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BBe.neIme 

B noc~e~e ro~ CWOpMRpOBanaC1 ROHne~ HOBOrO TKrra RO~eKTHB­

. "HHX B036y~eHHn B yno~~o~eHHHX cpe~~í TjK Ha3HBaeMije ~acTRqeno~06­
HHe ~ CO~TOHOrrO~06HHe B036y~eHRH -3 o 06~0 OIm nORBnflDTCg 
RaR JIOKaJIR30BaHHHe pemeHIDI RJIaCCl[qeCKHX rroJIeBllX ypaBReHIDi,TaRlIX RaR 

~G- , HYIII, .n:aH.Itay-.1IHW~a H To~o C ,rwyroft CTOPOE.OCROBOI TeopéTH­
xecxoro H3ytIeHIDI 6DJThmoro KJIaCCa MarneTmtoB HBJIJmTCH M'O~eJIH r9H39H­
6epra, 3RCHTOHOB B KPHCTanJIax H ~YI'He. ECTeCTBeHHO B03HmtaeT BOrrpOC 
06 OTHomeHKH Ro~eRTHBHHX HeJIHHeftHHx ~RTOB B RJIaCC~eCKKX H KBaH­
~OBHX MO~eJIRX, T.e. O WOPMYJIKpOBaHHH ~OCTaTOtIHO nocne~oBaTenDHOI 

"rrpouenypu CBe.neHH.R:" MO~eJIen RBaHTOBO~ CTaTHCTHtIeCROI M'eXaRHKH K 
KJIaCC~eCKHM nOJIeBIDA MO~e.7IffM. HHor~a TaItOH nepexon ocymeCTBJI.ffeTCSj 
WOpMaJThHOn 3aMeHO~ CnIDIOBOrO oneparopa 5 RJIaCCHtlecIOW BeKToPoM'" 4/ o. 

HmKe MIl paCCMOTp1'Q4 M~. P,@~tR. ~PH rrpOnelG"PH na npHMepe MO.neJm 
re~39H69pra c o~oocHofi aHn30TporrHefi: illHpOKO H3BeCTHoe H tIaCTO ~cn~ \ 
syeMoe npeoõpaaonaaae XOJImTeiiHa-IIp:HMaKoBa (IIXIl), nOSBOJIJiKJllee "6030HHt 
3HpOBaT1" HCXO.nmm raMIDThTOffiICU!, H crraaoase KorepeHTHHe COCTO.RHH.ff 
(CKC) (SU('2.) /V(L) - 0606rneHHHe xorepeamae COCTO.fIHIDI) o EYlIYT C!PoPMY­
JIHpOBaBH YCJIOBHR ITpKMeHHMOCTH COOTBeTCTByDrnHX npone~ CBe~eHHHo 

CTpyRT]pa paõcrs CJIe,IJyXlrna.R:. B § I MhI 06cy.InW CBMMeTpd:Ime,cBoftc~ 

Ba Hcxo~oro raMnJIbTOHHaHa H OCHOBHoro COCTOHHHH , B'§ 2 - YC~BRH 

llpHMelmMOCTH IIXll, a B § 3 - CKC .lVISI paCCMaTpHBaeMwr' J.m~e~elo B 3~ 
;~eHHH rrpe.ncTaBRM no~eHHHe pesyJIbTaTHo 

§ lo Mo.neJIH r9Ha9H6epra 

PaCCMOTpKM Mo~eXb ratta9a69pra B~a 

'" 1\ '" -+ '" - '" - "'-+) i '" ~ .. ~ a (I,)H = -íf z; "J(S; .s~"I"1" Si Si+) -"i ~:J S~ Si+\ , 
;'\.) ~
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rne S~ ,S~ CITRHOBHe onepaTopH, 
,....,
 

"J I "J - 06Memme mrrerp8JlH o
 

Ey.neM.KaK 06HqHO,Ha3RBBTL (I) HSOTpOllHOft MO~anbID r~39H69pra
 

(ID.rr'), eCJIH 'J - ~ ; JIerItOOCHOa (.IrOM!') , ecza J <:l ; H ~erRo­
'V 

IlJIOCKOCTROft (lIllMI') npa :J.,. ':J 

I 

1'a.MIDThTOHl1aH 11:111', I{aR HeTpy.IUIO rrpOBepI1TI>, 06JlB.)J;aeT SU (2.) - CIDIl­
MeTpl1eno 'Cl1MMeTpHR ra.Ml1JThToID1aHCiB JIOMI' l1 .JIl]v'1I' eCTI> Zz 0 U(!). 

