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BBE):IEHHE 

B c~nbHOaH~30TponH~x ~eppoMarHeT~Kax TOn~~Ha nnocK~x AO
MeHH~x CTeHOK /):ICI cpaBH~BaeTC~ C nOCTO~HHO~ peWeTK~, ~ B 3TOM 
cny4ae KOHT~HyanbHOe np~6n~meH~e, o6~4HO ~cnonb3yeMoe e Knac
c~4ecKo~ Teop~~ ):IC, OKa3~BaeTC~ AOBOnbHO rpy6~M/1~ H3 o6~~X 
coo6pameH~~ cneAyeT, 4TO y4eT A~CKpeTHOCT~ peweTK~ AOnmeH np~
BOA~Tb, npemAe BCero, K KOHe4HOMy 3Ha4eH~~ nnOTHOCT~ 3Hepr~~ 
):IC e ~eppoMarHeT~Kax c 6onbWO~ aH~30Tpon~e~ IKOHT~HyanbHa~ 
Teop~~ AaeT HeorpaH~4eHH~~ poeT nnoTHOCT~ 3Hepr~~ e 3TOM npe
Aenel. ):l~cKpeTH~e pac4eT~, npoBOA~M~e Ha 3BH, yKa3biBa~T ~ Ha 
APYr~e oco6eHHOCT~ ):IC, ~c4e3a~~~e np~ nepexoAe K Henpep~eHoMy 
on~caH~~. TaK, Hanp~Mep, e pa6oTel2/ ~ccneAOBaHa 4~cneHH~M o6-
pa3oM 3aB~C~MOCTb 3Hepr~~ OT nonomeH~~ ):IC OTHOC~TenbHO Kp~
CTann~4eCKO~ peweTK~. An~ e~~cHeH~~ noAo6H~x oco6eHHOCTe~ npeA
cTaen~eT ~HTepec T04Hoe peweH~e 3aAa4~ o ):IC e pean~cT~4ecKo~ 
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peW~Tb AO KOH~a B OAHOOCHOM ~eppOMarHeT~Ke np~ n~60M 3Ha4eH~~ 
KOHCTaHT~ 06MeHHO~ aH~30TpOn~~. TaK KaK HaC 6yAeT ~HTepecoeaTb 
~ KBaHTOB~~ acneKT npo6neM~ ):IC, 3an~WeM raM~nbTOH~aH yKa3aHHO~ 

MOAen~: 

J{ J~[1 XX YY zz 
=- 2 f'J> g (SfSf+o + 8 f 8 f+o )+SfSf+o ]. 111 

3AeCb J > 0; g - KOHCTaHTa 06MeHHO~ aH~30TpO~~~, g _;:: 1; S '}1-
onepaTOp a -o~ KOMnoHeHT~ cn~Ha e f -oM y3ne, 8 - eeKTop, coe
A~H~~~~~ 6n~ma~w~x coceAe~. 

MoAenb 111 xopowo ~3BecTHa e Teop~~ MarHeT~3Ma, ~3eecTeH 
TaKme P~A MarHeT~KOB, KOTOp~e OHa on~C~BaeT/S/. B 4aCTH~X cny-
4a~X ~3 111 MOmHO nony4~Tb ~30TpOnHy~ MOAenb fe~3eH6epra (g=l~ 
MOAenb H3~Hra (g-+ oo ), a TaKme XY MOAenb (g-+0). HoAenb I 11 ~en~
eTc~ OAHO~ ~3 ABYX npOCTe~W~X MOAene~ OAHOOCHOrO ~eppoMarHe
T~Ka leTopa~, o6~4HO ~cnonb3yeMa~ e Knacc~4ecKo~ Teop~~ ):IC, 
ecTb MOAenb C OAHO~OHHO~ aH~30Tpon~e~/l~ KOTOpa~, OAHaKO, ~c
Kn~4aeT np~ KBaHTOBOM paccMoTpeH~~ cn~H s = 1/2 I. 3aMeT~M 
TaKme, 4TO 3aAa4a o ):IC e MOAen~ H3~Hra pewaeTc~ Tp~e~anbHO, 
~ 3TO o6ner4aeT aHan~3 peweH~~ np~ g <"" . 
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KaK yme CTano ~CH~M, B~6op MOAenH 111 B HaCTO~~eH pa6oTe 
npOAHKToBaH H APYrHMH uen~MH. HHTeHCHBHOe H3y4eHHe HenHHeHH~x 
~BneHHH B MarHeTH3Me Ha OCHOBe ypaBHeHH~ naHAay-nH¢WHUa B no

cneAHHe rOA~ 14•5/ npHBeno, B 4aCTHOCTH, K T04Ke 3peHH~ Ha 
COnHTOH KaK CB~3aHHOe COCTO~HHe 6onbWOrO 4HCna KBa3H4aCTHU. 
TaKa~ HHTepnpeTaUH~, npeAnomeHHa~ KoceBH4eM H coTPYAHHKaMH 15~ 
nOAKpenneHa cpaBHeHHeM KBa3HKnaCCH4eCKH npOKBaHTOBaHH~X co
nHTOHH~X peweHHH ypaeHeHH~ naHAay-nH¢WHUa C T04H~MH KBaHTOBO
MeXaHH4eCKHMH pe3ynbTaTaMH e OAHOMepHOM cny4ae. B pa6oTax 15•6 / 
noKa3aHO COBnaAeHHe KBaHTOB~X H KBa3HKnaCCH4eCKHX B~pameHHH 
An~ 3HeprHH, KeaHTOBoe pacnpeAeneHHe nepeeepHyToro cnHHa 
lcpeAHee 3Ha4eH~e S! I HaHAeHo nHWb An~ cpaBHHTenbHo nerKHX 
KOMnneKCOB, H B 3TOM cny4ae OHO COBnaAaeT C KnaCCH4eCKHM pe-
3ynbTaTOM/5/. An~ nOATBepmAeHH~ HnH YT04HeHH~ yKa3aHHOH HHTep
npeTaUHH npeACTaBn~eT HHTepeC B~4HCneHHe cpeAHero 3Ha4eHH~ S~ 
H cpaeHeHHe c KnaccH4eCKHM e~pameHHeM e cny4ae npeAenbHO T~
menoro KOMnneKca, KOTOP~H, cornacHo 15~ cooTeeTcTByeT AC. Hc
cneAOBaHHe 3Toro eonpoca e AHCKpeTHOH ueno4Ke ~en~eTc~ 6onee 
o6~HM, 4eM HCCneAOBaHHe Henpep~BHOH MOAenH, KnaCCH4eCKOe OnH
CaHHe KOTOpOH AaeTC~ ypaBHeHHeM naHAay-nH¢WHUa. 0Ka3~eaeTC~, 

4TO TaKoe HCCneAOBaHHe MOmHO npoBeCTH B OAHOMepHOH CHCTeMe 
111 CnHHOB S = 1/2, rAe H3BeCTH~ .RBH~e B~pameHH~ An~ 3HeprHH 
H BOnHOB~X ¢YHKUHH CnHHOB~X KOMnneKCOB /7 ,S/, H 3TO HCCneAO
BaHHe npHBOAHT K YT04HeHH~ npeAnomeHHOH a 151 HHTepnpeTaUHH AC. 

