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ÇÇj 06'&e,tUIHeHH&JH HHCnriyT IIAeplUd~ HCén~OB8IQ;Ii J:tY;ÔH~: lQg~ 
I~j 

~'I 

C4~TaeTCR, 4TO $eHOMeHonor~4eCKoe Hen~He~Hoe ypaBHeH~e AB~

meH~fl MarHMTHoro MOMeHTa lypaBHeH~e naHAay-n~$w~~al MomHO no
nY4~Tb nYTeM ycpeAHeH~ft KBaHTOB~X ypaBHeH~~ AB~meH~R no 8~6paH
HblM nOAXOAR14~M 06pa30M COCTORH~RM [ X >;11, 2/. B 3TI.1X COCTORH~RX 
cpeAHee OT npO~3BeAeH~R ABYX cnMHOB~X onepaTopOB IB re~3eH6ep

rosCKOM npeACTaBneH~~1 AonmHO $aKTop~30BaTbc~ ~, KpOMe Toro, 

BeKTOp Mm == (S~ , ,s~ ,8~) B mo60M yane peuie r xa m AonmeH MMeTb 
AnHHY 8. B 0614eM cnY4ae M3-3a cnomHOCTH cneKTpa KBaHTOB~X CM

CTeM noxa He YAaeTCR Ha~T~ COCTORH~~ I X> c YKa3aHHbIM~ auure 
CBOI1CTSaMI1. OnpaSAaHHblM n03TOMY RBnReTCfl nO~CK I X> 8 KOHKpeT
H~X C~CTeMax. Ha nepBWX nopax MomHO TaKme orpaH~4~TbCfl pac

CMOTpeHHeM n~Wb T~nM4H~X peweH~~ ypaBHeH~R naHAay-n~$w~~a. 

B oaõor ax 13. 41 nOCTpoeHO COCTORHMe, RSnRI014eeCR I"lOnHblM KBaH

T08WM aHanorOM AOMeHHO~ CTeHK~ B aHM30TponHO~ cn~HOBO~ ~en04

Ke. jTO COCTORH~e OKa3anOCb cnHHOBW~ KorepeHTHWM COCTORH~eM 

ICKC/, B APyro~ $opMe ero MomHO npeACTaB~Tb KaK naKeT TRmenwx 
cn~HOB~X KOMnneKC08 14/. noame / 5 1 6wno nOKa3aHO, 4TO CKC on~cw
ea~T ~ npe~eCC~OHHwe conMTOH~ c AOCTaT04HO 60nbWO~ aMnnMTYAO~ 

e f 51 8 cna60aH~30TponHO~ ~en04Ke. 3TOT pe3ynbTaT nonY4eH c Y4e
TOM OCHOBHoro 4neHa e pa3nomeHMM KBaHTOBOMexaHM4eCKMX Ben~4MH 

no CTeneHRM Manoro napaMeTpa u" I~"- KOHCTaHTa aHM30Tpon~M/, 

4TO ~aKT~4eCKM COOTseTcTByeT paCCMOTpeHMIO n~wb Ha4anbHoro 3Ta
na aaornouaa K8aHTOBOMeXaHI-14eCKOro COCTORHM~ I t .$ to - cu-l, cu
4aCTOTa npe~ecc~~ cn~HOB B 6MOHe/. AnR onpeAeneHMR 06naCTM npM
MeHMMOCTM $eHOMeHonorH4eCKoro onMcaH~R AMHaMHK~ M YT04He
H~R B03MomHOCTM npeACTaBneHHR con~TOHOB KaK CKC Heo6xOAMMO 

H3Y4HTb 3BonlO~MIO K8aHTOBOMexaHM4eCKHX Ben~4~H np~ t > to.', 
B HaCTOR14e~ pa60Te npoBeAeHO TaKoe paCCMOTpeH~e M nOKa3aHO, 

4TO 

ai $eHOMeHonorH4eCKoe on~caH~e 3BonlO~MM cpeAHMX S~(t) cnpa

BeAnMBO np» t s 't í > rAe t o « t 1« to / y-;-';' 
61 KorepeHTHOCTb COCTORH~R KBaHToBo~ C~CTeM~ coxpaHReTCR 