OCHOBHHe COCTO.R:Hl1R, COOTBeTCTByroml1e 8Tl1M TpeM Mo.n;eJIRM,l1M8IDT cy­
meCTBeHHO pa3~HYID CHMMeTpl1IO. ~eppOMarHl1THOe COCTORHHe B rr8pBOM C~­
~ae BH.n;eAff8T OC1 crrOHTaHHoro HaMarHHql1BaHl1R (OCR) (BO BCRROM c~ae~ 

rrpl1 .n;OCTaTO~HO 60~Dilll1X S ) l1 HapyrnaeT l1~xo.n;HYIO Cl1MMeTpl1IO .n;o \J(~). 
Bo BTOpOM cJIY~ae oc!> crroHTaHHoro HaMarHl1~l1BaHl1R COBrr~aeT c ~erRofi 

OCI>lO, rrpa 3TOM uapymaerca ":ã:: 2.- CIDiTMeTpl1R. B TpeTI>eM cJIY1Iae ocs 
crrOHTaHHoro HaMarH~BaHl1R ~e~T B ~erRofi rr~OCROCTl1, a l1CXO.n;HaR CHM­
MeTpIDI aapyuaerca no ~ 2 • I1306pa3l1M 9Tl1 Bapl1aHTH na pnc . r. 

JlIIMI' 
22~\JU) 

Oi 

OCHOBHoe OCHOBHoe OCHOBHoe 
COCTOíIHl1e COCTomrn:e COCTO.R:Hl1e 
u(~) U(i.)
 2:l,
 

PHC. I 

§ 2. IIpe 06pas OBaRM XOJImTe:!ffia-IImmaROBa l1 rrpoII~,rrvpa cBenemm 

HarroMHHM, ~TO 6a3l1CHHM 8~eMeHTOM aToro rrpe06paaOBaHRff RBAffeTCR 
Bu60p OCl1 KBaHTOBaHHR O~ : 

"-t- r-' \ 0."":0.' ' 
~. =" 2.S \l ~ - ~ a:4 -:2."3.~ , 

(2);'\- ~ J -+S, =: "25 a~ 1 - Q j.Q i 
I 

~ ~ ~s 

"~ 
C'.... ... - -+ -+°:;:). =S - a ..Q' rrpTrTTeM [a- 0.. J - ~ -. la' Q'] = [r. ·1 - O,) • ,), n ~ ~ , .I - I:>~~ I .. ,~ ""'. , ~ - • 

C .ItPyrofi CTOpOHH, RaR Ma B~e~ B rrpe~eM rraparpawe, OCHOBHoe wep­
pOMarHl1THOe COCTORHl1e BhI.n;eAffeT Wl13~ecKYIO OCI> - aGI> HaMarHWql1BaHl1.R:. 

KaK MhI YBl1,ItHM H~e,rrpe06pa30BaHl1R XII ~eRBaTHO OITHCUBaIDT ManHe KO~e­
6aHl1íI BeKTopa crrHHa B6~3l1 OCl1 KBaHTOBaHl1.R:, ec~ OHa COBrr~aeT c WH­
3~eCRl1 Bu.neJIeHHOfi OCI>ID. 

/ 

int. bd-;liiihili'KHcnrryy ~ 
~a~~i~K BCCj~HDB~Na~ 

6t15!t~ !OTEHAf.'----",..,.~,--------­



PaCCMOTpHM BCe Tpn BapnaHTa: 
r. MMr. 
Harrpa~eHne WR3R~eCKO~ OCR rrpOR3BO~HO, BH6RpaeM ero B~O~ OCR 

r. '. IIpeo6pa30BaHIUI XII OrrRCHBaIDT npeneccan BeKTopa cnaaa B KOHYce 
(CM.	 pRC. 2).
 

2
 

.' 

2. JIOMr
 
BH6RpaeM OC:b :2 B~OJTh JIerKOn OCR (CM. pRC. 3).
 

A.O, 

~ 

PRC. 3 

3. JIIIMI'
 
3~ec:b WR3~ecKR B~eJIeHH ~Ba HarrpaBJIeHRH:
 
a) oC:b,rreprrenn.RKYJIHpHaH JIerKO~ ~OCKOCTR;
 

6) OC:b CrrOHTaHHOrO HaMarHHqHBaHIUI, JIe~amaH B JIerKO~ ITJIOCKOCTR.
 
Boo6me rOBopH, MO~HO RCnOJTh30BaT:b R TY R ~YryD B Ka~eCTBe OCR
 

KBaHTOBaH:IDI ~ (CM. pHC. 4 a , 4 6). 

r-. 
1 I :ia!
~./ 

PRC. 4 a	 PRC. 4 6 

MCrrOJTh3yeM Terrep:b rrpeo6pa30BaHRH Xli (2) H r~ay6epOBCKRe (re~3eH­

6epr-Be~eBCKRe) KorepeHTHHe COCTOHHHfl. KaK R3BeCTHO,~ re~3eH6apr­

Be~eBCRRX KorepeHTHHX COCTOHHHM 

4 

-t - _ .i. \0/.. \'2. 00 ~ 
a.LQ. - o<. a... 2. "'5" ~ \ '<t. ')lo( '>	 (3)= e \0,> ::. e ~o ~ 

orrpe~eJUIeMHX TO~Karvrn: KOMIlJIeKcHoíi rrJIOCKOCTn cC- (wa30Boíi rrJIOCKocTn), 
cnpanennaso cJIe.IJYKlmee YTBep.lK,UeHne, 'tiTO ~JIH oneparopa Â , 

Â = L.. C~\c (c-t) ~ (.Q ')'1:. , aanacanxoro B HOpMaJI:bHOi1: tPopMe, HMeeT 
t .te:. 