·~---- ....... -.,,... ..... 
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TOBOH T04KH 3peHH~ ACe MOAenH 111. B nepeoM pa3Aene pa6oT~ 
peweHa nonHOCTb~ OAHOMepHa~ 3aAa4a 0 MHHHMH3aUHH KnaCCH4eCKOrO 
¢yHKUHOHana 3HeprHH, COOTBeTCTBy~~ero raMHnbTOHHaHy 111, H HC
cneAOBaH~ nnOCKHe AOMeHH~e CTeHKH B MHOrOMepH~X ¢eppOMarHeTH
KaX. Bo BTopoM pa3Aene paccMoTpeH T~men~H In~~ ,n- 4Hcno ce~-
3aHH~x MarHOHOBI CnHHOB~H KOMnneKC B nonyorpaHH4eHHOH uen04Ke 
cnHHOB S=1/2. B~4HcneHo cpeAHee 3Ha4eHHe S~ H noKa3aHo, 4To 
OHO COBnaAaeT C KnaCCH4eCKHM pe3ynbTaTOM nHWb B o6naCTH cna60H 
aHH30TponHH. 06HapymeHa aHanorH~ H3y4aeMoH AC c ¢epMH-cTyneHb
KOH B HAeanbHOM ra3e. npH nOMO~H 3TOH aHanorHH HaHAeHO CTaUHO
HapHoe cocTo~HHe I~> raMHnbTOHHaHa H, 3HeprH~ KOToporo H cpeA
Hee 3Ha4eHHe S~ OnHC~Ba~TC~ KnaCCH4eCKHMH B~pameHH~MH npH 
n~6oM 3Ha4eHHH aHH30TpOnHH. CocTO.RHHe I~> ~en~eTc~ nHHeHHOH 
KOM6HHauHeH T.Rmen~X CnHHOB~X KOMnneKCOB, H B 3TOM COCTO.RHHH 
cpeAHee 3Ha4eHHe nonepe4HOH KOMnOHeHT~ cnHHa S~ TaKme AaeT-
c~ KnaccH4eCKHM e~pameHHeM. H3 nony4eHHoro pe3ynbTaTa CAenaH 
B~BOA o TOM, 4TO KnaccH4eCKOH AC e KeaHTOBOH KapTHHe cooTeeT
CTBYeT OnpeAeneHHa.R KOM6HHaUH~ T.Rmen~X CnHHOB~X KOMnneKCOB. 
B KOHue pa6oT~ KopoTKO o6cymAeH BKnaA AC e HH3KOTeMnepaTypHy~ 
TepMOAHHaMHKY OAHOMepH~X MarHeTHKOB. 
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1. KnACCH4ECKOE PACCMOTPEHHE AC 

KaK npHH.RTo e KnaccH4eCKOH TeopHH AC/1/, 3aMeHHM e 111 one
paTop~ CnHHa Ha KnaCCH4eCKHe BeKTOpbl AnHHbl S ( s; = S COS(} m 
s ~,. s sin(} m cos cf> m ' s~ ,. s sin (Jm sin cf> m>· An~ ¢YHKUHOHana 
3HeprHH paCCMaTpHBaeMOH MOAenH nerKO nony4HTb npH 3TOM cneAy~
~ee BblpameHHe: 

2 
E!8,cf>k~~l(t-1..sin(Jmsin8 .,cos(cf> -cf> ., )-cos(} cosO ., ]. 121 

2 m ,o g m+u m m+u m m+u 

H3eecTHo11< 4TO npH H3y4eHHH nnocKHX AOMeHH~x cTeHOK AO
CTaT04HO paCCMOTpeTb cny4aH cf>~·Const. PacnpeAeneHHe em,MHHH-

MH3HPY~~ee E!OI. AOn>KHO YAOBneTBOp~Tb ypaeHeHH~ _§.§_ =0, KOTO-
poe An~ MOAenH 121 HMeeT BHA: 00m 

gsinOm ~ cos(Jm+ll=cosOm ~ sinOm+o 131 

PaccMoTpHM CHa4ana OAHOMepHbiH cny4aH o= ± 1. An~ peweHH~ 
HenHHeHHOrO pa3HOCTHOrO ypaBHeHH~ 131 nepeHAeM K HOBOH nepe
MeHHOH fm :thfm=cosem. H3 131, nocne npocTbiX npeo6pagoeaHHH, 
nony4aeM ypaeHeHHe An~ f m: 

g sh[(f +1+ f 
1 

)/21= sh fm · ch[(f -f 1 )/2]. m m- m+t m-

3To paeeHCTBO 6yAeT cnpaeeAnHBO, ecnH noTpe6oeaTb, 4T06~ An~ 
.-::-::5c:-c :-:: :::..::-:c.-:: :~.-:c~:..: 

PeweHHe TaKHX ypaBHeHHH HMeeT npoCTOH BHA: fm=(rn+rn
0
p, rAe 

rno - npoH3BOnbHa~ KOHCTaHTa. npH nOMO~H HaHAeHHOrO peweHH~ 
An~ f m MOH<HO B~4HCnHTb 3HeprH~ Eoc I s~ H s~ HaXOA~TC~ 
TPHBHanbHO, CHCTeMa KOOPAHHaT B~6paHa TaK, 4T06~ gY =0 I. 

m 
3anHWeM OKOH4aTenbH~H pe3ynbTaT B ¢opMe: 

z 
S m= sth(rn+rn

0 
)a, 

2 
E 0 c=2s Jtha. 

141 

PeweHHe 141 onHc~eaeT ACe OAHOMepHoM cny4ae I S~=±s npH 
rn=±oc 1. 06cyH<AeHHe ycnoeH~ An~ onpeAeneHH~ KOHcTaHTbl rn 0 e pe-
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WeHH~X An~ S~ H S~ npoBeAeM B cneAy~~eM paSAene, 3AeCb OTMe
THM TOnbKO TO, 4TO TpaHcn~~HOHHO•HHBapHaHTHOe peweHHe /npOHS
BOnbHOe m 0 I eosMomHo nHWb e KnaccH4eCKOM paccMoTpeHHH, rAe 
AOnycKa~Tc~ npoHseonbHble 3Ha4eHH~ z -ol1 npoeK~HH eeKTopa Sm. 

