
37-164 

l1.r.roqea 

0 PA3nOIEHl1l1 Cnl1HOBYX 

KOrEPEHTHYX COCTOHHl1A 

CO Ofilll8HMR 
Ofi'b8AMH8HHOrO 

Mit CTMTYT8 
RA8PHbiX 

MCCiftAOB8HMI 

AYIHa 

Pl7 -87-164 

no CTAQHOHAPHYM COCTOHHl1HM 
rEA3EHBEPrOBCKOA UEnoqKH 

1987 



11'.., 
I. 

' :'" . ',* ,
.;.'.l	 ,, ' I 

,"'4 "..
I ' " • •	 .,I'\:; 

.t. .. Ir t o ,.,"	 
. 1 

.~n 1~A" r; 

' }~" I' ' I~, .. " " 1 r ' ~' ;'w 
1-1 " ,' ; ' . J~ ~' ,', ...\ , oi \ \ 7 ~ t " -\,~ ~ . 
.... j • •~. • ; "" ..f, ' ,1' ~ ~.' t. H II .,;'""'1' ~ ,i,r
 .. 1I \ ' l I' ' I. '..( ~:;. ~ 'J'.." e	 ,\ ,1 l '~ ,~4.. ,
 

.. J " .... 1' ~ v- ' , I" " 
, "". , ~ ., . , IN ", .' . v , \o,, 

e \ ' l ' I ' •.~, . ~ ··f. 
4·O".~~ f. ;,'. f~" \ ' , '" " " ~ :" 'i' ,: .; _1\ .. o,( .: ,I .u· 

I' ' . : .1 ,I; ",'1' ~ ... ' ' ,,,:' :'	 n " 
' I ,h. í' ~/ ~~ ,r~ , , "-' \t';: II " r ,~ 

I '	 

'.. 
~ I. I () " U' ~l ""lo 1	 "1,,,-<.

\ lOI t6. ., .lo'" ' \ 
' ,"',.tr" ., t l' t~1 f ~ I " . "' ..., 

I '· 
'" ,'lo ,I " ." t .to. , Il' 

, i\ ,, "to'\ ," ('" O ,. 1" ' f ,~. d i 'I	 \>' .' 
I . / !-o ' fft 

~ . 
.(~ 

J 
/ t 
l 

if'~	 ~, ' l' , I:'~ I •
 
, ,( I "'~ ~ .V \.;'., ,$ '-' ~ 4,\i>" ,.: "•• •• 1.... ~....o'I-.
 " .lI' , ..• ,,'\ l~ r, , ". tI IJ;,;. "" ," 

.&'~ .7 1? 'f " .J I .I) ' ... , I . , J( '., J\~, (~ 
t ''I' "".1 Iof 'lj~ " l • . ' I ~"':'" ' ..t , .~ 6\ " H }.~ . \ \"' 1 ., ' . 1 i, • I .~· t 

( oi' 1 ' ~ i ... '.~ i . '# ~ 1~1f ~" 4oI~ /
 

l' ~ _l / ,h't ".ol' , ~'Ç,~ ~ ".i~ .. li r , 
, "I
 t.:""\I" l\ ~~.~ I .1
 

. ~ ,,, '., . 1 , " " ~ J'j 'i :/ ....~ \
J. l" . ·ft\ } '. t!t ' i«! l .c'.t ',r.' ') ..(

v"', ' ;1 ..t fi!. r..t .r" OI " ,. I I " 1(1\ 'tJ: ,r.J \ \.
 

r I, \.~~\ "b,1 ,' n J. ". '. :) ." ... . -; • «t 
.... '{ I). . 1" f4 i:\ lo ~ .",,1\( •.,, \1) ,/1" I: 

-Ó» ~ t , ~ 

J	 : : " ~~ '", .,'1 I . , . ~ ~: ' 
;; ~• ., ' 1' . ' ,1 ... " ~ ~ ~ ~. . , I \'1' , J•• " ~ 
.."0 ' ·· ~r,.. " ).1: " ~.. \ ' 11 . , ;{.~: J~1 I 

,r, 'i :.' .,	 ~ ~ " j,"':~ t"
l ]o. .jl ~ \f' I IJ ~ 

'lI 
,,'	 \~ •1:"; (J.t l~ . \ , ,, .<f". I''t~ ~ •• t 1" lo" "	 :::,{I.. ~ t,. , ,". ' ,~ l,j ... } .l! • ,: -~, ,. ,' . ,.. \ ~ 

,f-\
 

, .,t }"lV J ~: ~}. :t <lo ,te .4\.:,.f.
 
J " '; "	 "" \ ' , ,1, '" f'	 , .. . ' . • , . •, 

I', 'I " ' . ""'VI;" t "JP " . , j " 
"-\ :11 .[ ..' .~ .", ,
 

\
 ."l f u. ,t il • " ,,o	 .. .. • " , , " : \ 
~" o ,.~ ' I ;1"• .1 I,. , .	 " ~ - ' 'f-':'" 

.1> ,Ir ~ I'''' I ~ 1$' 
~(, "J ' ~~ 

~ . •_ ,, _ o' .	 '" , ,' ,, 
I- ~" 

, -	 ~ I	 ..~ ~. 
,li t>~~h'",. " .	 .. .. .," ,1 

,,o. ;; I6t: , 
, ~. '\I' ~. ,/ .. ; ,\, 

___ ..";i' .. ,	 .. ' , ' . , " , ' 
." 

+ l ' ~i- • '!o' /. ,

'. 
.' 