MecTO paBeHcTBo 

'" ~ (_)~ \c::
<-ol-IAlo() = L- C,"1c. rJ.. (o<.)	 ( 4) 

~ ,I<::. 

C rrOMOmPIO rrpeo6pa30BaHníi XII B BapnaHTe MMr, JIO~1r n JIITMr (a) noJIY't1HM 
raMHJIbTOHnaH H B TepMRHax 603e-orrepaTopOB: 

'" '" " '" t-\ = \4~ -+ H.. -t -\-1 6 ,	 (5) 

1\'I _ &~ I. -+ -t )	 S'J. ,..., S "'.+ -+ 
t12 -'- .2.. ~ :J\.Qi+,G.~"t o~ Q~-+, -	 T L J + 2. L. '"J(o.~o.' -+ Q~-+,a~-+,) 

..)	 .',) \I , 

.) l 

'" \.-\ =.i...... r( -\- ~ .,. -+ (	 _)2. "t 2. -+ 2. 1 
~ &~:JLlu~)a~Qi-+,-+0.iQ~+, Q1+1 +ai"\",Qi(o.~) +(Qi+l)a.~-+,Qj­

..) 

1..'" + + )'
- 2 ~ 'J ( Q~ C,i+1 a~ q~-+l ) 

'H
1\

~

~ 

r;2 + f) -t ...c;;- + -+ ( '2 2. 
6 = - 12.S'~ ~ :J l .. Ç\~+la~ Qi-+,QiQi+'o.ci +L a.~) Qi-t,Q~(a)+,) ­

-+ -+ ~ ~ -+ 3, '2 
- a~+,(ai) (o)) - (Q~"\"'I) (Qi~\) ai ­

_ . ( + )1>( 'l. ,. -+ ~ 3 ]
a) o.~) Q i +1 - a ~ (Qi +1'> (Q \~\) • 

raMnJI:bTOHnaH (5) 3aIInCaH B HOpMaJI:bHOM (BHKOBCKd~) wopMe, rro8ToMY MO~-. 

HO RCrrOJI:b30BaTv ycpe~HeHHe ero rro ÇOCTOHHMHM (3) c y~eToM (4)., B pe­
3Y~:bTaTe rroJIY'tiHM KJIacc~ecRYIO Mo~e~ raMHJIbTOHnaHa (5) Ha pemeTKe. 
IIepe~eM K KOHTRHYan:bHoMY rrpe~eJIY 06U'tiHHM crrocoóoM, rrpe~rroJIaraH Cl~ 

(paccTOHHne Me~ Y3JIaMH pemeTKn) ~OCTaTO'tiHO MaJIHM (CM. H~e), OCTaB­
JIHH 'tiJIeHhI nopanxa O (0.:), IIO~HM 

a. -1t... = J[-2$ J (. -~) I'" " + A 1011'-+ ;b~' 10'-\'-+ S~ J I"'" I' - . 
'Z 'Z' 'l.	 I 

- ~A( Io(\~)\' ~ J (;i~:+ :ix2.. rJ,. 2. ) -+ a... '~1\a( \'l.(lo< ';/JJ.)(,
2 4	 16s 

5 



r'ne cL = <:L (')l I -t. ) ) 

~+ " ;~ S Q;- rl oi- x \ 2. d. x. , (I2a) 

'" '2. .&.A = :3 (1- o + L -t.-i-. 2.) 'J(-\-S) = :J-J.~ -00 ~ J. (6).) ~s; ~2.S J 

':l.. a'l... 2. '1. '2.. I I = _ '\ - ~ . 2 s r[Iol \ 2. - 0(.2. --t'~ !2.] (1 _ lo<. \2. ) d)(. • (26)o., A(.~ ,\2­OrryCKaFI ~JIeHI:l 2 ICltIx ) H _o:r101.. \ (\ ~ \)() ,MaJThIe rro cpaano- ti n - 2. J 2- 2? 
1~~ 

HIDO C Alolllf, MMeeM 
B (126) BI:l6pOmeHH "tlJIeHH nopanaa o (a.:) , llTO cnpaaenaaso IIpJl: MMOH 

~ aHJI30TpOnJIll, CM. (6). VITaK, liMeeM r&mJThTOHJI:aHt-\~I\ = SC(o"J J{ Alo!.\'2+ I~)( \2.+ Cr \.,q'f+Klo(' 6 + 
( 7) '2.. -2. 2.Q(-2. 2. -'2... '1.)7 I+ .c> cI... cl.)( +. ot)c. o(. ~ d)( , W= ~Q.o J [1<X.)C.\'2.+ ~ (1~\2.._ o( ;0( )(1- l~ ) Jj,X, (3)S 

r.n;e 
ypaBHeHllé ,1UllDlteHl!JI 

~â -toQ-~ 3'iSS2. 2. +2.~ AO ~2.~~a:" ' l. oi = c:J... -+ Â.(ol. - ~)+ ~lo<.\2.o(..·+ ~ r:X. + 34 lol\2..;i.. • (4)x x . 2. . 2,%- ~~ 81:­1 (8)
k=­-1f KaR· li: cnenoaano ()JK]IJ(aT» (CM. pIC. 4 6), B ypB.BH8Hl1JI (4) HapymeHa 