B MOAenH HsHHra (a·-> .. ) E00 .. 2J s 2 <oo 1 3TOT pesynbTaT MOmHo 
nony4HTb H np~MbiM Bbi4HcneHHeM. B npeAene cna6ol1 o6MeHHOI1 aHH
soTponHH /g:J+27l2 HnH a:2 71 «1 I tl>YHK~HOHan 3HeprHH /2/ 

npHHHMaeT* BHA 161 E '"'¥ (d{[ 8 'g_,4 71
2cos 

28],, ypaeHeHHe /3/ nepe

XOAHT B ypaBHeHHe 8 "-27j2Bin 2 8= 0, peweHHe KOTOporo XOpOWO HS
BeCTH0/1/ : coso'"'th(2l'/~. E '"'4Js 2 71· nocneAHHe BblpameHH~ MOmHO 
nony4HTb npH a-2 71« 1 TaKme H H3 o6~ero pesynbTaTa /4/. 

nepei1AeM K paCCMOTpeHH~ nnOCKHX AOMeHHbiX CTeHOK B MHOrOMep
HbiX tPeppoMarHeTHKax. An~ onpeAeneHHOCTH orpaHH4HMC~ paccMoTpe
HHeM Ky6H4eCKHX CTPYKTyp, rAe KamAbiH ysen peweTKH onpeAeneH 
AeKapTOBbiMH KOOPAHHaTaMH mi paAHyc-eeKTOpa m. H3y4HM CHa4ana 
nnocKy~ cTeHKy c HOpManb~ BAOnb AHaroHanH Ky6a /cTeHKy A/. 

d 
B 3TOM cny4ae 8 or SaBHCHT nHWb OT OKan~pa ~-:I.mi I d - pas-

1•1 
MepHOCTb KpHCTanna/. Hs /3/ MOmHO BbiBeCTH cneAy~~ee ypaeHeHHe 
An~ 8(: 

gsinO~(cos8~+ 1 +COS8(-l )-cosO((sin8(+ 1 +Sin Ot-t>· 

3To ypaeHeHHe coenaAaeT no tl>OpMe c ypaeHeHHeM, KOTopoe pewanH 
B OAHOMepHoM cny4ae, no3TOMY SaAa4a o AC THna A e Ky6H4ecKol1 
1Jt::Wt:: I Kt:: l.I:SUJ..II-1 ll.M K IJt::Wt::HHUj;; I:SbiWt:: UJ..IHUMt::IJHUj;; _,dJ..Id'1C, ;' d\..IIIJC/-IC

neHHe CnHHOBOH nnOTHOCTH BAOnb Bbl6paHHOH ~en04KH KpHCTanna Aa
eTC~ BblpameHH~MH /4/. An~ nnoTHOCTH 3HeprHH AC nerKo nony4HTb 
cneAy~~HI1 pesynbTaT: 

(A) 2 -- 1-d 
E = 2J s .J d a tha. /51 

3AeCb a - KOHCTaHTa peWeTKH, MHOmHTenb yd,' KaK cneAyeT 
H3 Bb14HCneHHH, Y4HTb1BaeT HanH4He COCeAHHX ~en04eK H yeenH4e
HHe nno~aAH CTeHKH A no cpaeHeHH~ t nno~aAb~ CTeHKH 8 B MHOro
MepHbiX KpHCTannax. CTeHKOH 8 Mbl HaSbiBaeM CTeHKY C HOpManb~ 
/1 ,0,0/.PacnpeAeneHHe Om B 3TOH CTeHKe nOA4HHeHO ycnOBH~ 

8m1m2m3·8~m2±1ma - 8m1 m2ma±1 YpaBHeHHe An~ 8m1 npH 

3TOM HMeeT BHA: 

gsinOm 1(cosOm.+t+COs0m '-cosOm (sinO :+-sinO )-(g.....l)(d-l)sin20. • 
1 cf 1 ml+l mf1 m 1 
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K TaKOMY ypaBHeHH~, KaK HeTPYAHO coo6pa3HTb, CBOAHTC~ H sa
Aa4a o AC e OAHOMepHOM tl>eppoMarHeTHKe c o6MeHHOH H OAHOHOHHOH 
aHH30TpOnHeH /c onpeAeneHHbiM OTHOWeHHeM ABYX KOHCTaHT aHH30-
TpOnHH/. YKa3aHHY~ saAa4y e o6~eM cny4ae He YAaeTc~ pewHTb. 
B KOHTHHyanbHOM npH6nHmeHHH ypaeHeHHe ynpo~aeTc~, H An~ 3Hep-

(B) 2 1-d _, 
rHH cTeHKH 8 nony4aeM BblpameHHe E '"' 4J s 71 a .J d, 4Tf coe-
naAaeT, KaK H AOnmHO fibiTb B 3TOM npeAene, C 3HeprHeH E ( ) , 
3HeprH~ E (B) nerKo Bbi4HCnHTb np~MbiM cnoco6oM H e MOAenH HsHH
ra: E<8 k2Js2a1-d, e 3ToM npeAene E{A)= 2Js 2vira1-d> E< 8 >. 

B MOAenH H3HHra, Y4HTb1Ba~ pasnH4HOe 4Hcno HenpaeHnbHbiX 
CB~3eH, nerKO nOH~Tb pa3nH4He B nnOTHOCTH 3HeprHH ofieHX CTe
HOK. Hs HenpepbiBHOCTH peweHH~ no napaMeTpy a cneAYeT, 4TO He
paeeHCTBO E(A)>E(B) coxpaH~eTc~ e HeKOTopol1 o6nacTH sHa4eHHH 
aHH30TpOnHH, B03MOmHO, OHO nepeXOAHT B paeeHCTBO nHWb B o6-
naCTH cna6o~ aHHSoTponHH. TaKHM o6pasoM, 3HeprH~ nnocKol1 AC 
B pacCMOTpeHHOH MOAenH 3aBHCHT OT nonomeHH~ CTeHKH OTHOCHTenb
HO KpHCTannH4eCKOH peweTKH*. 3aAaBa~ COOTBeTCTBy~~He rpaHH4-
Hble ycnOBH~, npH MHHHMH3a~HH tl>YHK~HOHana MOmHO npHHTH K OAHOH 
HnH APYrol1 AC. HeT ocHoBaHH~ C4HTaTb, 4To paccMoTpeHHoe pas
nH4He B 3HeprHH Cy~eCTByeT nHWb B Ky6H4eCKHX CTpyKTypax, HO 
OTBeT Ha 3TOT BOnpoc MOmeT AaTb cne~HanbHOe HCCneAOBaHHe APY
rHX peweTOK. 