TonbKO Ha HHTepBane (0, to)" 
~3 3TMX pe3ynbTaToB cneAyeT, 4TO KorepeHTHOCTb He RBnReTCR 

He06xoAMM~M CBO~CTBOM KBaHTOBoro conMToHi. 
1. BwnMweM B KOMnaKTHOM BMAe Te pe3ynbTaT~ pa60TW 15/. KOTO

pwe HaM nOHaAo6RTCR 3AeCb. raMMnbTOHMaH aHM30TponHO~ re~3eH

õeprOBCKO~ uen04KM HMeeT 8MA 

Ib'l\enli lie'UH~i\ BHCTIr'Yl I 
Ç1!\~V!t!l~:K MCC,»~LlOBatmi
 

5WSJ1a.-!OTEK~
 
0LiiliUL 
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H = -: ~ [ .:..L. (S~ S:+ 1 + S~ S~ + 1) + S ~ S~ + 1]. o >.O. s 1 /1/
m:::'1 cha'	 2" 

COCTO~H~e I~(t) >. ~8nR~~eeC~ aHanOrOM npe4eCC~OHHOrO 6~OHa
 
np~ t ~ ~ • ' MomHO npeACTaB~Tb KaK naKeT cn~H08~X KOMnneKCOB
 
I \{I n> ~n~ KaK np~MOe npO~3BeAeH~e ~38eCTHbIX /6/ Cn~HOBbIX xore

. . "x. svS 
pe-rruax COCTO~H~1:1 I~m' <P >' ee . e > ,li-lem( SlncPm m+ COScPmSm)IO 

m 

'/
-ilN t oe -ivw t 

1<I>(t» e C	 -i(lN-Nw) t TI!,	 Iem •W t >e 
v=-OGl e m=-1 

v I'I'
N+v 

> 

2avCv = Aexp [-2:f
2 

(a)] ;. f (a) (cth a) 1(1 +' 2 a/sh 2 a) ; /2/
2 

a·f 2 1;.í sh a a.2

A (-:) em = 2 arctg' :; W
 

tt	 ch (e-m th a) 2ch 2 a 

a =aN ;::' 1, o «1 ,N - cpenuee 4~cno nepeaepayrux cn~HOB
 
B COCTORH~~ I~ > • . _:
 

CpeAHee 3Ha4eH~e 3Hepr~~ H ~ KOMnOHeHT cn~Ha S~ B COCTO~

H~l-1 /2/ onacuaaer ca OAHQCOnl-1TOHHbIM peweH~eM ypaBHeH~R llaHAay

n~4>Wl-14a, Hal:1AeHHblM B /7/:
 

S x l"L) OOSw t : "=. -:S1n um S~ =. !.:oos em; .m 2 2 

~:	 1 /3/
1SY = -:-:sin em sin w t ; W H' =. -a·th a.2m	 2 

3TO o4eB~AHo, nocKonbKY ~3 /2/ ~MeeM 

.-: ;{T: 
<~ .( t ) I S~ ~ S·.e1+ .1 I<I> ( t ) >' S~ Sm +1'

1 1 

/4/
 

s (8';;':)2 -1
 
m	 \ 

a '=X,Y.Z 4	 \ I;' 

l-1 ycpeAHeH~e onepaTopH~X ypaBHeH~1:1 AB~~eHl-1R 

2 

S~'= i[Ii S~].	 /5/ 

no COCTORH~~ 1~>'np~BoA~T K 4>eHoMeHonor~4eCKOMY ypaBHeH~~: 

aM
~ 

m ôW ~ ~. ~ 1 . -' 
--~: [ ----:+: x Mm ] ; I Mm \ \ Sm \ = 2":' W = H. /6/at ôMm 

B~pa~eH~~ /2/ ~ /3/ B~BeAeH~ a/5/ c Y4eTOM rnaBHoro ~o CTe
neHRM a' 4neHa B pa3nO~eHl-1~ KBaHTOB~X Benl-14l-1H.B 3TOM npl-16nl-1~e
Hl-1l-1 cnexrp Cnl-1HOBbIX KOMnneKCOB KBa3l-13KBl-1Al-1CTaHTeH B TO~ CMblcne, 
4TO (N+v z: (N + vw An~ v s;: a:-

1 

/2 • B cneAYlOl1l~x nopanxax no a' 