1 tr(1 )-cDOleTpM. 
PaCCNOTpIU M~e ROAe6aKKff B6AI3~ OCHOBHoro R~cc~eCRoro COC­

1S = B. 
llpoBapbHpoBaB raMMJIbTOHHaH (7), MH rro.rryqHM ypaBHeHHe 

TOJmU ,IlJlR J.IIIMr, Ô .<. o . 
BaP1anT 3 (a). OCHoBHoe COCTo~e orrpe,neAffeTCH ypaBHeHKeM (9):

~ti t>l~~ - ~ol.- -Iot..\2.o(.(2·G-+3l<\ol..\2.)+ 
dv [-IAI(1- Iol-I~) +.-1- loC..\'l.(-t-t".:à... (0(.\'2..>] - O(9 ).~~Qo f! 4~ ss Lt:=; -.+ 2B(d:x)<ol,?"-d:cIC~ +2~lo<x\2.). 3T0 ypaBHeHlle IMeeT pemeHllJl: 

I. 01.... = O cooTBeTcTByeT R~acclflIecRoMY BaKYYJlY ~eI'Ro!t OC~, 
PaCCMOTpHM BapHaHT ]ill!r (6), TO eCTb Kor.n;a OCb KBaHTOBaHRff 

~~=$_I"'-\'2..=~ rrp~ /J.'>O.
COBrra.n;aeT c OCbID crrOHTaHHoro HaMarHH~BaHRff, ~e~ameft B ~erKoH ~OC­


KOCTH. B 3TOM c~ae raMHJIbTOHHaH eCTb
 
(5)2 to -fÁ1(t - I ~ ,:t )+ ~ I ~1\ ,+ 't I ~ \'2.. ) = O • 

"\ -v "')["'ê"õa ""k"'lC /\" .... '11H -= L 1tn. == - J L- S~SW\1-,-TS~h,,+tsS~%"1-' • (10) 
n.. no 

3T0 ypaBHeHle KMeeT B B-.ne rrp~6~eHHoro pemeHEH ~erRonnOCROCTHOHllepeITHIDeM ero B BH.n;e 
B!J.KYYY S~=)j- 10(12..= O , T.e. 10<.1'1... = s, JOOJ1D npa 

-"\ "" '" \-\ = \-\ -+ + H_ , rne 
1\ "" "\ ""\ 
1I '\-+ s ~ [..i..(.-"'\+~- ("'t+ c1-) ~-a. Soa 1 (6)ti+ -= - ----L 2. 0"' ;::>~-t1-t- ;::::.~-\-\;::.~ -t IA ~-\-\ , (11) $.6. "'i) i ..2.. ~ 

"s" ,,- S' -i "" + "" + 1\ - "- . "ir ê IIyCT» (6) BlIDOJIHeHO, rorna ,ll,JlJI Mama Ro~e6a.HIDi B6JIR3~ 10<.1'2. = St\_ :: - ~~ ["i0" ~"~ + SY\S ..+,) -+ g~ ~+1 J , : I,l 
c:J... = -1+ t ' \. -= tt e -':\<:.K. - ~w t:- , llMeeM 60roJlIOCíoBC:KYI> ,IJ;lIcnep­! o.n;anee,RCrrOJInSYR rrpo~e.n;yPy,orrHcaHHYID BI:lille, rrO~HM KJIaccrrqecKYID Mo.n;eJIn: cm::1\..
 

t-\ == \-\-t--+ t\-_ , (12 ) w = ±lk\ jK:'2.~21ó..\' P7) 
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BapMaHT 3 (6). PaCCMOTpllM ypaBHeHHe (14), ~erKorr~ocKocTHOMY Ba- 2. HopapoBRa: <: ""j I \Vj> = i. 
KYYMY B paaxax srorc nonxona cooraercesyer pernemre (14) c(, = o. 3. B npe.neJIe dOJIDlIIIIX 3HalleRd: S ORC nepexonar B odJ:l1mHe. 
nncrrepcMH B6~3H 8Toro COCTORHHR OITHCHBaeTCR ypaBHemreM C.neJIaeM no.ncT8.HOBKY 

~ 

(18) 
'tITO ,naeTi. ri = eX)l)C. + ~ (oi. - ~) ,

':l.. 

10 =:t. \ k \ J"'-\<-')..-+-,-,A.' 