' .. " '~'
 
~ lt
 

• I ." , '~ I 
"," . :;,'~' 

" 

, 
I
r·' 

"9 

." ~" .. ~, ." 
r <I " ,, ~, ~ , • 

~ O (:;"cn H /I !!MI,~, ?q .. !'I ~! c: j'lI1'YT 
1Tl~CpllhIX ' HéelWI~.cm'aH l1 i i ,Uy6uIJ,

~. "I '. I . lflH7 '.\ .". 
)I li, ~:' ~J ' ~ ..T f I , ' 

, 
, .~)t;,, -'l, ,	 
". l. , t' . "' .. rI f I '" ,~" .

Ilpa H3Y'IeHHH COJIHTOHOB B KBaHTOBbIX cnHHOBbIX nerro-ncax aeo õxo
.n;HMO peunrrs HeTpHBHaJIbHyro sanavy O aaxoscneaaa 3BOJIlOUHH BO BpeMeHH 

COCTOHHHH CHCTeMbI / 1, 2 / . 06bItIHO HatIaJIbHOe COCTOHHHe BbI6HpaeTCH 

B BHJJ,e nparaoro npoaasenenaa / 1-3/ H3BecTHbIX cnHHOBbIX KOrepeHTIIbIX 

COCTOHHHH (CKC) * , npOCJIe,n:HTb aa 3BOJIlOUHeH xoroporo MO)f(HO, eCJIH, 

aanpassep, H3BeCTHo pa3JIO)l(eHHe CKC no cTaUHoHapHbIM COCTOHHHHM 

COOTBeTCTBYlO~eH CHCTeMbI. B paõorax / 1 ,5/ HaMH nOKa3aHO, tITO npa 

onpenaneaasrx YCJIOBIDIX CKC c napasrerparaa, onpe.n;eJIHeMbIMH O,D;HOCOJIH

TOHHbIM peurenaest tPeHOMeHOJIOrHtIeCKOrO ypasueaaa Jlaanay - 1IHtPUlHIUl, 

MO)l(HO npencraaars KaK naxer crraaoasrx KOMllJleKCOB B nonyorpana

tIeHHOH uerroxxe. Taxoe npencraanenae n03BOJIHJIO nOJIHOCTblO HCCJIe.n;o

sars 3B OJI lO U HlO CKC B YKa.3aHHOH CHCTeMe H HaHTH Te aperaeansre HHTepBa

JIbI, na KOTOpbIX cpenaae 3HatIeHHfI S~(t) y.n;OBJIe'IBOpHIOT ypaaneaaio 
Jlaanay - Jlarpuiana / 1.1V, . 

B HaCTOH~eH pa60Te paCCMOTpeHo pa3JIO)l(eHHe CKC, COOTBeTCTBYlO 

~ero O.n;HOCOJIHTOHHOMY peUleHmo tPeH9MeHOJIOrHtIeCKOrO ypaBHemUl, 

no CTauHoHapHbIM COCTOHHIDIM HeOrpaHHtIeHHOH aHH30TpoIIHOH uenOtIKH• 

Haif.u.eHbI .n;oCTaTOtIHble YCJIOBIDI, npH KOTOpbIX BKJIa,n; COCTOHHHH Henpe

pbIBHoro cneKTpa B pa.3JIO)l(eHHH CKC Hecy~ecTBeH, T.e . YCJIOBIDI , npH 

KOTOpbIX CKC pa3JIaraeTCH TOJIbKO no CBH3aHHbIM COCTOHHIDIM MarHO

HOB (CIlHHOBÚM KOMllJleKcaM ) , CJIe,n:yeT O)l(H,lJ.aTb, 'lT0 nOJIytIeHHhle 3.n;eCb 

pe3YJIbTaTbI COCTaBHT OCHOBY nOJIHOrO O~CaHlliI KBaHTOBbIX COJIHTOHOB 

B HeOrpaHHtIeHHOH uenOtIKe. 

1. 3anHUleM CHatIaJIa raMHJIbTOHHaH paccMaTpHBaeMoH CHCTeMbI : 

000 1 
J{ I ( __(SltSlt +SY8 Y ) + SZ S z ] a > 0, S = 1/2. · (1 ) 

m =_000 cho m m+ 1 m m + 1 m m+ 1 ' 

,/ 
<1IYHKUHOHaJI 3HeprHH W, HCnOJIb3yeMbIH B tPeHOMeHOJIOrHtIeCKOH TeopHH 

O.n;HoocHorO tPeppoMarHeTHKa (1), HMeeT BHJJ, / 6.7/ 

000 

W B1 
f dç( o' 2 + ~ ,2 Bin2 O + a 2 Bin 2 O] •	 (2) 

