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HHTeHCH8HOe H3y4eHHe HenHHeAH~X R8neHHH 8 MarHeTH3Me 8 noc

neAHHe rOAbl npH8eno, 8 4aCTHOCTH, K onpeAeneHHOH T04Ke 3peHHR 
Ha COnHTOH KaK C8R3aHHOe COCTORHHe 6onbWoro 4HCna K8a3H4aCTH~. 

B pa6oTax Koce8H4a c COTPYAHHKaMH 111 , rAe npeAnomeHa TaKaR 
HHTepnpeTa~HR, noKa3aHO C08naAeHHe 3HeprHH K8a3HKnaCCH4eCKH 
npOKBaHT08aHH~X noKanH308aHH~X peweHHH ypaBHeHHR naHAay-nH$WHUa 
C T04HbiMH K8aHT080MeXaHH4eCKHMH pe3ynbTaTaMH AnR OAHOMepHoA 
ueno4KH /eM. TaKme l2,31f. B~4HCneHHe cnHH08oR nnoTHOCTH npo8e

AeHo nHWb B cny4ae cpa8HHTenbHO nerKHX KOMnneKC08, OnHCaHHe 

KOTOPbiX 803MOmHO 8 paMKaX OAHOMepHOH MOAenH 6030HOB C o-o6pa3-
H~M npHTR~eHHeM 121. npeACTa8nReT HHTepec 8~4HCneHHe CnHH080A 
nnoTHOCTH 11 cpaeHeHHe c KnaccH4eCKHM pe3ynbTaToM 8 cny4ae npe
AenbHO TR~enoro KOMnneKCa, KOTOpbiA, cor nacHO Ill, COOTBeTC T8Y€T 
AOMeHHOA CTeHKe /AC/. noA06Hoe HccneA08aHHe 8 cny4ae cnHHa 
B =1/2 no380nReT 8~RCHHTb, HaCKOnbKO T04HO ypa8HeHHR KnaCCH4ec

KOH TeopHH AC Y4HT~8a~T 3¢¢eKTH8Hoe OTTanKH8aHHe K8a3H4aCTH~. 
3TO OTTanKH8aHHe, KOTOpOe CBR3aHO C He803MO~HOCTb~ noMeCTHTb 
A8a H 6onbwe cnHHOB~X OTKnOHeHHA Ha OAHOM y3ne, 8 cny4ae ··R~enbiX 

KOMnneKCOB npH80AHT K Hac~~eHHn CnHHOBOA nnOTHOCTH, 4TO Ka4ecT

BeHHO OTnH4aeTCR OT KOnnanCHPY~~ero nOBeAeHHR nnOTHOCTH 4aCTH~ 
B 6030HHOH CHCTeMe. 

B HaCTOR~eM coo6~eHHH 8~4HcneHa nnoTHOCTb npeAenbHO TR~enoro 
cnHHoeoro KOMnneKca 8 ueno~Ke c o6MeHHoA aHH30TponHeR. noKa3aHo, 
4TO B cny4ae cna6oA aHH30TpOnHH, KOrAa cnpa8eAnH80 KOHTHHyanbHOe 
npH6nHmeHHe, pe3ynbTaT co8naAaeT c pe3ynbTaToM KnaccH4ecKoR 
TeopHH AC. 

3anHWeM raMHnbTOHHaH uen04KH B BHAe 
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rAe g- KOHCTaHTa 06MeHHOA aHH30TpOnHH, g > 1; J - 06MeHH~H HHTer
pan,·J>O; S,a- onepaTOp a-A npoeKUHH CnHHa 8 f-M y3ne,s=1/2. 
AnR cHcTeM~ 1/ H38eCTH~ R8H~e s~pameHHR AnR 3HeprHH 11 80nHo8oA 
$YHKUHH CnHH080ro KOMnneKCa 113 n MarHOH08 KaK 8 cny4ae nepHOAH-
4eCKHX rpaHH4H~X ycnOBHA It~ TaK H B cny4ae orpaHH4eHHOA ~eno4-
KH161. 3AeCb HaM YA06Hee socnonb30BaTbCR pe3ynbTaTaMH AnR cny4aR 
orpaHH4eHHOA CHCTeMbl /1/. 3HeprH~ H BOnHOBY~ ¢YHKUH~ KOMnneKca, 
noKanH30BaHHOro 86nH3H rpaHHU~ TaKOH ~en04KH, 3anHWeM B BHAel&l 
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8W4HCJleHHe nOA06HWX cpegHMX B CBR3aHHOM MHOr04aCTV14HOM CO