TaKHM o6pa30M, .n;Ba BapnaHTa 3 (a) H 3 (6) (.n;Ba pa3~HHX crroco6a HC­
IIO~30BaHMH rrpeo6pa30BaHHM XIT) rrpMBO,IJ;RT K pa3~HHM pe3Y~TaTaM y~e 

B ~HeMHoM rrpM6~eHMH. M3 8Toro aHaxH3a c~e.nyeT, 'tITO B03MO~OCTD 

rrpHMeHeHMH rrpeo6pa30BaHMH xrr rrp~HITH~HO 3aBHCHT OT 3HaH~ OCHOB­
Horo KBaHTOBOrO COCTORHHR (TO'tIHee, B ,naHHOM c~ae OT HarrpaB~eHHR 

OCM HaMarHH'tIHBaHHR). neHCTBHTe~HO, B BapHaHTe 3 (a) He BOCCTaHaBHH­
BaeTCR npaBKnDHO ,n~e OCHOBHoe ~aCCH'tIeCKOe COCTORHHe, ec~ He BHno~­
HeHO (16). 

§ 3. ITpouenypa CBeAeHHR Ha 6a3e CITRHOBHX RorepeHTHHx 
. COCTORHHn (CRC) 

.~ 

( -1 - I 'ti \I 2. )( 1 ­ I"t i+1 \ 2..) 

\.1 -t (*j \2X '\ + I 'i'í~d'1.) 

s'L' _. " " 
<:"\'\S~ ~~l \ 't'> ;::; 

; to r------­ -T d...' 
0. --4 \l2%> Q. \4-'. _"> ~J_ 

J .) 1 J ~ 

li nOJIQ.JtlIII Z. ~ 00 , JlMeeM lI3 (19) 

'Lo % o{'Q+
I.~· '> = ~V\-1 (" -\­ lo( i 1)­ ~ oi 

J ~_") 00 2..S -e, I o>~ 

(HCHO, ~TO nOJIHoe COOTBeTCTBlIe KMeeT M8CTO JIlImb B npe.ne~9). 

Ycpenaaa 0,ttllH lIJIeH B cYJAle (I), KM8ell 

.(~ Ia:s·- l 'f '> = 4~ll ~---à....i'-V----'--'\~__'_1 _ 

J J+I I l1-t\~i\'1-)(,\+\'t'\+'\\2..) 

(21) 

(226) 

(22a) 

3,neCD ,n~ nepexo,na OT KBaHTOBOH CHCTeMH R ~aCCH'tIeCKO~ MH Hcrro~­
3yeM ycpe,nueHHe HCXO,nHOro raMH~TOHHaHa no o606~eHHHM KorepeHTHHM 
COCTORHHRM (OKC) rpynns Str(2): 

"'ct 
-~ "V·S·

\ \fi"> ::: ( '\ + \ '+'j \2.) e ~ ~ \ s .­ ~ '> j • (I9) 

ITO.nC'la:BJIIIJI lPoJIIYJ.Ul (22) B (1), nOJIYllIM 

-:\+" ) "':a"-c 
~ lCA = - J ~ ~ ~ I[t($ j S~~, -+ l c +) 5\ S~-t, ] I\t' '> = 

= _ s" JL: 2(~i't;1" -+ ~i-t'~i )+f(-1- I't'; I'2.. X1 ­ \"f i-t d 2. ) 
(23) 

O'tIeHD B~O oTMeTHTD, 'tITO 8TO orrpaB,naHO, Kor,na MCXO.nHHH raMH~TOHHaH 
i ('\ + \*.i'7.x.~-+ l*i+d 2. ) 

.\ YJ:> = n \'f'. > ~ = i, N
j J ) 

~ 

IToSTOMy cpe,nHee OT IIpOH3Be,nemrR onepaTopOB ~ B coce,n~ Y3~ax MOX­
HO rrpe,nCTaBHTD B BH,ne 

lIMeeT rrpH6JImlteHHYIO CHMMeTpmo SU (2.) • 06,7]1ÇJ;eHHe CBOnCTB 8TKX 
COCTORHHR MOKHO HaMTH B o630pe ITepe~oMoBa /7 ; MH HaTIOMHHM ~D Te 
M3 HHX, ROTopHe nOTpe6yroTCR HaM B ,n~HeHmeM. 

L ITOCKO~KY CITHHOBHe' oneparops :l:CPMMYTHpYIOT B COce,nHHX Y3~ax, 

ORC BceH pemeTKH eCTD npRMoe npoR3Be,nemre CRCTeM ORC B OT.ne~HHX Y3­
zax: 

(24) . 

(25) 

Ero ROHTey8JIDHHI 8H8JIor c TO'tJllOCT:DD o(a.;) eCT:D 

r-­ J 2. ~ \ I (li') = 2. d:1.o. 1 \'f~ \ ~ Â' I '4' \ I ..t n \4, \...'" ,.. o , 7.) OX -t- CD'o'\~~ • 
,'\+\~\ 

r8lDJIl,TOHJlBll (24) noPOJt.ItaeT 1Pmm9ne ,ttBlIlteHJIJI * 
. - 'Y ll 1,*,,2_ 1 
1...4'... =­ '+'~\C.. - 2.'t' J,t -+ ~. 't' ) 

"\+I't'I'l. \*\1..-t i 
9RBIBaJI9RTHOe ypaBHeHJll) JIaB,ttay-lIEPIII:IInB- /6/, c TOllHOCT:DD .no nepexo.na 
R CTepeOrpaWBlIeCRol npoe~ 

" 1\ 1"\ 1"\-< ~ I ~ i %.)+1 1~ ~ = ,( 'l'j Is j \ '-Pj X 'V~ ~'1 \ S~~ , 'f~-+1 ) 

rrpOH3Be,neHHR cpe,nHMX. 