-000 

<1IOpMaJIbHO W MO)f(HO nOJIytI~b H3 raMHJIbTOHHaHa (1) , 3aMeH1IR: 

onepaTopbI Sm Ha KJIaCCHtIecKHe BeKTopbI ,IUlHHbI 1/2 H nepeXO,qH K KOHTH

I 

*Ceoucrea CKC U3) lltelibl e / 4/, 
rr-- 

r:>b'\tY..~i), ::-,l.,~ ;~ :IC~Yj 
raa.o: j:'m'!J: ~ I ( -!' ,n ;Jl1IUllti 

6>I~J I ~ k)TEKA 
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HYaJIbHOMY onacaamo /1/. Flocnennee rpeôyer, BO BCHKOM cnyxae, asmorme

HIDI YCJIOBIDI a «; 1 /6, 7/ . YrnhI e H cP onpenenmorca 06hIqHhIM YCJIOBlleM: 
fi m 

x 1
S = -2 sín e Coa c;6 ; sy = 2

1 
sín e aio cP z 1 

m. m fi	 S = -coa0m m fi fi 2 fi 

B KOHTllHYaJIbHOM npenena Ha60p {Om'c;6 ml 3aMeHeH na ePYHKQllll e(ç), cP (ç). 
YpaBHeHIDI ,nBIDKeHIDI (YPaBHeHIDI Jlannay - Jlarpuraua) 

eSinO =.- 2~. ~ s1nO = 2 õW8c;6 , 88 

,nOnyCKaIOT B cnysae cacresrsr (2) ,nByxnapaMeTpHqeCKOe peuieaae, OIrnChI~ 
Baro:r.u;ee ,nBIDI<:ymllHcH co CKOpOCTblO V COJIllTOH, BTOphIM _napaMeTpoM pe
llleHIDI HBJIHeTCH cu - qaCTOTa BHYTpeHHeH npeueccaa /7,8/ . ,llJIH npOCTO

ThI anecs MhI OrpaHllqHMCH paCCMOTpeHlleM CJIyqaJI V= OH aamnuesr HY:>KHOe 

HaM pemeaas ePeHOMeHOnOrllqeCKlfX YPaBHeHHH: cpasy B repr-nraax coxpa

HHlO~eHCH BeJIllqHHhI N = ~ r dç( 1 -coe e) (rrpa KBaHTOBaHHll N COOTBeTCT~ 

nyer qllCJIY nepesepuvrsrx cnaaon /7,8/): 

em
cP = cut; tg -- = A / ch Bm ; m 2 

(3)CTN aNA eh-,' B =ath--' cu = a2 /2 oh2 aN . 2 .2 2 ' 

B (3) llCnOJIb30BaH KaK apryr-renr ePYHKQllH O H cP HOMep Y3JI& fi (na-
CKpeTHaJI aenasaaa) BMeCTO HenpephIBHoH ç . . 

B HaqaJIbHhIH MOMeHT B peMelÍll (t =O) CTpeJIKll 8m ' KaK cnenyer as 

(3), rreacar B IUIOCKOCTH XZ, H HX nOJIO)KeHlle nOJIHOCTblO MO)KHO onacars 

B KBaHTOBOM cnynae cmmOBhIM xorepearasn-r COCTOHHHeM 1'<1» (em orrpe
,neJIeHO B (3»: 

COB ltm/2'
j'c1»	 TI
 

m ( (4)
ein8n/2j 

oseaH,lJ.HO, uro BhmOJIHHIOTCH COOTHOllleHIDI 

.<CIlI S YmI'cIJ > o; <'<1> 18 x 1'<1» = 1_ eín e . <<1> 18 z 1<1» = .L cos em 2 m' fi	 2 m 

B ,naHHoH paõore MhI 6y,neM accrrenonars paanoacenae 

\ <1> > = (~) c<: I 'li<:' > ,	 (5) 

rne 1'1' {> - coõcrneansre ePYHKQllll rar-ram.roaaaaa (1), , - Ha60p !<BaH
9 11/TOBhIX tlllCeJl. Crrexrp cacresrsr (1) H3yqeH B/ - • Crauaonapasre COCTOH

HIDI onaoocaoro ePeppoMarHeTllKa MO:>KHO xapaxrepnaoaars KBaHTOBhIMH 

qllCJIaMll n, k, q; n - 1IHCJ10 nepeaepayrsix cnaaoa, k - nOJlHhIH KBa3HllM

nYJIbC, q - Ha60p KBa3llllMnYJlbCOB OTHOCllTeJIbHOro ,nBll)KeHHH. Ilonuepx
HeM, qro KBaHTOBhle qHCJIa q neoõxonasrsr nrra xrraccarpaxanaa TOJlbKO 

COCTOHHllH aenpepsraaoro cnexrpa. Ilocrre aroro paanoacexae (5) MO:>KHO 

sanacars B BH,lJ.e: 

... ..... 
(6)1<1» = ~ C kl'P k>+ ~ C n,k,q >.o,k n, n , n,k,qI'P 

n,k,q 

3,neCb l'I'n,k,q> - COCTOHHIDI aenpepsraaoro cnexrpa, l'I'n,k> - CBH3aH

asre COCTOHHHH MarHoHOB. 

KaK crrenyer as peaYJIbTaTOB pa60T /1,2 ,S! , B nonyorpaaaaeaaoá 
QenOqKe nOJlHOe OIIHcaHlle KBaHTOBorO COJlHTOHa BoaMO~O B CJlYqaflX, 

xorzta ~ lõ, 12« 1, r.e. rorna, xorna CKC paanaraerca TOJlbKO no CIrnHO

(') 
BhIM KOMnJIeKcaM. 3a.naQeH aacromnero o6cY)K,l];eHIDI HBJlHeTCH BhIHCHeHlle 

YCJIOBllH, rrpa KOTOpbIX YKa3aHHO~ HepaBeHCTBO BhmOJlHHeTCH B crrysae 

aeorpaaasenaoã QenOqKll. 