3KBl-1Al-1CTaHTHOCTb HapywaerCR, ~ 3TO Mo~eT npl-1BeCTl-1 K 60nee cno~
HOI:1 3Bon~I..\l-1l-1 COCTORHl-1R KBaHTOBOI1 C~CTeMbl l-1 K l-1HOI:1, 4eM aurur
caHHol:1 B /3/, 3aBl-1Cl-1MO~Tl-1 OT t cpea-urx S~ 'np~ t > to',' 

2. W3Y4l-1M caavane 0611ll-1e CBO~CTBa COCTORHl-1R IX> = e -1 H t 
x\<I>(O»:.	 KOTOpOe c Y4eTOM onpeAeneH~R /2/ Ha4anbHoro BeKTopa 
I <I> (O) >' l-1MeeT Bl-1A 

-í e . t 

Ix(t» l C v e 
N+v 

I\{IN +v > •	 /7/ 
v 

3TO COCTORHl-1e RBnReTCR np0l-13BeAeHl-1eM CKC AO Tex ndp, nOKa 
KBaApaT Benl-14l-1Hbl R(t) = <x(t)I~(t» c I~(t» l-13 /2/ Mano OT
nl-14aeTCR OT eAl-1Hl-14~. ~cnonb3YR /2/ l-1 /7/, 3anl-1WeM R(t) B RBHOM 
Bl-1Ae: 

R( t) :::	 l C;; exp [i(lN+v -'lN -:V(u)t]. /8/

v
 

~ 
3Heprl-1R e n -4aCTl-14HOrO cnHHOBoro KOMnneKca B c~cTéMe /1/ 

Hal:1AeHa B/8 t npl-1 np0l-13BOnbHOM ~, 

e = -ltha·. th na'. 
n 2 

npl-1 Man~x a' l-1 Na ;:: 1 pa3nO*l-1M lN+v B P~A: 

2 3 3 e N +v ==,~:th a + v w -: f 3 (a) v a 3 + O ( v a ~. a ) • 

/9/
f 3 = th a/2 ch2 a. 

nOCKonbKY xapaxrepusre v B /8/ ~MeIOT nopRAO,K a~h /CM. Cv
 
B /2//, oT6poweHH~e B /9/ 4neH~ HeCYl1leCTBeHH~ np~ B~4~CneH~l-1
 

'3 

x 



R AlUI t < to / V~~' np1l1 TaKOM YCJlOB1I1V1 VlHTerpan /8/ BbI4111CJlfleT


cs T04HO, 111 AJlfl IR [2 nOJlY4aeM
 

f (a)
2 2 

I R( t) 1 = 

y r;(a) + f~(a)a~ t 2 

B 06JlaCT1I1 a ;;::' 1, xoropea uac 1I1HTepecyeT, f 2( a) ~'1, f S (a) ~ 
_ ch-:2 a 111, CJleAOBaTeJlbHO, ripa t »to - Cú -1 1I1MeeM 1 R 1 2 « 1. 
XapaKTepHoe epeMfI, np1l1 KOTOpOM Ix>' nepeCTaeT 6~Tb CKC, 1I1MeeT 
nopflAoK BpeMeH1I1 npe4ecc1I1V1 cn~HOB B 61110He to - Cú"l • '3TOT pe3YJlb

TaT, KaK B1I1AHO 1113 paC4eTa, f1BJlfleTCfI npflM~M CJleACTB1I1eM HaJlVl4111f1
 
4JleHa C v2 aS B 'pa3JlO~eH1I1111 19/.
 

3. PaCCMOTp1l1M Tenepb, KaK He3KB1I1A1I1CTaHTHOCTb cneKTpa Cn1l1HO

BblX ~~':JleKCOB BJl1l1f1eT Ha Bp'eMeHHYIO 3aB1I1CVlMOCTb cpeAHIIIX S~:. 
,llJlfl S ~ 1-1MeCM 

----;', 1 '
 