CTORHHVI RBnf!eTCR rpOM03AKO~ 3aAa4e~, VI AD CMX nop OHa AOBeAeHa 
AD KOH~a IlMWb s cny4ae o,qHoMepHo~ Cl-1cTeMbl 6osoHoB c B -o6pa3HbiM 

npi-1TRmeHVIeM/G/. B HaweM cny4ae HecnomHoe Bw4HcneHHe npHBDAMT 

K cneAYIOI.l.\eMy pe3yJlbTaTy AilR HOPMMpOBO<mo~ KOHCTaHTbl: An= 
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BenVI4MHbl X~) 1-1 Y ~k) YADBileTsopRIOT, xax MOmHo y6eAI-1TbCR npR

MO~ nO.QCTaHOBKO~, CJleAYIOI.l.\lo1'M COOTHOUJeHHRM: 

X (k) = v X (k-1) +X (k) 
m m m m-1 ' /3/ 

y (k) = v y (k-1) y (k) 
m m m-1 + m-1 

JlerKo nposep!-1Tb, 4TO np1-1 6onbWMX n p (m) =1 Ailfl m <<n /o6-
n . 

nacTb HaCbiU\eHHl'l/ 1-1 Pn(m) =0 Aill'l m»n. ·Hac 6yAeT HHTepecosaTb 

noBeAeH~t~e Pn (m) B o6nacn1 n -m. npl-1 n >> 1 H m» 1 MMeeM 

Vm= axp(2a(m-n-1)], X~)=y~l)=exp(a(2m-•2n-1))•(2slla)-1, VI B 

3TOM cny4ae YAaeTCR pewHTb ypasHeHHl'l /3/. PeweHHe sanHweM s sH-
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X~·)= Ak exp[a (2k(rri -·n) + ck) ], Y ~)= A k exp[a (at(m-n) + ak)], 
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C noMOI.l.\biO Ha~AeHHoro peweH~t~fl BblpameH~t~e AnR Pn (m) MOmHo np~t~sec
TVI K BHAY (m -·n E e 2:, 0) 
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flpH BbiBOAe /4/ HCnOilb30BaHO TOmAeCTBO 

P P1 ~ -
I. (-1) A P ·AP -p exp [(p+ 1) (p -·2p 1) a/2] = l , 

p 1= 0 1 1 

KOTOpoe MOmHO AOKa3aTb no,~HAYK~I-1~. 
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BblpameH~e /4/ Ailfl p(e) np!-1 e:S.O onpeAeiJF!eT nnoTHOCTb p(O 
npl-1 scex e. Ae~CTB~T8JlbHO, npH 60JlbWVIX n swpameHHe Aflfl 

1Bm
1 
... m1 2 

YAaeTCR sanHcaTb B BHAe 1Bm 1 ... mn1 2
- exp[-2a(m 1+ 

+ ... + mj], .nocne llero nerKo noKa3aTb, 4TO p(e>=1-p(l-e>.TaKVIM 

o6pasoM, Ha~AeHa nnoTHOCTb npeAenbHO TAmenoro cnHHosoro KOMnneK
ca npH npOV13BOJlbHOM 3HalleHHH KOHCTaHT~ aHH30TpOn~t~H, Ill 3Ta nnoT

HOCTb OnHCbiBaeTCfi HeKOTOpO~ AOM8HHO~ CT8HKO~ (p(e> -+ 1, p (.:;) -+ 0). 
~ -• -oc ;; -+ !)0 

B cnyllae cna6o~ aHVI30TponVIH a=27J<<l(g=1+27] 2)ao3MOmHo 

ynpOI.l.\8HHe BblpameHHJ'l /4/. AeikTBMTeJlbHO, npH ~ + 2p + _!_ << _l_ = e 
2 47] 0 

4Jl8Hbl 3Hai<OllepeAYIOI.l.\e~Cfl CYMMbl B /4/ nnaBHO MeHAIOTCJ'l no a6con!OT
HO~ BeJlH4VIHe, CYMMY MOmHO 8~4HCJlHTb npM nOMO~H HHTerpana, a B 

pesynbTaTe nony4aeM p(e) .. ~ '• nnaaHoe M3MeHeHVIe 4JleHoa HapywaeT

cR B o6naCTVI e-eo, r.ge cy~eCTBeHHbl p«eo/npH P-~o CaMM cna
raeMble nopflAKa e-{ 0<<1/.B 3TOM cny4ae e +P+ t,4 MOmHO 3aMe

HIHb Ha e H /4/ CBOAHTCfi K cneAYIOI.l.\eMy npOCTOMY BblpameHHIO: 