2. CBH3aHHhle COCTOHHIDI MarHOHOB B CHCTeMe (1) H3Y'IeHhI B paõo

Tax / 10,11/ . BOJIHOBaH ePYHKQIDI n -sacrasaoro KOMnJleKCa llMeer BM,n /111; 

~ B S- S - 
m 

1 2'" mo n 12 n ' 
1'1'o. k > fi <m< < m 1m2 ... m m m ••••S IO> 

(7) 

i kn(ml+···+m ) n-l m -mo Il	 y 11+1 11B =A e
fil'" mn 11=1 11 

RBHhle BhIpIDKeHIDI )J.JIH Yll(k, n) BhIIIHCaHhI B 
/11/ 

,1'Yll I < 1. ,llnH 
aaepraa CIIllHOBoro KOMnJIeKCa B /10,11/ IIOJIyqeHO asrpaacenae: 

= tha (chno - cosk)/shna.	 (8)
f n.k 

llpHMOH nyrs Hccne,nOBaHIDI ycnoaaá, npa KOTOphIX B (6) OCTaroTCH 

TOJIbKO cnaaoasre KOMIIJIeKCbI, CBH3aH c BbI'IllCJleHHeM K03ePePHQHeHTOB 

C k = <cl>\ 'I' k> H npOBepKOH cooraomeaaa L IC k I 2 = 1. K CO)KS
n , o,	 n,k n, 

JleHHIO,	 BhI'IHCJleHHe <<1> I 'P n.k > npa õorrsurax n B oõmesr cnyxae npaxra

• 
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qeCKI1 HeBhInOnHI1MO (3a,naqaCBO,nI1TCH K n-KpaTHOMY CYMMl1poBaHillO) * , 
11 n03TOMY npI1XO,nI1TCH I1CKaTb aasre nYTI1 peuieaaa nOCTaBneHHOH sana

~. B paõore /1/ ztrra norryorpaaxueaaoã uenotnca TaKOH nyrs HaH,neH 11 

CBH3aH C pa3nOJKeHI1eM I~> no Bhl6paHHhlM nonxonauuoa 06pa30M COCTO

HHI1HM IX li> • ,Uanbllle B /1/ asrsacneaa Cpe,nHHH enepraa B COCTOHHI1I1 

\·x > , ~o n03BOnl1nO OueHI1Tb, HaCKonbKO 6nl13KO IX > K CIlliHOBOMYo o 
KOMnneKCY. Cyurecraeaasn-r rrpa TaKOM nonxone HBnHeTCH TOT epaKT, QTO 

Cnl1HOBhlH n ·QaCTI1QHhIH KOMnneKC ·I1MeeT Hal1MeHblllYIO saeprmo B n -QaCTI1Q

HOM cercrope. B HeOrpaHl1QeHHOH ueno-nce aanauae ,nonOnHI1TeJlbHOrO KBaH

roàoro ~cna k ae n03BOJlHeT nparaoe I1cnOnb30BaHI1e cxerasr, pa3BI1TOH 

B /1/; npeacne acero, Hel13BeCTHa Ta CI1CTeMa BeKTopOB !Xo,k> , no KO

ropsne 6hl normocrsro pacrcnansraanocs CKC. oKa3hIBaeTCH, QTO MOJKHO 

pasaars 06ml1H MeTO,n nOI1CKa TaKI1X BeKTopOB. ,UnH sroro aanaurevr I<1J > 
B BH.ne: 

\'<11> I C Ir.· >,
n.k,r o.k,r i n,k.f ii 

(9) 

> - -.-.1. 1lk m - S - ... S- [O>,:s e Sro m+f1\r n'k ' f i - yN m I 
m+f o_l
 

a
 0<r1<r 2<
.. ·<r o_ 1 • 

Na - xacno aTOMOB B uenovrce. MOJKHO y6e,nI1TbCH, QTO {lrO.k..ri >1 HBnH

eTCH OpTOHOpMl1pOBaHHhlM 6aal1COM M, CJle,nOBaTeJlbHO, I IC' ~ 12 = 1. 
n.k.r n••rii 

1. ,U~~ K~~epep~l1eHTbB Co,k,r nocne npocrsrx npe06pa30BaHI1H nony
i 

QaeM asrpaacenae 

Q . -ikm c = <'C1J Ir >=-==.Ie f(m) f(m + r 1) ... f(m + r o _ 1 ),
p.k.r i n.k.f i yN m 

a 

em Q-2f(m) = tg - - ; TI [1 + f 2 (m)] • 
2 m 

,Uanee paCCMOTpl1M nexrop 

I > = C -1, I C Ir > (10)
X n.k n.k rr.k.r i u.k.r i 

r i 

c IC o k I2 
= I IC o k f I . 2 

OQeBI1,l:UiO, ~O <X k I X ~ k ~ > = o ~ okk ~ . 
• ri • • i o. o , 00 

* Ilpsuoe 8bllJUCIleHUe YÔOIlOCb càenars paustue TOIl bKO ÔIlR CIlYlJaR ôOMeHHOu 

CTeHKU /121. 