(20) 

;] 
* TaRoe ae ypaBHeHJIe no~aeTCH 

~eHHaU ueTO~OM padOTH 5 • 
RJIB.CCBlIeCRiIM JIarpammaROM, noJIY­
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2.~
-1- )(. sy·- --- '2- g~= ~ , S~= -\_1'+'\'2. (26).$ =. S + t, - \-+l't'l '\+ \'f 1''1- "\ --t- l'f 12 ) 

r.n;e S = {s'~ ti', S r } - E.JIaCCHqeClillii BeK'I'Op, nponopnnonam.nuj; Iv1ar­

Hl1'rHOMY MOMeHTY. 

rrO~qepKHeM s~eCb,qTO - ,) 

I) MeTO~ ycpe~HeHMH no C~(c l1MerJ?epeHTeH no cruomenmo K BbIÓOpy 

OCl1 xaanroaanaa O Z , B OT.Jillql1e OT MeTo~a I1XI1. &1'0, B 'laCTHOCTli, 

c~e~eT l1S HX reOMe'rpYNeCltliX oGpaSOB: oópas rrxrr 11 renseH6epr-Ben­

~eBCKl1X KC 8CTb KOMn~eKCHaH n~OCKOCTb c nepneH.n;l1KYAHpHOll K Hell OCbID 

KBaHTOBaHl1H, 0ópas CKC ecTb cwepa c OCbID KBaHTOBaHl1~, npoxo~~eM 

uepes ee ucnrp; 

2) raMWffiTOHIil:aH (242, no.nyqeH RS Mo.n;e.JII1 .rettseH6epra npa MMOH 

aHRSórponaa S:=. 'J - J rv 0.; ; 
;] 

3) !3 c.n:yqae ÓO~blllOM aHl1S0TpOIlliR b "" i CRMM8TpvU1 raMHJIbTOHRaÍla 

R CKC paSJIWIllli, R RCnOJIbSOBaIDIe SU(2)./ U (i) CKC BPM Jm HBJIfIeTCH 

onpaB.n;aHHbIM. 

IIyCTb reneps 8 ~<. 1. (uanpaaep, S IV ctQ ), Tor.n;a JIH,lJ;RPYIOllu·ra 

q~eH B ~aCCRqeCKOM raMRAbTOHRaHe 

H.=~p2- S J 
J
r( \'V1'2._ i )'2.d X
 

\'t'I2. -+ i
 

óy.n;eT nopo~aTb	 ypaBHeHRe ~B~eHRH 

~ ~ = ~ S2 Ó J \\f'I1._ i 't'
 
la", (\'fI2.+ 1)3
 

OnRCHBaIDmee npeIJ;eCCHID cnHHa 

- ~w-t. 

'f -=.. 'Voe.. 

c qaCTOTOM 

\~\'2._ !li 2. 6 :l
 
lA:) -= 'i J 2/0 0 (\'-\' \~ + i)
 

IIpH'tieM 'V R ~ MorYT S8BllCeTI> napaMeTpa't{eCK~ OT X o 

l 
I 

11
I· 

BepHeMCH I( Mo.n;eJm c MaJIoií 8Hl'1S0TpOrme.H.. i'v1mImms~ WYHRlUIOHa­

JIB. (24) nplU30,IUlT I( ypaBHeHl'IID4 

'\")(=0, ,-\,(\,\,\2.-1.)=0. 

rroc~e~ee ypaBHe~e BMeeT ~ pemeHBH:
:t ~ ~ ~eo 

.~ 
I 't \ = i \.4,,\.\ ~ = e (27a) 

ll: 

'4'=0. (276) 

PeaJDISanM wmJIMYlIa na (27a) EJm (276) saaacar OT SHaRa Â • 

" 

I. JI 0, 6. ':;. O, OCHOBRIDI COCTORHl[eM HBMeTCH "t' = o ll:JIPI 

B TepLmIax CKC: 

-% ~. "'-+ 
l '4'0'> = n(-\ -+\ "t'j \ 2.) €..) S ~ I S - ~ >. = n\S7 - ~ ">. • (28) 

~	 , J ~ J 

aTo OSHa~eT. ~TO l(~acc~ecl(oe BaKyyMHoe COCTO.R:HKe (I(O~eHcaT) TO~­

HO cooTBeTcTByeT I(BaHTOBOMY wepPOMBrHll:THOMY yno~o~eHXID ~OJIb ~er­

1(01 oca (RBaRTOBHA BaRYYM) npa JJXJ6HX ~ • 

OcoóeBBOCTB aTOR Mone~: 

o6e npone,nypH cBe.n;eHJIJI:lI rrxrr,'H CKC,JIBJI.lDOTCH a,neRBaTHHMJI, 8 nOJITIa­

eiIHa c nOMOIIU»BJ BTJIX nponenyp I(JIB.CC~eCRll:e Mo.n;eJIll \-\ 1<1\ (rJ..) ( 7) ll: 

H~ <.'+') (24) c orrpe.n;eJIeHHol T01ffiOCT:bIO MOI'yT 6HT:b 'cBe.n;eHH .npyr R 

ll:PYI"J aa anaane "\' =. Iof (x ,""=) e :"I<.Q x *. Rx CYlIleCTBeHHoe pa3JIJl­
"Dl9 BOSHlIRaeT III>I \ ~ \'1. ~ i . 