3AeCb Mbl HCCneAyeM BOnpOC 0 KBaHTOBOM aHanore H3y4eHHOH 
e nepeoM pasAene AC. HMe~ e BHAY pesynbTaTbl pa6oT 15 •6 1, cne
AYeT omHAaTb, 4TO aHanoroM AC e KBaHToeol1 KapTHHe ~sn~eTc~ 
npeAenbHO T~menbll1 cnHHOBbiH KOMnneKc. ApyrHMH cnoeaMH, Mbl omH
AaeM, 4TO BblpameHH~ An~ 3HeprHH H cpeAHero 3Ha4eHH~ s~ B 3TOM 
COCTO~HHH COBnaAa~T C KnaCCH4eCKHMH BblpameHH~MH. npoeepHTb 3TO 
YTBepmAeHHe MOmHO, KaK Mbl noKameM CeH4aC, np~MbiM pac4eTOM B 
OAHOMepHOM cny4ae. 

3HeprH~ H BOnHoBa~ tl>YHK~H~ CB~SaHHOrO COCTO~HH~ H3 n Mar
HOHOB Hai1AeHbl e aHH30TpOnHOH 4eno4Ke I 1 I cnHHOB s = 1/2 KaK 
B cny4ae nepHOAH4eCKHX rpaHH4HbiX ycnOBHH/ 7/, TaK H B cny4ae 
nonyorpaHH4eHHol1 ~en04KH 181 . An~ HawHX ~enel1 YA06Hee eocnonbso
saTbC~ BblpameHH~MH An~ 3HeprHH H BOnHOBOH tl>yHK~HH CnHHOBOrO 
KoMnneKca, noKanHsoeaHHOro s6nH3H rpaHH~bl nonyorpaHH4eHHOH 
~en04KH, KOTOpble 3AeCb sanHWeM B BHAe: 

* 3aMeTHM, 4TO Mbl paCCMaTpHBaeM cny4aH OAHOrO COpTa MarHHT
HbiX aTOMOB. HccneAOBaHHbl~ B/ 2/ 4HCneHHO npHMep KacaeTC~ CHCTe
Mbl c ABYM~ copTaMH cnHHOB. 
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n m1 
8 •·IIV 1 m. m2 ••• mn. 

l 1•1 

ch(i-1e; • v. •· ., 
1 ch iu 

I..... I. 
lm1 l 1<m1 <m 2< .•• <m n 

l .1-Jthu·thnu. 
n 2 

/6/ 

npH n-+"" 3HeprH.A KOMnJleKCa, KaK BH,[IHO 1113 /6/, CTpeMHTC.A 
K 3Ha4eHH~ jtJthu, 4TO B T04HOCTH COBna,qaeT* C 3HeprHeH /2/ 
KnaccH4eCKOH AC npH s = 1/2. Aanbwe HaM HYlKHO Bbi4HCJlHTb 
<11' ISz IW > npH 60JlbWHX n. 8bi4HCJleHHe cpe,qHHX TaKoro n m n v 

THna B CB.A3aHHOM MHOr04aCTH4HOM COCTO.AHHH .ABJl.AeTC.A rpOM03AKOH 

3a,qa4eH, KOTOpa.A AO CHX nop peweHa AO KOH~a JlHWb B CJly4ae O,q
HOMepHOH CHCTeMbl 6oaoHoe c S-o6pa3HbiM** npHT.AlKeHHeM19(MeTOAbl 
paC4eTa e/9/ Ill nOJly4eHHble TaM peayJlbTaTbl HeB03MOlKHO HCnOJlb30-

BaTb B HaWeM CJly4ae, no3TOMy Bbi4HCJleHHe cpe,qHero S~ npe,q
CTaBJl.AeT'HeKOTopy~ caMocTO.ATeJlbHY~ aa,qa4y. 3anHweM npelK,qe ece-

ro nerKo BbiBOAHMOe COOTHOWeHHe <W Is~ I wn >-1.. -p (m), r,qe 
n 2 n 

I? I 
''' 

npoCTOH aHaJlH3 BblpalKeHH.A All.A Pn(m) noKa3b1BaeT, 4TO npH 
6oJlbWHX n Pn (m) •. 1 e o6nacTH m <<n 111 Pn (m) ,.,o npH m>>n • 
Hac 6y,qeT HHTepecoaaTb noee,qeHHe Pn(m) a o6nacTH m-n. 06oaHa-
4a.A n-m 4epe3 (, npH n -uo 111 m .. ... nocne AJlHHHbiX Bb14HCJleHHH, 

KOTOpble Mbl He HMeeM B03MOlKHOCTH 3,qecb H3Jl0lKHTb,MOlKHO noJly4HTb 
AJl.A p({) cne,qy~HH peayJlbTaT: 

P<e'>- i <-11 exp[Ju<2e-l-j)]. ;8; 
J•O 

*AJ1.A KOMnJleKca B ~en04Ke C nepHO,[IH4eCKHMH rpaHH4HbiMH yCJlO
BH.AMH En -+Jthu.2Eoc. TaKOe COOTHOWeHHe B 06JlaCTH cna60H aHH-
30TpOnHH HaH,qeHO paHbWe B pa6oTaX /6,S/. 

** 3Ta Mo,qenb onHCbiBaeT H He o4eHb T.AlKeJlble KOMnneKCbl e cna6o 
aHH30TponHOH CnHHOBOH ~en04Ke /6,10/, 

6 

') ,, 

8blpalKeHHe /8/ y,qOBJleTBOp.AeT COOTHOWeHH~ p(~) s1-p (1- f), 
Ill 3Ta CHMMeTpH.A B KOHe4HOM C4eTe o6yCJlOBJleHa HHBapHaHTHOCTb~ 
COCTO.AHHH ~en04KH OTHOCHTeJlbHO 3aMeHbl S~-+ -S ~ • ~3 npH-

Be,qeHHOro COOTHOWeHH.A CJle,qyeT, 4TO p( t)> t· npH ~ ~.0 (m ~.n) 

111 p(~)<..!. npH t>O (m>n). B MOAeJlH 113HHra H3 /8/ nony4aeM Ha-
2 

CTO.A~Y~ CTyneHbKy: p(() =1 (~~.0) Ill p(t)•O (f> 0). 3TO COCTO.A
HHe Ha3biBaeTC.A TaKIKe CnHHOBbiM KJlaCTepoM. 