4 

o 

YQI1ThlBaH (9), I1MeeM: 

(11) 
n,k 

I~>= I Cnklxnk>' 
' • 

MO)KHO cnenars ente O,nHY pe,nYKUI1lO KBaHTOBhIX Ql1ceJl 11 3ÇlIII1CaTb 

\<1J> = L Cn IX n > , (12) 

J 
n 

j r,ne 

-1 -1
 
IX > = C !. C k I X k > = C !. C k f !r o k r >;
 

o n k n ' n , n k n , i" i 
• f i 

2 2 ~ 2 
IC n I = L IC fi k I = k [C fi k f. I
 

, k .f ' • 1
 
i
 

I13 nocnenaero I1MeeM I IC I2
= 1, QTO corrracyerca c COOTHOllleHl1eMon 

<Xn I X n" > = onn ~ 11 3B.qI1CblO (12). 
HeCJlOJKHhle npe06pa30BaHIDI n03BOJlHIOT sanacars mrrepecyrourae 

aac aexropsr IX k> 11 1)( > B ôorree y,n06HOH rpopxre:
n , n 

Q -ikf 
-- !. e L f(m +r) f(m 2+r) ... f(mo+r) xiXn,k> 1
 

N a C n,k f (roi I
 
x s; S; ... S~ lO>;

1 2 n 

2 (13)=Q2 N-1 I eikf.Z (r)IC n•k 1 a r n 

Z n (r) I f (m 1 ) f (m 1 + r) .... f (m ) f ( m + r)
(m. I n n 

1 

11 

(14)_1_ I f(m 1) f(m 2) ... f( m ) S ... S \ O>.I X > = o -- 10m mVZo(O) {m i 1 n 

Msr 6y,neM paccsrarpaaars ,neHCTBI1TeJlbHhle f(m), ,neHCTBI1TeJlbHhIMI1 

npn 3TOM 6y,nYT Co 11 Co•k ' K03epepl1Ul1eHThI Cn B (12) cnenyer BhltrncnHTb 

no <pop~yne 

C n == QJ Z o (O) , (15) 

5 



rne Zn onpenerreao B (13). H3 (11) H (12) asrrexaer. norresaoe ,nnH nansaeã

uiero coornoureaae 

Cnlx n> = I Cnklxnk>' (16) 
k ' , 

TaKHM 06Pa30M, aaâneasr CHCTeMbI OpTOHOpMHpOBaHHhlX BeKTopOB 

lix n >} H 11)( o.k > I TaKHe, trio CKC MO)I(HO aanacars B BH,[(e (11) HnH (12) . 
KaK noxassraaer aaanas, nna Ol.(eHKH axnana COCTOHHHH aenpepsrs

noro cnexrpa B pa3JIO)l(eHHH (6) nocrarosno BhItUlCJIHTb_C onpeneneaaoá 
rosaocrssc K03<P<PHI.(HeHTbl Co,k (Cn) H cpe,nHIOIO 'aaeprmo E n = <X nl J{I Xn>. 

3. BhIqHCJIHM caasana K03<P<PHI.(HeHTbl C n,k (9 n). )lnH sroro HY)I(HO 
COCqlITaTb Z o(r) , onpeneneaae KOTOpOH nano B (13). HCnOJIb3YH (3) H 

2n ~ 
(13) ,nOJIyqaeM Zn (r) = A Zn (r), rne 

Zn (r) = I. [chBm1chB(ml+ r) ... chBmnchB(m n+ r )] 
-1 (17) 

Ím i} 

ae ~o H~oe, KaK cTa1ÇYMMa 'H,[(eanbHOro <pepMH-ra3a c BnOJIHe onpenerrea
HhlM cnexrpora. Ilna Z n (r) n03ToMY MO)I(HO aanacars aaaecrnoe npencraa
JIeHHe 

1 
Zn (r) 2rri t Z(,~,r)'À-<n+l)dÀ: 

(18) 
00 o 

Z (A, r) = . I A Z n(r) IH 1 + A/chBm.chB(m+ r)]
 
n=O m
 

CTaTCYMMa Toro )l(e rasa B 6oJIblllOM aacaraõne; L - 3aMKHYThlH KOHTYP 

B KOMnneKcHoH nnOCKOCTH, oXBaThIBalOIJ..UfH TOqKY A =0. 
TIpH BhIllOJIHeHHH YCJIOBHH TepMo,nHHaMHqeCKoro npenena (B nauresr 

cnyxae OHH npHHHMaJOT BH,[( o -+ O, n .... 00, on .... conatj anrerpan B (18) 
MO)l(HO asrsacmrn, MeTo,nOM rrepeaana. B pe3YJIbTaTe nonysaera: 

- r;;c: 2a 2 1 . 
Z (r) =.j~-,- IP -o . exp[ -- - o fi 112 - o f 2 r 2] • [ 1 + 0(-)] , 

n fT o o tha n 
(19) 