<x(t)IS~ lx(t»'= ~ C~ <'lIN+v I s~ 1 'PN+v > Sm (O) ='"2cos em' /1 0/
 

TO eCTb cpeAHee S~:He 3aB1I1C1I1T OT t. 3TOT pe3YJlbTaT JlerKO no

HflT b, Y4111Tb1Bafl, 4TO <'I'v IS t~ l'I'v' > ~ Ô ' 111 4TO B naxer e w 

L C I 'l'N +v> '1I1MeeTCfI OAHO COCTOflH1I1e c n nepeaepuyruaa Cn1l1HaM1I1.v 
BpeMeHHafl 3BOJl101.\1I1f1 nonepevuax KoMnoHeHT 3aB1I1C1I1T OT KOHKpeT

Horo B1I1Aa cneKTpa, 4TO B1I1AHO 1113 C~~AYIO~ero B~pa~eH1I1f1: 

S~l =,	 L Cv Cv - 1<'I'N+v IS~' I \llN+v-'l > x OOS[(fN+v -:fN+tJ-:l ) t]
 
v
 

/i1/ 
= I. C 2 <'I'N IS-:\ 'I'N 1 >'cos[wt -:2fsv a 3 t +0(v 2a 4 , a 3 )] +0(0:% ). 

v v' +v m +v

o3AeCb 1I1CnOJlb30BaJlOCb paanoxe-ure f N +11 -'fN+v-:l = Cú -:2f3 va S + 

+oO(v2a 4, aS), CJleAYIO~ee 1113 /9/. 
Xapaxrepaue v B CYMMe /11/ He npe socxonar" "o - - % . nplo1a o

t « t 1 - to / Vã: B aprYMeHTe kocauyc a B /11/ OCTaeTCf! JlIo1Wb
 

4JleH C Cút, 111 AJlfl TaKIo1X BpeMeHV1MeeM
 

_: 1
 
S x (t) = S x (O) cos Cú t = - - .sín em oos Cú t ,
 

m m 2 

*B 3TOM MmKHo y6ep;HTbcH, yqH~1BaH asrp axenae /2/ AJUI 0V'
 
a TaK)Ke TOT <paKT, tITO cperraae sa or-p aaaxema no EenHtIHHe 3Ha, m 

AHaJlOrIo14H~~ paC4eT AJlfl S~(t) nplo1BOA1I1T K pe3YJlbTaTY S~ 

= _:~ :sine-m sinCút. o TaKIo1M 06pa30M, cpeAH1I1e S~ (tO) onIo1CbIBaIOTc.f1 êbl

pa~eH1I1f1M1I1 /3/ npu acex t « t 1 ~ to / V~,:, BKJl104afl 06JlaCT b to ,« 

« t « t 1 " B KOTOPO~ Ix (t) > OTJlw~aeTCfI OT CKC /2/. 
4. B 3TOM paanene 1013Y4111M cpeAH1I1e OT np0V13BeAeH1I1R 'cnV1HOBbIX 

oneparopo a B COCTOflH1I1111 Ix(t». Hac .npexne acero Io1HTepeCYIOT YCJlO

B1I1f1, np1l1 KOTOp~X cpeAHee OT np01l13BeAeH1I1f1 ABYX onepaTopOB 

S~lS~1+1 - paBHO np01l13BeAeH1I11O cpeAHIo1X. nOCKOJlbKY B AaHHo~ pa
60Te 1013Y4aeTCfI B03MomHOCTb ycpeAHeH1I1R KsaHTOBOMeXaH1I14eCK1I1X:,1 
ypaBHeH1I1~ /5/ AJlfl C1I1CTeMbl /1/, AOCTaT04HO paCCMOTpeTb pac~en

JleH1I1e ABYX Tlo1nOB cpeAHIo1X: 

< X ( t ) IS~ S~+ 11 X (t ) >' 111 <X ( t) ~ S~ S~+ 11 X(t) >' 

z x 
,llJlfl Sm Sm+ '1 1I1MeeM B~pameHVle, aHaJlOr1l14HOe /11/: 

SZSx L' c, 0v-:1 < 'I'N+v t S~ S~~l-l I 'I'N+v-:l > x
fi m+l v 

X COS[(f N+v -fN+v-:l ) t]. 