KnaccH4ecKoe eblpalKeHHe AJl.A P'<e> = !-·-S~ MOlKHO nony4HTb 
H3 /4/, aaMeH.A.A m Ha f: 

'P<0-[e2<1<f-mo>+1r1 . 191 

CpaeHeHHe p.A,qa /8/ c BblpalKeHHeM /9/ noKa3b1BaeT, 4TO He
B03MOlKHO onpe,qeJlHTb KOHCTaHTY m 0 B /9/ TaK, 4T06bl BblnOJlH.A
JlOCb p(~)=p({). 06a BblpalKeHH.A, KaK MOlKHO noKa3aTb, coena,qa~T 
JlHWb e o6nacTH cna6oH aHH30TponHH *. Cne,qoeaTeJlbHo, 3HeprH.A 

T.AlKenoro KOMnneKca coena,qaeT c 3HeprHeH KJlaCCH4eCKOH AC npH 

n~6oM 3Ha4eHHH aHH30TpOnHH, < 1fn I S~l Wn > coena,qaeT c KnaccH-
4ecKHM pacnpe,qeneHHeM z -oH npoeK~HH JlHWb e o6nacTH cna6oH 
aHH30TpOnHH. 

An.A HaxolK,qeHH.A cTa~HOHapHoro cocTo.AHH.A cHcTeMbl /1/, 3Hep-
rH.A KOToporo 111 cpe,qHee 3Ha4eHHe S~ coena,qanH 6bl c KnaccH-
4ecKHMH pe3yJlbTaTaMH npH npOH3BOJlbHOM 3Ha4eHHH aHH30TpOnHH, 
3aMeTHM, 4TO KJlaCCH4eCKOe BblpalKeHHe /9/ AJl.A p(f) HanOMHHaeT 

no q>opMe <JIYHK~H~ pacnpe,qeileHH.A liJepMI1-~11pdKd AJIH 11AedJibHUI U 
raaa c 3KBHAI1CTaHTHbiM cneKTpoM /paccTO.AHHe MelK,qy ypoBH.AMH 
B HYlKHbiX e,qi1HH~ax paBHO KOHCTaHTe peWeTK11, m 0 11rpaeT pOilb 
X11MnOTeH~11aila, KOHCTaHTa aHH30TpOnHH - pOilb 06paTHOH TeMnepa
Typbl/. 0Ka3biBaeTC.A, 4TO aHailOrH~ CO CTaTMeXaHHKOH H,qeailbHOrO 
raaa MOlKHO npocileAHTb 111 e KBaHTOBOM peweHHH. AeHCTBHTeilbHO, 
npH 60JlbWHX n, 113 /6/ MOlKHO Bb1BeCTI1 cne,qy~~ee BblpalKeHHe AJl.A 

eepo.ATHOCTI1, aa,qaeaeMOH aMnJli1TYAOH Bm
1

m
2 

••• m : 
2 n n 

IBm m m I =a0exp[-2u.im 1], 
1 2 ••• n I= 1 "" _

2
jU 

r,qe KOHCTaHTa a 0 He 3aBI1CHT OT 11HAeKCOB m i , a 0 •H (1+e ). 
J•O 

3TO paBeHCTBO BblpalKaeT TOT $aKT, 4TO npH 60JlbWHX n, KaK 
CJle,qyeT 1113 /6/, nepeeepHyTble CnHHbl C MaJlbiMH HOMepaMH i lKeCTKO 
aaKpenneHbl Ha coce,qHHX y311ax, a cB.A3b cnHHOB c 6oJlbWHM11 i onpe
,qen.AeTC.A napaMeTpoM, He 3aBI1C.A~I1M OT HOMepa i:v1 -e-u. 8blee-

* 04eBI1AHO, 4TO B KJlaCCI14eCKOM peWeH11H AOCTaT04HO paccMaTpH
BaTb m 0 e HHTepeane [0,1] /KoHcTaHTa peweTKH a-1 I. ~3 3TO
ro .ACHO, 4TO B KOHTHHyaJlbHOM npH6JlHlKeHI1H /cna6a.A aHH30TpOnH.A/ 
m 0 Bblna,qaeT H3 peweHI1.A. 
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I B 12 
AeHHOe 3AeCb Bblpa>KeH~-te Ailfl m

1
m2 ..• m

0
, noKa3biBaeT, liTO 

3aAall11 0 Bblli11CJleHI111 Pn (m) 11 A~ 2 
B KBaHTOBo-MeXaH~-tlleCKOH 

npo6neMe COBnaAaiOT COOTBeTCTBeHHO C 3aAallaM~1 0 HaXO>KAeHI111 

ll~-tcen aanonHeH~-tfl p
0

(m) 11 cTaTCYMMbl Z 0 ~-tAeanbHoro c!JepM~-t-
raaa C 3KBI1AI1CTaHTHbiM CneKTpOM C $11KCI1pOBaHHbiM lii1CJ10M llaCTI1~ 

n. CBfl3b np11 3TOM ycTaHaB!l~-tBaiOT cooTHOweH~-tfl 2 a"" f3 =Jr., A~2= acJl 0 

p
0
(m) =P n (m). Hcnonb3Yfl 3TI1 paseHCTBa, 113 /7 I 11 /8/ MO>KHO no

I1Yli11Tb cTaTcyMMy 11 ll~-tcna aanonHeH~-tfl ~-tAea!lbHoro raaa s paMKax 

KaHOH~-tlleCKOrO aHCaM6Jlfl. 
nepeHAeM K paCCMOTpeHI110 CTaTCYMMbl 11 lii1Ce!1 aan0!1HeHI1fl yKa

aaHHOH CI1CTeMbl B paMKaX 60JlbWOrO KaHOH11lleCKOro aHCaM6Jlfl. no

CKOJlbKy ~-tAea!lbHbiH clJepM~-t-ra3 C 3KB11AI1CTaHTHbiM cneKTpOM /c KO

HeliHOH pa3HOCTbiO Me>KAY ypOBHfiMI1/ He fiBJlfleTCfl COAep>KaTeJlbHOH 

MOAe!lbiO CTaTclJI1311K11 (E 0 - N 2 ), Tpe6yeTCfl HeKOTOpOe AOnOJlHI1Te!lb

HOe 11CCJleAoBaH~-te KOppeKTHOCTI1 npeo6pa30BaH11H 11 nocTpOeH11H 

6onbworo aHcaM6nR. B llaCTHOCT~-t, AeiicTBYR no ~-tasecTHbiM npas~-t

naM np11 HaXO>KAeHI111 CTaTCyMMbl, lii1Ce!1 aan0!1HeHI1fl 11 X~-tMnOTeH~~-ta-

na, cneAyeT nposep~-tTb cxoA~-tMOCTb pRAa A!lfl cTaTcyMMbl Z(~ = 
"" N 
l. A ZN • 

N=O 
Yll~-tTbiBaR, liTO 

Pm"'(exp (m-1-1) f3+ 1) -,
1 

1-1 .. N 0+-}(; Pm= N 0 ), 
N2 

Z 1 
A-I! exp (-~f3) _ k

2 
B 

N"" a:- N , MO>KHO y6eA11TbCfl B TOM, liTO Z (A)=--~-- ~ e "'!!" <oo, 
0 ao k=-oo 

0TJ111ll11e Hai1AeHHOrO 3AeCb Pm OT pe3YilbTaTa /8/ B paMKaX _Ka

HOH~-tlleCKOro aHCaM6Jll'! C!leAyeT o6of!CHI1Tb OC06eHHOCTfiMI1 paccMaT

p~-tBaeMOH MOAe!111 ~-tAeaJlbHOrO raaa*. 

