaeT pa.n;OM XapaKTepHhlX CBOllCTB, ~ecT­

.' ,I BeHHO OTJIHqHhlX OT cBoficTB HYIll c RYÓ~eCKOH HeJIHHeMHOCT.bIO 16 . Yno­

~RHeM s.n;eCb HeKOTophle RS HHX: HaC~II.leHRe CRJI, cymecTBOBaHHe YCTOtlq.a­
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BHX HeO~OMepHHX ConRTOHOB n BOSMO~OCTD ~aSOBoro nepexo~a ns Kane~­

aoro (COJlliTOHHoro) B xouneacamoe COCTomme. Iloczenaee 03Ha1JaeT, 1JTO 

B TaKl1X cacreaex (~a.iKe npa s <o ) BOSMOJKHO BOSHHKHOBeHHe õoroaroos­
CKoro Ko~eHcaTa MarHOHOB. 

BTOpOH BapHaHT npo~e~p~ CBe~eHRff CBRSaH c HCnOJIbSOBaHHeM OKC 

rpynnH SU(2) lI, no-B~OMY, RBJIHeTCR ÓOJIee nOCJIe~OBaTeJIbHHM. ITo 

KpafiHe~ Mepe, Tffi<ofi no~o~ CBoÓo~eH OT HeKOTOpHX orpaHH1JeHHfi nepBoro, 

B "tlaCTHOCTH, ero MO~O rrpllMeHRTD He TOJIbKO ~ XXX- H XXZ -Mo~eJIefi, 

HO .li,IJ.JIR XYZ -MO~eJlli npz npOHSBOJIbHoit BeJIR"tlHHe crraaa. B TO JKe 

BpeMR OH nOSBOJIReT 01JepTHTb OÓJIaCTb, B KOTOpofi KJI8CCR"tlecKYID MO~eJID 

aHRSOTpOnHoro yp8BHeHHR !~ay-]H~~a MO~O C1JRTaTb ~eKBaTHOH KBaH­

TOBOfi XYZ-MO~eJlli fe~seHóepra. TaK, HS npOBe~eHHoro aHaJIHsa CJIe~eT, 

'l{TO, ao-nepssx, nOCJle,IUUIR MOJKeT ÓHTD cseneaa lC nepaoã JIIDII:& npa MaJIofi 
2BeJlli1JIDie aHHSOTpOllHH 6J j '" a , T. e. xorna CHMMeTpRR KBaHTOBOrO ra­

MHJIbTOIDIaHa H OKC JmI1Ib HeSHa1JHTe~HO OTJllfCIaIOTCR .n;pyr OT ,IÚ)yra. ITpH 

SHa1JHTe~HOH BeJIH1JKHe aHHSOTpOnRR'MOJKHO nOJIyqHTb BeCbMa SKSOTR"tleCKHe 

ypaBReHRff. Bo-BTOpWC, ~OnOJIHKTeJIblllift y-qeT O~OKOHHOft aHHSOTpOmm.ae 
HSMeHReT BH,I.(8 KJIaCCR"tleClCKX ypaBHeHK:tt JImII:b npa Ki 

2 , npR"tleM BOS­'V a 

HHKaeT nepeHopMHpOBKa TeHsopa aHH30TpOllHK. IToCJIe~HEH ~aKT COBepmeHHO 
ae 01JeBH,I.(eH anpaopa, nOCKOJIDKY na SU(2) OKC <(Si) 2;> f. <. si > < si>,

i i . i	 n n n 
B TO BpeMTI KaK <. SnSn+1) =<.S~) <Sn+l > • OTMeTHM, 1JTO K8.K GJIe~CTBRe 
~TOrO OÓCTORTeJIbCTB8 BKJI~ O~OROHHOH aHHSOTpOllHH B ypaBHeHHe ~aH­

~ay-~<lJ~a SaBHCRT OT npencraaneaaa OKC H oopamaerca B HYJIb npa
j-i ' XOT.fI K1,K2,K 3 f. o • PeSI<WlPYR.OTMeTZM, 1JTO npaseneaaae ssme 
peSY~TaTH RBJIRDTCR e~e O~ nO~TBe~eHHeM Toro ~aKTa, 1JTO OKC, 

MlIH~SRpyxlInRe cooruoneaae aeonpensneaaocreã, MaKCEMaJIbHO 6JmSIW: K ' 

KJIaCCH"tleCKHM H nOSBOJIRIDT nepeKKHYTb MOCT Me~ KBaHTOBHMH MO~eJIRMH 

(Mo~eJIfIMK KBaHTOBO:tt CTaTRCTRKK) R KJIaCcmeCKHMI1. B STOM CM1lCJIe npo­
~e,nypa CBe~eHIDI (T. e. nepexon OT ,IUiCKpeTHoro KBaHTOBOrO K KJIaccw:re­