(1 -r)tha 2a 2 Na 
(1 = (2 =-- T= --; P = sh a; a -. 11 == n - N . e 

O 22 sh2a· 

BhIqHCJIeHHe Q2 = Il [ '1 + f 2(m) ] -1 B YKa3aHHOM npenene npanonar 
m 

2 _2&2/B
K pe3YJIbTaTY Q = e , H MH K03<p<p~HeHTOB C n.k OKOHqaTeJIbHO 

6· 

nonyaaesr: 

C o k , = 
1 f 1 1/4 . o 2 k2 . 1 

- ( ) .exp[--f1 11 --].[1+0(-)].v'N: f2 2 8o f 2 n 
(20) 

)lnH C =j"i.C2 k HMeeM 
n k n, 

. C 
nn = 

f 1 0 1l4 
(-.-) 

'" 
• exp(

011 2 . 1 
- (1 ) -I 1 + 0(-)],
2 n 

(21) 

:)
 

~O, xoaeuno, MO)I(HO nOJIyqHTb H no <i>opMYJIe (15). llnH aanreã uena BhI

tUlCJIeHHH nOnpaBOtIHOrO uneaa B (20) H (21) ae rpeêyerca. Bsrpazceaae 
(20) noxaasraaer, B qa~THOCTH, qTO B pa3JIO)l(eH~r/fKC yqaCTB~T ronsxo 

Te COCTOHHIDI IXn.k> ,Ma KOTOphIX In - NI :5 o H \k I S vU:-: 
4. )lnH BhIqHCJIeHIDI s, = <X \}(Ix > paccsrorpawr COCTQ}lHHe 1'<1l> H~n n 

(4) c tg(8m/2) =vA/chBm.TornaHMeeM 

2
1'<1l(A» = I C (A) Ix n >, IC 1 = A

D Zo (O) ,l (A).n nn 

KaK BH,[(HO H3 (14), COCTOHHHe IXn > ne 3aBHClIT OT A . Cpe,nHHH aaepraa 
W(A) = <<1l (A) IJ{ 1<1l(A) > ,KOTOPYIO MO)I(HO nonc-orrars npHMhIM oõpa
30M, CBH3aHa c E n COOTilOlllen HeM : 

W(A)' = Q2(A) ~ AnZn(O)E (22)
n=O n 

ÜTCIO,na, no reopewie Koura, norrysaere npezrcraaneaae )])IH E B nane KOHn 
TypHoro aarerpana: 

1 2 
2 .~ -~-~-- ~ W(À) Q - (A)En (23) 
niZn(O) ~~A. 

AH~H3 noxaasraaer, qTO ,nJUI aaureü uena nocraroxao 3HaTb E n C 

TOtIHOCTbIO no QJleHOB nopanxa 0 2 axrnosarensao. Meronovr nepeaana 83 
(23) norrynaesr: 

En = a th a + o 2~ o + a 2 11g' 1 + oS 11 2g 2 + 0(0 5/2) , 

4rpo+ 2Po+r-1 tha (1 - T - 2p o - 4rp o)
1 . 

~ = g2 = o gl = 2ch2 a ' B(r + l)(p + 1) 2 8p (p + 1)(r + 1) 2 
o o o (24) 
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Oueaxa ocraroxaoro xneaa B (24) rrpoaaaezreaa c YlIeTOM YCJIOBIDI C k _

Iv I =: In - N I .s o -1/2 , cnenyromero.gs p~JIbTaTa (21). Cn,k 

n, I 'I' . >.
~)( > = ~ -- a n k \ 'lJ,- n k> + ~ ----ian,k,q n,k,q

Bsmamext TaK)Ke CBH3b Me)K,ll;Y EnH En,'k = <Xn,k IJ( IX n,k > , KOTopaH k C k,q C
~ " 

n n 
Bh'TeKaeT H3 paaeacrna (16): 

113 nocnenaero nOJIYlIaeM COOTHOIlIeHHe: 
- -2 2 
E n = Cn ~ Cn k . E n k 

k ' , 2 2 
Cn,k 2 Cn,k . 2 ~ 

E ~ ---I a n,k I ! n k + ~ --2- la n,k,qI· (n , k ,q • (27)n k C 2 't,q Cn,I:(aJIee paccxrorpasr COCTOHHHe 
n 

I~ MHHHMaJIbHOH saepraeá cpena COCTOHHHH nenpepsranoro cnexrpa-1 
~1'P > = Cn I, C n k IqJ n k > (25) npa cPHKCHpOBaH~hIX n H k oõnaziaer COcTOHHHec pacceaaaevr MarHOHa 

n k" 
c k1 = °na (n -1) -xacrauaowr KOMllJIeKCe c k 2= k , T.e. 

c K03<P<PHUHeHTaMH C n,k H C n H3 (20) H (21); 1'1' n,k > - cnHHOBblH 
a' 2 , 2 

KOMIDIeKC (7). COcToHHHe (25) ne HBJIHeTCH cranaoaapnsne COCTOHHHeM (;n,k,q ) min = f n,k + 2 th a == e n,k + 11 1 . '(28) 
rar-ram.roaaaaa (1). Cpenaaa saeprna B HeM panaa 

B 3TOM 'MO'ICHO yõeznrrsca, MHHHMH3HPYH usrpaxceaae € n-l,k 2+ e l,k 

2 a 2(l - r) a v2tha 6/2 npa YCJIOBHH k 1 + k 2 = k.. BeJIHlIHHa meJIH ~ 1 B cnexrpe n-lIaCTHlIHbIX cocTb3 

c = a tha + a v g + - ---- + O (a ). (26) ~HHH raraansroaaaaa (1) IlpOnopIJ;HOH3JlbHa a 2 ~ n03TOMY cpeznrae 3HeprHH 
n 1 4ch2 a 4ch 2a En H (n B (24) H (26) neoõxonarao 6blJIO BhIlIHCJIHTb C YlIeTOM 1J!IeHOB 

TOrO)Ke nopanxa MaJIOCTH. 