8 

nocTpoeH~-tfl 6onbworo aHcaM6!1fl A!lfl ~-tAeanbHoro raaa no aHano

r~-t~-t MO>KHO nepeHeCTI1 B 11HTepecyiO~YIO Hac KBaHTOBO-MeXaH~-tlleCKyiO 

3aAallt· COCT0l'!HI1e, HOPMI1POB0l1Hal'! KOHCTaHTa A KOTOpOrO CBl'!3a

Ha c Z~). ~-tMeeT np11 3TOM B~-tA: 

-·~=a 
\cl>N >=A l. e 2 

0 k=-"" 

CocTOAH~-te I ct> N > CKOHCTPYI1POBaHo TaK~-tM o6pa30M, liTO 
0 

/10/ 

<ct>N \Szlct>N >--Lth((-·L)a, .;~ m -N 0 , T.e. cpeAHee 3Ha-
o Ill 0 2 2 

4eHI1e npOAOJlbHOH KOMnOHeHTbl cn~-tHa on~-tCbiBaeTCA KJlaCC11lleCKI1M 

*nl06onb1THO, 4TO paccMaTp~-tBaA clJopMa!lbHO ~-tAea!lbHbli1 raa c 

paCCTOAH11eM Me>KAY ypOBHAMI1 -N -t, MO>KHO np~-tHT11 K COAep>Ka

Te!lbHOi1 MOAe!111 CTaT$11311KI1, HanOM11HaiO~ei1 OAHOMepHyiO MOAe!lb 

penAT~-tB~-tcTcKoro raaa. B 3TOM cny4ae MO>KHO noKaaaTb cosnaAeH~-te 

peaynbTaTOB o6o11x aHcaM6nei1. 

] 

Bblpa>KeH~-teM. 3TO paBeHCTBO Mbl MO>KeM AOKa3aTb 11 npf!MbiM Bbllii1CJle

H11eM, ~-tcnonb3Yfl /8/. CocTORH~-te I ~N > c 3KcnoHeH~~-tanbHOH no 
0 

No TOliHOCTbiO /eM. eblpa>KeH~-te Anfl 3Hepr~-t~-t e /6// cTa~~-toHapHo, 
J{~~No>•Eoci~No>. 3TO COCTORH~-te fiBJlfleTCfl Jli1HeHHOH KOM6~-t-

Ha~~-tei1 Tfi>KeJlbiX Cn~-tHOBbiX KOMnJleKCOB C pa3Hb1MI1 U, K03~11~11eHTbl 

KOM6~-tHa~l111 np~-t 3TOM 3aAaHbl rayCCOBCK11M pacnpeAeneH~-teM C ~eHT
poM B N ~ I N 0 - cpeAHee 3HalleH~-te onepaTopa N I 11 w~-tp~-tHOH no

PAAKa a,..1 - • B MOAen~-t Ha~-tHra I 1 0/ CBOA11TCR K KnacTepy 113 N 0 
nepeeepHYTbiX Cni1HOB. TaK~-tM o6pa30M, Mbl HaWJ111 COCTORH~-te 3Hep-

z ' 
fl1fl KOTOporo 11 CpeAHee 3Ha4eHI1e Sm coenaAaiOT C COOTBeTCTByi0-

~11MI1 Knacc~-t4ecK~-tM~-t p2aynbTaTaM~-t Anfl ~C np11 11106oM aHa4eH~-t~-t 

aHI130Tp0~1111. nocKOJlbKY OHO fiBJlfleTCfl KOM6~-tHa~~-teH CTa~~-tOHapHbiX 
COCTORHI111 C P:3HbiMI1 n, npeACTaBnfleT 11HTepec Bb1411CJleH~-te cpeAHe

ro ~ 3Ha4eHI1fl Sm 11 cpasHeH~-te C K!1aCCI14eCK11M pe3yJlbTaTOM *. npfi

MOI1 pac4eT C 11CnOJlb30BaH~-teM /9/ 11 /11/ noKa3b1BaeT, 4TO 

<<IIN
0 

Is: I ~0>•p(~")exp[(.f-· ~ )a] =l2ch((-·~-)a] - 1
• 

3ToT peaynbTaT coenaAaeT /np~-t m0 ,.,.1f2 /c KJlacc~-t4ecK~-tM peaynb

TaTOM /4/. CneAoeaTeJlbHO, Aa>Ke e o6nacT~-t cna6oi1 aH~-t30Tpon~-t~-t 
COCTORH~-te I<11N 0 > fiBJlfleTCfl 6onee nOilHbiM aHanoroM KJlaCCI14eCKOH 

~C, 4eM Tfi>KeJlbiH Cn~-tHOBbiH KOMnneKC. no-B~-tAI1MOMy, COCTOfiH~-tei<IINd 

BbiAeneHo KaKoi1-To 6onee rny6oKoi1 np~-t4~-tHoi1, Hanp~-tMep, np~-tH~~-t
nnM ~PnnrPnPnP~~OrT~- nonrofiHOP. ~CCOeDOBaH~-te 3T0f0 BOnOOCa. 

a TaK>Ke PRAa APYr~-tx ceoi1cTei<IIN
0

> He exoA~-tT e 3aAa4y HacTofl~e-

ro 06CY>KAeH~-tfl. 0TMeTI1M Jli1Wb TO, 4TO npeA!lO>KeHHafl 3AeCb 11HTep

npeTa~l1fl KJlaCCI14eCKOH ~C KaK Jli1Hei1Hafl KOM6~-tHa~~-tfl Cn~-tHOBbiX 
KOMnJleKCOB HanOM~-tHaeT 11HTepnpeTa~l110 KJlaCCI14eCKOH cn~-tHOBOH BOn