2 o JL1l, A <:O, MBBDIYl' r8lolJIJI1lTO~aHa .ltOCTlII'aeTCJI npll: 

\\.\'\2.=10 
CooTBeTCTBYDmee	 eMY CKC eCT:b~
 

-~ g-t'

l\fo "> ::' n 2 ·e ilS -8>..	 (29).i ) J 

CTpyl(Typa COCT01IHlIJI (29) SB.BJICIT OT rrpe.n;CTaBJIeRM (Toe. OT S ). 

J § ~eTaHlI 9TllX ~cc~e.n;oB8.Hll:i rrpe.n;no~aeTC.fI Ony6~OBaTD OT.n;en:bHO. 

~'B C~ 1J(i)-cRMMeTpll:X (24) rro~araeM ~sy K~aCC~eCl(oro BaKYYMa 

~, 'r :::. €X f" (~Go) paBROR HYJIIO. 
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ri
 
I
 

PaBJIaI'8.ll (29) no cnaaosss COCTOJUDlJW c Sa,naHHO! npoexnaeã, no~ 

a..f1 
(30)\~o)5= ~~LJc~)IS.-s~t>, 

2~ t~o 

rne C- t - OJIHoMJ!MJ:.lllie RoS<f.xIJlllJ;J!eHTbl II \ Y'o'> = D\'1'0 ?.i 
~ 

sce CID!­B RorepeHTHoM COCTOJiH1Ul \ ~o '7. 
.) 

npJ!cYTcTBym' 2 s -+ 1. 
HOBble COCTOJi~ c	 BepoHTHoCTDD
 

~ '2.~
.'	 (31)
W	 = ~ c.~ ,

2
 

sanpaaep, npa $ = ~ llMeeM
 

(32)\ 't'o?'
J 

~ (I~)-~>+I~} ~» 

npa S=S 

\'+'0)' ;:: -~-(IS -5">~~\'S)-~'>+fu\b")-3')-+"').) 2 s ,	 . 

IIpe,ncTa.BllM BepoHTHOCTJl 8Tll COCTOOHll1t Ha ;IJ;J!aI'paMMe Ha.npaBJIeHHocTJ!. 

(BepOJiTHOCTD COCTORHRH'OTR~~BaeTCH ~O~ ·HaTIpaBJIeHIlH, cooTBeTcTBY­

nuero 3TOMY COCTOJllil!D). 
(1)	 $=-5 
(2)	 s "" 10 

• p ~ I Y" 

O,!iO	 0,5I 
S = t . XOTj! (32) ae j!BM6TCH c06CTBeHHhIM sexropoa RB8HTOBo­

ro raMEJThTOHIaHa rrpz npollSBO~HOM N , ORO yRaSblBaeT aa TO, lITO OC­

HOBHoe COCTOJUDIe JlIIMI' B 3TOM c.nyqae ,nOJDlHO 6HTD aHTJI4leppoM8I'HITmDI. 

IlocJIe,IJ,Hee y-'rBep:l.l4eHlle cosnanaee c TO'tIHhIM peSYJlDTaTOM, no.n:yqeRBHY.flB­

r8Wl B/ 8/ ,IJ..IDI S = -& O,nHOMepHOI weppollarH!:THoit neno"tIRJI. Rs ;D;Ia­

rp8MMbl Hanpa.BJI9HHOCTlI TéUOKe ·c~e.nyeT, lfrO BeRTOp \ 'fio? xopomo BOC­

CT8HB.BJ1lIB8,eT JleI'ROIIJlOCROCTHoe cocTomme,. TeM JJYlIIIIe, 'tI811 60nme S · 
IIo.JIY'tl& cnexrp MaJIHX ROJIe6wm1 BODS. COc'rOJDlIJl \'\' \1. = ~ : lI8 

Y1J8.BHeHM (25) 

~ = ~ + 't ; ~ \ = \.xx - \ ~\ (\ ~ ~) , 

oTRy,na ~ -= \~ \ ~ ~ 'Z. 1" \ A I I , 'tITO COBII8,lJ.a9T c ;D;IcnepcJlel, nOJlY'tleHHoI 

no M9TO~ TIXTI B BapHaHT8 3 (6). 
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3TO C~eTeJlDCTByeT B nOJlDsy BapllaBTa 3 (O),BO BCHROM c~a9 

,IJ..IDI onacaaaa M8JlblX KOJIeOaIrnit. 