CKOMY KOHTHHYaJIDHOMY OnRCaHH~), OCHOBaHHaR Ha Ko~en~ OKC, RBJIReT­

CR HaRÓOJIee nOCJIe~OBaTeJIDHo:tt. 3TOT <lJaKT OTMS1JaJICR T~e B paooTax/12{ 
I'~e ÓWl8 YCTaHOBJIeHa CB.fI3b M~ T01JHHMH pemeHRf.lMH KBaHTOBO:a Mo~eJm 

fe~3eHóepra (B azne CImHOBblX KOMnJIeKCOB H HX COBOKYllHOCTe:a) 'H kBaSR­

KJIacclPteCKHMR COJmTOHaMiI Mo~eJm JIaH.Itay-.lli!~a. 

ABTOp~ ÓJnU'0i\apHH p.K.llamaeBY sa OÓCYJK,lI;eHHe. BOrrpOCOB, BOSIDma&­
IIIKX H8 pa3IDlX CT~ BHnOJIHeHHR ~aHHo:R paÓOThl. 
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MaxaHbKOB B. r .. Mblp3aKynoB p. 
06o6~eHH~e KOrepeHTH~e COCTOAHHR 

Pl]-86-206 

11 Henpep~BHaR XYZ-MOAen_b feJ13eH6epra C OAHOHOHHOH aHH30TpOnHeJ1 

Ha OCHOBe MeTOAa o6o6~eHH~X KOrepeHTH~X COCTORHMH /OKC/ rpynn~ 
SU(2) $OPMI1PYeTCR npo~eAypa cBeAeHI1R KBaHTosol1 peweTo4Ho11 XYZ·MoAenl1 
feJ13eH6epra C OAH0110HHOJ1 aHI130TpOnl1eJ1 K KOHT11HYaflbHOH KflaCCI14eCKOJ1 MOAenH 
IlaHAaY - Il11$W11~a. Bb16.op nPeACT asneHI1R OKC AHKTyeTCR, ao-nepBbiX, 11x 
6nH30CTb~ K COOTBeTCTBy~I1M KflaCCI14eCKI1M COCTORH11RM H, BO·BTOp~x, 6ni1-
30CTb~ reoHeTpl14eCK11X CTpYKTyp OAHOpOAH~X npOCTpaHCTB, Ha KOTOp~X onpe· 
AeneH~ OKC rpynn~ SU(2} H aeKTop MarH11THoro MOMeHTa cooraercTay~~el1 MOAen11 
IlaHAaY - fl11$W11~a. 8 CBR311 C 3TI1M Oni1CaHHaR npo~eAypa CBeAeHI1R cnpaBeAfli1Ba 
flHWb 8 cny4ae cna60H aH1130TpOnl111, a y4eT Cna6oJ1 OAHOHOHHOJ1 aHI130TpOnl1~, 

XOTR 11 3aB11CI1T OT npeACTaBneH11R OKC, reM He MeHee npHBOAHT nHWb K nepe­
HOpMI1POBKe TeH30pa aHH30TPOI1H11 KflaCCH4eCKOH MOAen11 flaHAay - fl11l)lW11~a. 

Pa6ora B~nonHeHa B fla6opaTOPI111 B~411Cfli1TenbHOH reXH11K11 11 aBTOMaTH-
3a~l411 011.1111. 

npenpHHT 0fi1.e)(HHeHHoro HHCTHTyra .II,!lepHbiX HCCnenoBaHHii. lly6Ha !986 

Hakhankov V.G., Hyrzakulov R. Pl]-86-206 
Generalized Coherent States 
and the Continuous Heisenberg XYZ Model with One-lon Anisotropy 

On the basis of the methodof generalized coherent states (GCS) of 
the SU(2) qroup we formulate the reduction procedure of the quantum 
lattice Heisenberg XYZ model to the continuum Landau- Lifshits model. 
The choice of the GCS representation is determined i) by their proximity 
to the corresponding classical states and ii) by similarity of the geo­
metric structure of the homogeneous spaces on which the SU(2) GCS and 
the vector of the maonetic moment of the corresponding Landau - lifshits 
model are defined. The present reduction procedure is allowed only in 
the case of weak anisotropy. Accounting for a 1-1eak one-ion anisotropy 
leads to the landau- Lifshits model with a renormalized anisotropy tensor 
The contribution of such an anisotropy vanishes for the s = 1/2 case. 

The investigation has been p~rformed at the Laboratory of Computino 
Techniques and Automation, JINR. 
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