Hbl KaK Jli1HeHHafl KOM611Ha~l1fl CTa~~-tOHapHbiX COCTORH11H raM~-t!lbTOHI1a

Ha /nOCJleAHflfl KOM6~-tHa~~-tfl 113BeCTHa KaK KOrepeHTHOe COCTORH~-tef/12/ 
CoenaAeH~-te KBaHTOBbiX 11 Knacc~-t4ecK~-tX peayJlbTaToe Ailfl cn~-tHa • 

s =1/2 ~-tMeeT MecTo TOJlbKO np~-t m 0 = 1/2. TaKoe aHa4eH~-te m 0 
MO>KHO noJly411Tb, eCJ111 AOnOJlH11Tb KJlaCCI14eCKOe paCCMOTpeH~-te npoc-

TbiM npas~-tnoM KBaHToeaH~-tfl ; ( ~ ·-·S~) = N 0 , rAe N
0

- ~enoe 
411CI10, Y411Tb1Bai0~11M A11CKpeTHOCTb 3Ha4eHI1H s; TaKoe npaB~-tJlO 
KBaHToeaH~-tfl HeOAHO~paTHO ~-tcnonbaoeanocb aeTopaM~-t pa6oT 161. B cny-

1 ~ z 
4ae S>]-' YCilOBI1e -; (s-Sm) .. N 0 np~-tBOA11T, KaK noKa3biBaeT 

aHaJl~-t3, K 2s paan~-t4HbiM aHa4eH~-tfiM m0 , ne>Ka~~-tM e ~-tHTepeane [0,1]. 

* HaeeCTH0/ 12( 4TO orpaH~-t4~-tBaf!Cb paCCMOTpeH~-teM COCTORHI1H C 

clJ~-tKC11POBaHHbiMU, HeB03MO>KHO A06~-tTbCfl nO!lHOrO COOTBeTCTBI1fl C 

Knacc~-t4eCKOH KapT~-tHOH XOTA 6bl noToMy 4TO <'I' 1 S xI 'I' > .. 0 
' n m n • 
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npi-1 S -> oo AOnyCTHMbl BCe 3Ha4eHHR IU 0 1.13 yKa3aHHOrO HHTepaana. 
nony4eHHbiH pe3yilbTaT ner4e acero noHRTb a MOAeill-1 H3HHra, rAe 
npRMOe paCCMOTpeHHe nOKa3b1BaeT cy~eCTBOBaHHe 2S pa3Ili-14HbiX 
AC /pa3IlH4HbiH ocTaToK AeileHHR N0 Ha 2s 1.1111.1, 4TO TO >Ke caMoe, 
pa3Ili-14HOe 4!.1CI10 CnHHOBbiX OTKilOHeHHH B fiilH>KaHWeM K nilOCKOCTH 
AC y3ne/. 

B 3aKil~4eHHe KpaTKO ocTaHOBHMCR Ha BKilaAe AC a HH3KoTeMne
paTypHy~ TepMOAHHaMHKY OAHOMepHoro MarHeTHKa. XoTR KBaHTOaoe 
paCCMOTpeHHe npoBeAeHO HaMH TOilbKO AilR Cily4aR S,. 1/2, eCTb 
OCHOBaHHe C4HTaTb, 4TO Ka4eCTBeHHO KapTHHa fiyAeT BepHa H npH 
s > 1-. ApyrHMH cnoaaMH, Mbl C4HTaeM, 4To npH n~6oM s a cneKTpe 
pa3&MKHYTOH l.leno4KH HMeeTCR BbiPO>KAeHHbiH /nopRAKa N I ypoaeHb 
C 3HeprHeH EDC, COCTORHHe KOTOporo MO>KHO BblfipaTb KaK B $OpMe 
CnHHOBbiX KOMnileKCOB /$HKCHpOBaHHOe n /, TaK H B $OpMe IlHHeH
HbiX KoM6HHai.\HH THna AC /10/. B cny4ae, KOrAa ocTailbHble ao36y>K
AeHHR CHCTeMbl /1/ /MarHOHbl, 06oeMHble KOMnileKCbl/ Ile>KaT BbiWe, 
paccMoTpeHHbiH ypoaeHb AC 6yAeT onpeAeilRTb nOilHOCTb~ HH3KOTeM
nepaTypHy~ TepMOAHHaMHKy. B 4aCTHOCTH, TennoeMKOCTb 6yAeT 
HMeTb BHA.C- expl-E nc/T). TaKOH Cily4aH peailH3YeTCR AilR cnHHa 
S•l/2 npH g>_Q, (£M•1- J..cosk ), npH g<-~ 3HeprHR Mar-
HOHa £M<EDC a C- exp(--£~/T) BnilOTb ~0 04eHb MailbiX 
3Ha4eHHH aHH30TpOnHH, rAe Ha4HHa~T HrpaTb cy~eCTBeHHy~ pOilb 
o6oeMHble cnHHOBble KOMnneKcbl. TaKoe crossover -noaeAeHHe paHb
we Ha~AeHo a pa6oTe 111/peweHHeM HHTerpailbHbiX ypaaHeHHH HHra
roAeHa. 3AeCb Mbl nOA4epKHBaeM npRMY~ CBR3b yKa3aHHOro noBeAe
HHR C HailH4HeM HH3KOilelKaiJ4HX ,4C ~ Uj..IHUMt!IJHUY\ 4t::IIU"1"<:: l..ttnnui:> 

S • 1/2. npH S> ~ £ M < E DC H, CileAOBaTeilbHO, HeT OfiilaCTH 
no KOHcTaHTe g, ~Ae AC AOMHHHpoaailH 6bl a HH3KOTeMnepaTypHoH 
OfiilaCTH. no-BHAHMOMy, MarHOHbl B 3THX Llen04KaX IlelKaT HHlKe BCeX 
CnHHOBbiX KOMnileKCOB /3TO MO>KHO AOKa3aTb B MOAeilH H3HHra, B o6-
~eM Cily4ae H3BeCTHO peweHHe IlHWb AilR ABYXMarHOHHbiX KOMnileKCOB, 
KOTOpoe nOATBep>KAaeT CKa3aHHOe/, H OHH onpeAeilR~T HH3KOTeMne
paTypHy~ TepMOAHHaMHKy aHH30TpOnHO~ l.len04KH. 
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HET ~M nPOBE~OB B BAWEA BM~MOTEKE? 

Bbl MOJI(eTe OO.RY'IMTb no OO'!Te nepe'IMC.ReHHble HMJI(e KHMrM, 

ec.RM oHM He 6bi.RM 3aKa3aHbl paHee. 

A13-11182 

A17-11490 

.1¥)-11574 

A3-11787 

A13-11807 

A1,2-12036 

A1,2-12450 

All -80-13 

A4-80-271 

A4-80-385 

A2-81-543 

.Q10,11-81-622 

A1,2-81-728 

A17-81-758 

A1,2-82-27 

P18-82-117 

TPYAW IX Me•AYHapDAHOro CHMno3MYMa no AAePHOH 3neKT
poHMKe. BapHa, 1977. 
TPYAW Me-AYHapoAHOro CMMno3MYMa no M36paHHWM npo15ne
MaM CTaTMCTM4eCKOH MeXaHMKH. Jly6Ha, 1977. 