AaJlbHe~W1l1~ paC4eT COBnaAaeT oC paC4eTOM S~ B npeA~Ay~e~ pa3

• nene , 111 B peaynsr are ripa t «t1 101 MeeM 

S z SX 
~ e.. m m+ 1 • 

...	 * TaKOIo1 ~~~JlbTaT JlerKO nOJlY4aeTCfI 111 AJlfl BToporo TlIlna 

cpenuero S x S y ,m m+ 1 •	 __ 

np1l1 ycpeAHeHIo1111 raM1I1JlbTOH1I1aHa no Ix(t) > cpenuue S~S~'+'1 
c a,=X, y B CIo1JlY nOJlY4eHHblX 3AeCb pe3YJlbTaTOB npu t« t 1 r ax-

me $aKTop1l13YIOTCfI. CpeAHee S~S~+lHe 3aB1I1C1I1T OT t 111 pacnaAaeTCfI 
Ha np01l13BeAeHIo1e cpeAH1I1X BO Bcex nopflAKax no a~ , 

*B COCTOHHHH Ix(t»'npH t >'to He 6YP;YT <paKTopH30BaTpCH cpeA
, (3-1 f3 2 f3 k :Vz 

HHe OT npoH3BeAeHHH THna Sm1 Sm 2 •••: Sm ' 'f3i =,X, Y c k ~ 
o 

a' 
-

.'
k 

V
 
1\ B 3TOM npOHBnHeTCH OTJIHtIHe IX(t) >' OT I<l> (t) > /B nocnenaeu llJaK


TOPH3YlOTCH cpennae OT npOH3BOJIbHOrO tIHCJla onepa-ropoa Z,
 

qeHl-ieM s , 

li	 5 
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T~K~M 06pa30M, nOKa3aHO, 4TO npn t « t1 ( t1 >j," tO) ycpen
HeH~e H no Ix(t» np~BoA~T K ~eHoMeHonor~4ecKoMY $YHK4~oHany 

3Hepr~~ W, a ycpeAHeH~e onepaTopH~x ypaBHeH~~ AB~meH~R 
K ypaBHeH~1O n~HAay-n~~w~4a. Ha ~HTepBane to .« t « t 1 COCTOfl
H~e Ix(t» OTn~4aeTCR OT CKC /Z/ ~, TeM He MeHee, nonHOCTblO 
onucuaaer npeueccaouuuü c onarou , OTCIOAa asrr eicaer , 4TO «or-epe-rr
HOCTb B 06~eM cnY4ae He RBnR~TCR Heo6xOA~M~M CBO~CTBOM KBaHTO HET n" np06EnOB B BAWEH 6"Bn"OTEKE? 
Boro cona roua , nO-B~A~MOMY, COm'lTOH cneayer npencr aenar s npex

BhI	 Mo:a:eTe DOJlY'lHTb DO no-rre nepe'lHCJleHHhle HHa:e ItHHIH,
Ae	 Bcero KaK naKeT cnHHOB~X KOMnneKC08 /Bce H3Y4eHH~e AO c~x 

eCJlK OHM se 6h1J1H 38K83aHbI paaee,~ nop COIlHTOHbl B KBaHTOBblX cnHHOBblX cacrexax , JaKIl104aR paccxorpeu
Hoe 3Aecb COCTORHHe ix(t) >, RBIlRIOTCR TaKHMH naKeTaM~/. H3Y4e
HHe CBO~CTB cn~HOBbIX KOMnIleKCOB B npeAene a :» 0, n ... oe, a·n ... 
... const Mo}t(eT nokaaar s , HaCKOllbKO np asan suo r axoe YTBepmAeHHe. 
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roqeB H.r. 
06 3BOniD~HH BO BpeMeHH COCTOHHHM 
KBaHTOBOM CnHHOBOM ~enoqKH 

Pl7-87-113 

H3yqeHa 3BOniD~HH BO BpeMeHH COCTOHHHM KBaHTOBOM CITHHO
BOM ~enoqKH H nOKa3aHO, qTO KOrepeHTHOCTb He HBnHeTCH He-
06XOAHMb~ CBOMCTBOM COnHTOHa. 

Pa6oTa BhlnOnHeHa B na6opaTOPHH TeopeTuqeCKOM ~H3HKH 
OIDIH. 
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ITepeBOA O.C.BHHorpaAOBOM 

Gochev I.G. 
On the Time Evolution of the States 
of a Quantum Spin Chain 

Pl7-87-Il3 

The time evolution of states of a quantum spin chain 
is investigated. It is shown that the coherency is not 
a necessary feature of the soliton. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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