3,ll;eCb HCnOJIb30BaHO pa3JIO)KeHHe 3HeprHH (8) crraaoaoro KOMnJIeKCa I1cnoJIb3YH (27) H (28), ,ll;JIH E MO)KHO sanacars HepaBeHCTBO: 
n 

npa MaJIhlX a H k : 

C 2 

E 2: ,c +111 ~ ~,k I 1 2 
n n C2 n,k,qa2 v a 2v 2tha a k 2 3 

--- a 
k,q

f = atha + --- -. ----- + ---- + O(a ), n 
n,k 2ch2a 4ch2a 2sh2a 

22-
Orcrona nOJIYlIaeM OIJ;eHKY ,ll;JIH ,ll;OJIH COCTOHHHH: nenpepsrsnoro cnexrpa 

H TOT cPa K T, lITO rCn,k==C n, Ilocnenaee n03BOJIHeT BbllIHCJIHTb c C HY)K- B pa3JIO)KeHHH IXn > : ' n 

HOH TOllHOCTblO (BKJIlOlIaH 1J:JIeHhl c a 2), ne npaõeraa npn 3TOM K BhIlIHCJIe C 2: • 
~ n.k E - €

HIDO nonpaaosasrx 1J:JIeHOB B (20) H (21). ~ la ,2 n n
2 _. n k q < ---- = v
 

llOCKOJIbKY l'Pn,k> npn cPHKcHpoBaHHhlx n H k HBJIHeTC,,!I COCTOH- I k ,q C n ' , - 61 - n'
 

HHeM c HaHMeHbIlIeH: aaepraeã, f-n ne MO)KeT 6hlTb 60JIbIlIe, lIeM E ., Jlerrco n I 
npoaepars, lITO asrpaaceaaa (24) H (26) Y,ll;OBJIeTBopmoT 3TONY YCJIOBmo. I OKOHlIaTeJIbHO ,ll;JIH aarepecyrourero aac BKJIMa COCTOHHHH nenpepsrsnoro 

5. llOJIYlIeHHhIe peaygsrarsr n03BOJIHroT OIJ;eHHTb BKJIM COCTOHHHH I 
cnexrpa B pa3JIO)KeHHH (6) HMeeM:I 

aenpepsraaoro cnexrpa I'l' n,k,q> B pa3JIO)KeHHe 1'<1». 3anHIlleM cnana I ~ 2 2 2 2 
JIa IX n ,k > KaK cynepnoaauaro cranaonapasrx COCTOHHHH: raMHJIbTO L ICn,k,q\ = L C n v n = ~ Cn,k Ia m,k,q\ < 
HHaMa (1) : n,k,q n n,k,q (29) 

~'v (a) == 2(2actg2a -U/sh 22a . 
Ix k > = a k I'l' k > + ~ a k I'P k q >.n , n, D, q n, ,q n , li 

J 

<l>YHKUHH v(~) MOHOTOHHO cnanaer c YBeJIHlIeHHeM a: v(O) = 2/3; 
COCTOHHHe Ix > COOTBeTCTBeHHO HMeeT pa3JIO)KeHHe: v (0,5) = 0,453, v(l) = 0,158,' v (1,5) = 0,040; v(a) = 8a exp(-4a) , npa

n j
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a »1. CJIe,D;OBaTeJIbHO, npa a .2: 1 v(a) « 1 H CKC B 3TOH 06JIaCTI1 pas

JIaraeTCH TOJIbKO no cnaaoasrxr KOMnJIeKcaM. B npenene a .... 00 nOCJIe,D;Hee 

yraepzcneaae RBJIReTCR TOqHbIM, 110CKOJIbKY v(a) .... o. 
Ilorryseaasrã 3,D;eCb pe3YJIbTaT (29) ,D;JIR v(a) KaqeCTBeHHO nOXO)K .aa 

pe3YJIbTaT ,D;JIR v(a) B cnyxae nOJIyorpaHHqeHHOH QenOqKH /1/. CJIe,D;OBaTeJIb~ 
HO, npa a ~ 1 (r.e, ,D;JIH COJIHTOHOB c ,D;OCTaTOqHO 60JIbIllOH aMnJIHTY,D;OH) 

CKC MO)KHO npencraasrrs KaK rrarcer cnaaoasrx KOMnJIeKCOB He3aBHCHMO 

01' Toro, paccsrarpaaaercn JIH 6eCKOHeqHan nerto-nca (nOJIHOCTblO 'illITerpl1

pyesraa CHCTeMa) I1JII1 nonyorpanaveaaaa uerroxrca (,D;JIH KOTOpOH HaM q
HeH3BeCTHO ,n.OKa3aTeJIbCTBO nOJIHOH HHTerpHpyeMoCTH). CJIe,D;yeT oacanars,
 
~O naánenasre Bblpa)KeHIDI (20) H (21) ,D;JIR Cn,k H C n B 06JIaCTH a.2: 1 :!
 