C6opHMK aHHOTa~HM XV coa~aHHA no AAePHDM cneKTpDCKO
nMH M TeOpMH AApa. Jly6Ha, 1978. 

TpyAW 111 MPAYHapDAHOM WKOnw no HeMTpDHHOM $M3MKe. 
AnywTa, 1978. 
TpyAW 111 MPAYHapDAHOrO coa~aHHA no nponop~MOHan•
HWM M APeM¢oaWM KaMepaM. Jly6Ha, 1978. 

TPYAW VI Bcec003Horo coa~aHMA no ycKOPHTenAM 3apA
•eHHWX 4aCTM~. Jly6Ha, 1978 /2 TOMa/ 

TpyAW V MPAYHapDAHOrO CeMMHapa no npo6neMaM $M3MKH 
aloiCOKMX 3HeprMM. Jly6Ha, 1978 

TpyAW XII MPAYHapDAHOM WKOnlol MOnDAWX y4eHWX no $M3MKe 
8WCOKMX 3HeprMM. npMMOpCKO, HP6, 1978. 

TPYAW VII BcecoosHoro coae~aHMA no ycKOPMTenAM sapA
•eHHWX 4aCTM~, Jly6Ha, 1980 /2 TOMa/ 

TPYAW pa604ero coae~aHMA no CMCTeMaM H MeTOAaM 
aHanMTH4eCKMX BW4MCneHHM Ha 38M M HX npHMeHeHHO 
B TeopeTH4eCKOM $H3HKe, .Qy6Ha, 1979 

TpyAW Me•AYHaPOAHOM KOH~peH~HM no npo6neMaM 
HeCKon•KMX Ten 8 AAepHOM $H3HKe. Jly6Ha, 1979. 

TpyAW Me•AYHapOAHOM wKonw no -cTpyKType AApa. 
AnywTa, 1980 .. 

TPYAW VI Me•AYHaPOAHoro coa~aHMA no npo6neMaM KBaH
TOBOH TeOpMH nOnA. AnywTa, 1981 

TPYAW Me•AYHaPOAHoro coaewaHMA no npo6neMaM MaTeMaTH-
4ecKoro MOAenMpo&aHHA 8 AAepHO-~H3M4eCKMX HCcneAO&a
HHAX. Ay6Ha, 1980 

TPYAW VI Me•AYHapOAHoro ceMHHapa no npo6neMaM ~H3HKH 
awcoKHX 3HeprHH. Ay6Ha, 1981. 

TpyAW I I Me•AYHapOAHOro CHMn03HyMa no H36paHHWM 
npo6neHaM cTaTHCTH4eCKOH MexaHHKH. Ay6Ha, 1981. 

TpyAW Me•AYHapDAHOro CHMnD3HyHa no nonApH3a~HOHHWM 
AaneHHAH a ~H3HKe awcoKHX 3HeprHM. Ay6Ha, 1981. 

TpyAw IV coae~aHHA no HCnOnb30BaHHO HOBWX AAepHo
~H3H4eCKHX MeTOAOB AnA peweHHA Hay4HO-TeXHH4eCKHX 
H HaPOAH0X03AHCTBeHHWX 3aAa4. Jly6Ha, 1981. 

5 p. 00 K. 

6 p. 00 K. 

2 p. 50 K. 

3 p. 00 K. 

6 p. 00 K. 

7 p. 40 K. 

5 p. 00 K. 

3 p. 00 K. 

8 p. 00 K. 

3 p. 50 K. 

3 p. 00 K. 

5 p. 00 K. 

2 p. 50 K. 

2 p. 50 K. 

3 p. 60 K. 

5 p. 40 K. 

3 p. 20 K. 

3 p. 80 K. 

3aKa3~ Ha ynOMHHYT~e KHHrH MOrYT 6~Tb HanpasneH~ 
101000 MocKsa, rnaano'ITaMT, n/H 79 

H3~aTenbCKH~ OT~en 06~e~HHeHHOrO HHC1HTYTa H~epHHX 

no a~pecy: 

HCCne)lOBaHHA 

,}. 

.. 

~ 

• 

a 

ro~eB H.r. Pl7-82-390 
K TeopHH nnocKHX goMeHHb~ cTeHoK B ~eppoMarHeTHKax 

H3ytieHbl nnOCKHe goMeHHble CTeHKH /JJ,C/ B ~eppoMarHeTHKe 
c o6MeHHOH aHH30TponHeH. To~Ho pemeHa ogHoMepHaH gHCKpeTHaH 
3aga~a 0 MHHHMH3a~HH KnaCCH~eCKOro ~YHK~HOHana 3HeprHH. HaHge
HO CTa~HOHapHOe COCTOHHHe raMHnbTOHHaHa ~eno~KH CUHHOB S•l/2 
3HeprHH KOTOporo H CpegHHe 3Ha~eHHfl 8 ~ H 8 ~ OUHCblBaJOTCH ' 
COOTBeTCTBYKJIIU{MH KnaCCH~eCKHMH BbipaJKeHHHMH. CgenaH BbiBOg 
0 TOM, ~TO KnaCCH~eCKOH JJ,C B KBaHTOBOH KapTHHe COOTBeTCTByeT 
nHHeHHaH KOM6HHa~Hfl TH~enblX CUHHOBb~ KOMnneKCOB. 06c~eH 
BKnag JJ,C B HH3KOTeMnepaTypHYKJ TepMOgHHaMHKY OgHOMepHblX MarHe
THKOB. 

Pa6oTa BbinOnHeHa B J1a6opaTOpHH TeopeTH~eCKOH ~H3HKH mum. 

npenpHHT 06~eAHHeHHoro HHCTHTYTa RAePHWX HCCneAOBaHHH. Ay6Ha 1982 

Gochev I.G. Pl7-82-390 
On the Theory of Plane Domain Walls in Ferromagnets 

The plane domain walls (DW) in a ferromagnet with 
exchange anisotropy are investigated. The one-dimensional 
minimization problem for classical energy functional is exact
ly solved. The stationary state of the Hamiltonian for a 1/2 
spin chain, whose energy and expectation values of S~ and 
S~ are given by the corresponding classical expressions, 
is found. The conclusion is drawn that the classical DW corres 
ponds in the quantum picture to a linear superposition of 
heavy spin complexes. The DW contribution to the low tempera
ture thermodynamics of one-dimensional ferromagnets is dis
cussed. 

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