00 p 4~ 1 
p(e> =· :£ (-1) exp(47JP0 "'(1+ e )- • /51 

p =0 

Bbi4VIcneHHe p(e> s o6nacTH ~>0 npVIBOAHT TaKme K BblpameHI-110 

/5/. 
Mbl He cTaHeM npoBOAMTb Knacc~t~4eCKoe paccMoTpeHMe AC B CHCTe

Me /1/, nOCKOJlbKY B KOHTHHyanbHOM npH6IJMmeHVIH $YHK~MOHan 3Hepr~H, 

COOTBeTCTBYIOI.l.\M~ raMHJlbTOHHaHy /1/, MMeeT TaKyiO me ¢0pMy, KaKyiO 

1-lMeeT ¢YHK~VIOHaJl 3HeprHM Anfl ¢eppoMarHeTHKa C OAHOVIOHHOA aHM-

30TPOnt-1e~ /3/. EcnM socnonbsosaTbC.fi pesynb TaTaMH Alll'l AC, noJJyqeH
HbiMM B paMI<aX nocnep,Hei1 MOAeiJH /1, ?I, B HaWeM cnyqae MOlKHO nOIJy-

4MTb An.fi 3HeprMM H nflOTHOCTVI ,JJ(0 =1 /2 (1-cosO) AOMeHHO~ CTeHKM 

13blpameHMfl € = 7]J H p (e> = (1 + e4~)-1 , KOTOpble nOilHOCTbiO cosnaAaiOT * 
C I<BaHTOBbiMVI pesynbTaTaMH /2/ M /5/ npM a= 27] « 1. 

* CosnaAeHHe 3HeprMH Tr~menoro KOMnneKca a ~enollKe /1/ c ne

PMDAVI4eCKMMM rpaHM4HbiM11 ycnoB!-l.fiMH c YABOeHHO~ 3HeprHe~ AC paHb

we noKasaHHO HsaHOBbiM s pa6oTe 121. 
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laKHM o6pa30M, nOKa3aHO, 4TO pe3ynbTaT~ KnaCCH4eCKOH TeOpHH 
Anfl 3HeprHH H 8~ B KOHTHHyanbHOM npHfinH*eHHH COBnaAa~T C T04-
H~MH KBaHTOBOMeXaHH4eCKHMH pe3ynbTaTaMH Anfl npeAenbHO Tfl*enoro 
KOMnneKCa B aHH30TpOnHOH ~en04Ke - /1/ CnHHOB ·s=1/2. 
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PyKOnHCb nOCTynHna B H3AaTenbCKHH OTAen 
22 OKTRfipR 1982 rOAa. 
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ro4eB ~.r. P17-82-748 
nOMeHHaA CTeHKa B KBaHTOBOH CnHHOBOH ~en04Ke 

HccneAOBaH TA*enwH CnHHOBWH KOMnneKC, noKanH30BaHHWH a6nH3H rpaHH~W 
orpaHH4eHHOH ~en04KH. Y4TeHa o6MeHHaA aHH30TponHA H paccMoTpeH cny4aM 
B •1/2. 8W4HCneHa nnOTHOCTb nepeaepHyTOrO CnHHa npH flOSOM 3Ha4eHHH KOHCTaH

TW aHH30TponHH. noKa3aHO, 4TO B ~eM cny4ae BWPa*eHHe AnA nnoTHOCTH OnH
CWBaeT AOMeHHyQ CTeHKy. 8 cny4ae cna60M aHH30TpOnHH, KOrAa cnpa&eAnHBO KOH
THHyanbHOe npH6nH*eHHe, pe3ynbTaT coanaAaeT C pesynbTaTOM KnaCCH4eCKOM Teo
PHH AOMeHHWX CTeHOK. TaKHM o6pa30M, nOATBep*AeHa npeAnQ*eHHaA paHee HHTepnpe 
Ta~HA noKanH308aHHWX peWeHHM KnBCCH4eCKHX ypa&HeHHM KaK CBA3aHHWX MHOr04a-
CTH4HWX COCTOAHHM. 

Pa6oTa awnonHeHa a fla6opaTOPHH TeopeTH4eCKOH ~H3HKH OHRH. 

C~eHMe 06~HeHHOrO MHCTMTyTa AAePHWX MCCneAOBaHMM. AY6Ha 1982 
bOChev !Jf. Pf7-82-748 
Domain Wall in the Quantum Spin Chain 

The heavy spin complex localized near the end of the semi infinite chain 
is investigated. The exchange anisotropy is taken into account. The revers
ed spin density at any value of tne anisotropy constant is evaluated. 
It is shown that the expression of the spin density described a domain wall. 
In the case of weak anisotropy when the contimuum approximation is valid the 
result coincides with that known from the classical domain wall theory. 
In such a way, the interpretation of the local lzed solutions of the classlca 
equations as many particle bound states Is confirmed. 

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

Communication of the Joint Institute for Nuclear Research. Oubna 1982 

nepeBOA O.C.BHHorpaAOBOH. 