MO)l(HO HCnOJIb30BaTb npn H3YQeHHH 3BOJIlOQHH COCTORHIDI (6) H HaxO)K,D;e


HHH YCJIOBHH CnpaBe,D;JIHBOCTH Q:>eHOMeHOJIOrHqeCKOrO OnHCaHHR Cpe,D;HHX
 

S ~ (t) . 
06CY,D;HM B KOHQe KOpOTKO 06JIaCTb MaJIOaMnJIHTY,D;HbIX COJIHTOHOB 

( a «1). Pe3YJIbTaT (29) ,D;JIH v(a) ne n03BOJIReT, Bo06IIJ;erOBOpR, YTBep)K

nars. qTO B 3TOH 06JIaCTI1 ,D;OJIR COCTOHHHH aenpepsmaoro cnercrpa B pa3JIO

)l(eHHH . (6) 60JIbIllaR. 3Ta ,D;OJIR MO)l(eT 6bITb aecyutecraeaaoã, eCJIH B (6) 
BKJIM ,D;alOT TOJIbKO BbICOKOB036Y)f()l;eHHble COCTOHHIDI I q; n,k, q > . ,lleHcTBH

TeJIbHO, ,D;JIH HHX 6 1 B (28) 6blJI0 6bl 60JIbWe (O' 2th 2 a) /2 , H 31'0 npHBeJIO 

õsr K YMeHbW~HHlO v(a) • TaKaH CHTyau:I1R B npaauarre B03MOJKHa, HO B 

uacromnaã MOMeHT Mbl ae B COCTOHHHH rrpennoxcars cnocoõ ee reopera

qeCKOrO HCCJIe~OBaHlm. 
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TEMATMqECKHE KATErOPHH nYBRHKAQHR
 

OBDE~HHEHHOrO HHCTHTYTA H~EPHYX
 

HCCRE~OBAHHR
 

I HH,lleKC TeMaTMKa 

I 

I 

I 

19. Ei~o~~3~Ka 

L 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

3Kcnep~MeHTanbHaR ~~3~Ka B~COK~X 3HeprH~ 

TeopeT~4ecKaR ~H3HKa B~COKHX 3HeprH~ 

3Kcnep~MeHTanbHaR He~TpoHHaR ~H3~Ka 

TeopeT~4ecKaR ~H3HKa H~3KHX 3HeprH~ 

MaTeMaTHKa 

~AepHaR cneKTpocKon~R ~ paA~OXHMHR 

~~3HKa TR*en~x ~OHOB 

KpHoreHHKa 

YCKop~Ten~ 

ABToMaT~3a~HR o6pa6oTK~ 3Kcnep~MeHTanbH~X 

AaHH~X 

B~4~cnHTenbHaR MaTeMaT~Ka K TeXHHKa 

X~M~R 

TeXHHKa ~H3~4eCKoro 3Kcnep~MeHTa 

~ccneAoBaHHR TBepA~x Ten ~ *~AKocTe~ 

RAepH~M~ MeTOAaMH 

3K~nepH~eHTanbHaR ~~3~Ka RAepH~X peaK~~~ 

np~ H~3K~X 3Hepr~RX 

.no3~MeTp~R ~ ~~3~Ka 3aUl~TbI 

Teop~R KOHAeHc~pOBaHHoro COCTORH~R 

~cnonb30BaH~e pe3ynbTaToB ~ MeTOAOB 
~YHAaMeHTanbH~x ~~3~4eCK~X ~ccneAoBaH~~ 

B CMe*H~X 06naCTRX HaYK~ ~ TeXH~K~ 
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rolleB J1.r. P17-87-164 

0 pa3JIO)f(eHim cmmoshiX KorepeHTHhix cocToHHHH 
no CTaUHOHapHbiM COCTOHHIDIM reH3eH6eproBCKOH ueno'IKH 

PaccMoTpeno pa3JIO)f(enue cnHHosoro KorepeHTnoro cocTo
HHHH no CTlli.{HOHapHbiM COCTOHHHHM reH:3eH6eproBCKOH Heorpa
HHlleHHOH ueno'IKH. HaH:}l,eHhi }l,OCTaTO'IHhie ycnosiDI, npu KoTo
pbiX OHO pa3JiaraeTCH TOJihKO no CBH3aHHhiM COCTOHHIDIM 
MafHOHOB. 

Pa6oTa Bbmonneua s Jla6opaTopuu TeopeTHlleCKOH cpH3HKH 

011RI:I . 

Cuoiiu.(eHHt' Ofil.e;umeHHoi o HHt:Tifry ra HJH'pllbTX Hccne,~~;oarumli. ,l),y6Ha 1987 
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Gochev I.G. P17-87 -164 

On the Expansion of Spin Coherent States 
over the Stationary States of the HeisPnberg Chain 

The expansion of spin coherent states over the stationary 
states of the Heisenberg i.nfinite chain is investigated. Sufficient 
conditions of the validity of this expansion over the multimag
non bound states only are established. 

The investigation has bel'n performed at the Laboratory 
of Theoretical Physics, JINR. 
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