§ 4. 3aKJno-qeH1Il9 

OWOPMY~yeM OCHOBHble pesYJlDTaTbl paOOTH ('tIaCTD lIS HBX ~e 06­

CY3JI,aJIaCD B1lIIIe) • 

I.	 CTanc rrpeoOoosoBa.mdt XII. 

RcnoJU,soB8Rlie IIXII ,nommo OOOCHOBHEaTDCH l'lCCJI9,n,OB8HJIeM CBOitCTB 

cEMUeTpllI r~TOHllaHa li OCHOBHoro COCTO~ JICXO;IJ;Hoit RBaHTOBOft CJlC­

TeMbl. B. rrpOTBBROY c.nyqae RJIaCCJ[lIeCRlIe Mo,neJIll, noJIY'tlemme c nOMOI!UlD 

.IIXÍI,,nOJ1!tHH paCCMaTpRBaTDCJl TMDRO KaK q)9HoM9HOJIOrlll 'tIeCKRe • 

2.	 M9Tqn CnlIRoBijX Rorep9HTHijX COCTOffHJit 
! 

YCpe,IJ.H9RJ19 no CKC MI' ,naeT ypB.BHeHHe JIaH,Ilay-JlJIq)mmJ;a c TO'tIHOCTDIJ 

,no cTepeo~9cROI !IpoeJm]IK !IpI 1IBJI0it aaasorponaa !::. fV o~ , 
cnpaBe,IJ,JlIBoe npI ,nOCTaTO'tIHO OOJU,mn S . 3T0 oaaaxaer, 'tITO ypaBHe­

De .lIBJI,1:{,ay-JIIqJIIJ:BnB, OIIICHBa9T KJIaCCI'tI9CROe nOBe,neHJ!9 KBB.HTOma MO,ne­

JutA B Y3RoI OO.naCT. B9JII1D1Hll B.HlISOTpOIIII:I, BOJlJ!3J1 ~ &::: O • 

B 3aB~eBIe OTll9TJI)(, 'tITO .cnO~SOB8HJl9 RorepeHTHHX COCTO~ 

,1VIJI YCp9,IJ;B8BU RBaRTOBHX 1I0,n,e, li noJIY'tl9Hl1Ji R~aCCJ[lIeCRJlX MOJIteT OblTD 

0np8B,IJ,8B0 pesYJIDTaTOII pa,OO'rbl 5, r,n9 RJIaCCn9CR09 ,neftcTBI9 n0JIy'tl9Ho 

JlCXO,IUI Jl8 KB8BTOBOit 8MIIJlJlTY,IJ,bl nepexona• 
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I, 

MaxaHbKOB A.B., MaxaHbKOB B.r. PI7-87-295 
CnHHOBwe KorepeHTHwe COCTOHHHH, npeoõpa30BaHHH 
XonlliTeHHa-ITpHMaKoBa gnH MOAeneH reH3eHÕepra 
H CTaTYC ypaBHeHHH naHAay-nH~lliH~a 

PaCCMOTpeHa XXZ Mogenb I'eü senõepr-a , Ilorryxemrsre pe svrrs-: 
TaTbI n03BonHlOT cnenarr, aarcmovenae i t.IaCTO acnonsavensre nrra 
Õ030HH3a~HH cnHHOBb~ raMHnbTOHHaHOB npeoõpa30BaHHH Xon­
lliTeHHa-ITpHMaKoBa BeCbMa t.IYBCTBHTenbHbI E napyuremno HCXOgHOf 
npOCTpaHCTBeHHOH CHMMeTpHH CHCTeMbI OCHOBHbIM COCTOHHHeM. 
ITHllib B cnyqae nerKOH OCH 3THMH npeoõpa30BaHHHMH MO~HO . 
nônb30BaTbCH õe3 npegBapHTenbHoro aHanH3a IBO BCHKOM cny­
t.Iae, B OTCYTCTBHe BHemHero MarHHTHoro nonH/, B OCTanbHb~ 

crryxanx TpeõyeTcH COOTBeTCTBYIQIIJ;HH CHMMeTpHHHbIH aHaJIH3. 

Paõo r a asmonxeaa B Jlaõopa'ropnn Bblt.IHCnHTenbHoH TexHHKH 
H aBTOMaTH9aUHH O~H. 

Iípenpmrr 06õe,IUnleHHOrO HHCTHTYTa nnepasrx HCCJleAOBSHHH. .n:Y6Ha 1987 

llepeBOA aBl'e>t)oB 
Makhankov A.V., Makhankov V.G. PI7-87-295 
Spin Coherent States, Holstein-Primakoff 
Transformations for the Heisenberg Spin ModeIs 
and Landau-Lifshitz Equation Status 

The XXZ Heisenberg spin chain is considered. The foIIo­
wing resuIts are obtained form the consideration: wideIy 
used for bosonization of spin HamiItonians Holstein-Prima­
koff transformations are very sensitive to the way of bre­
aking an initiaI system symrnetry with the ground state. 
In the case of easy-axis modeIs onIy such transformations 
may be appIied without previous ,anaIysis (at any rate wher 
an externaI magnetic fieId vanishes).- Others are subject 
to the corresponding symmetry anaIysis. 

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