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KpHCT8JIJI, C nap8M8rHHTHOI: IlpHM8Cb~ B IlOCTOmnIOM M8rHHTHOM· IlOJie' 

oOpasyeT KOHB'IHOypoBH8BYJ> CHCT8MY,. npH STOM KOJIJ,Iq8CTBo· ypoBHett 

, onpe,l{~JISIBTCSI p83M8pHOCTbll) c~a ,, 8TOMOB . np~ecH~ Bsam.tbiettCTBHe 

T8KOit CffilHOBOit. CHCT8MY ,c . KOJI808HHSIMH • pemem 8H8JIOI'HliHO xopomo 

H3Y'i8HHOMY B38HM0,1{8itCTBH]I) ,KB8HTOBl:lX 0Il~8CKHX ~8T8JIJit c· 

ctx:>TOHBHM , IlOJIBM • [ 1 , 2) , ' 'ITO CBH,1{8T8JibCTBY8T O B03MOlKHOCTH · 

B03HHKHOB8HHSI IlpH_ COOTB8TCTBymull YCJIOBHSIX B KpHCTaJIJie' . C 
. . 

napaMarHHTHott npHMeCbD aKyc~ecKoro: cBepXH3JIY'IBIDUI. · CBE1pxH3JIY'ia-

TBJihH8S1 reHep811,HSI <lnHOHOB · 8KCil8pHMBHT8JibHO H80JIID,1{8JI8Cb ,B 

Il8p88JI8KTp~BCKHX CHCTBM8X IlpH B030rueHHH HX rHII8p3BYKOBl:lMH HJIH 

8JIBKTpoM8rmITHHMH HMilYJibC8MH ' [ 3:-5) ; . 3TOT ! Kpyr fiBJIBHHit, . ,1{8mim\ 

ooraTYD HHctx:>pMall,HD o ,l{HllOJih-(lx:>HoHHoM B38HMO,l{ettcTBHH, cTaJI 
.. . ·•• •l , , . . .. 

IlpB)tMBTOM . HHTBHCHBHOro. . H3~BHHSI '. [ 6) ; Ilp9.l{CT8BJISIBT · HHTBpec 

IlOJIY'IBHHB 8H8JIOrH'IHl:lX p03YJihT8TOB )VISI CHCT8M. CO CilHH-pBIIlBTO'IHhlM 

~38HM0,1{8itCTBHBM •. 

/ 
1 

2' 

i 

J '1 
i ., 

By,l{BM paccMaTpHBaTb raMHJihTOHH8H KpHCTaJIJia C N napaMarHHTHHMH 

npHME::'cHl:lMH 11,BHTpaMU co CIDIHOM 8==1 : • 
N r . 

H == jE/w.sj + ~ hulic(~~ + 1/2) + 

( 1 ) 

+ ~}: :~ h[Gk(s+J.) 2~exp(iitt') + a;cs-J.)
2

a..+exp(-iitt')), 
kJ~ . ~. . 

l''AB a;, . ~K - onepaTopu · po:«,n;emrn · H ym~TOlKBHIDI ctx:>HoHoB c BOJIHOBhlM 

_BBKTopoM R H '!aC'l'OTott ~K; ~j- onepaTOp:cmma B j-oM 11,eHTpB (S~ = 

:C: S~ ± iS~) ;· W - '!8CTOT8 388M8HOBCKOrO p8Cin8ILil8HHSI B .·noCTOSIHHOM 
J J • ' - ,. ' 

MarHHTH?M noJie; Gk - . KO~ICT
0

aHTa cmrn-qoHoHHoro B38HMO.I(ettcTBHSI -· (KOTO-

pyro Mhl B ,I(8JihHe1tnleM Oy.l{eM C'IHT8Th ,l{eitcTBHTBJihHOD). 
' ' 

ilpo8Kll,HH OII8p8TOpa CID!HOBOro. MOM8HT8 'i8CTHIJ,bl CO CID!HOM 8==1 

MOlKHO 38IlHC8Tb B BH,11;8 [7):. 

sx - 1 01 0 
j - ~ · 1 0 1, 

0 1 O 

5Y ~ 1 9 ,-i . 0. 
j - :.:72' ·1 0 -i , 5Z 

[<:. 0 i O ' j 

1, 0 · 0 
0 0 0 
. 0 0 -1 

I • ,, \. 

,lJ,lISI HHX BhlilOJIHSIIOTCSI 001:l'IHHB KOMMYT811,HOHHH8 COOTHOIIlBHHSI 

cs~. s~J = is~a .. 
l J J- lJ 

(H ITOJIY'i88Mhl8 H3 HHX 11,HKJIH'iBCKHMH nepeCT8HOBK8MH), 8 · T8KJK8 

CJI8,l{YJOOl,H8 COOTHOIIl8HHSl,.KOTOphle Mhl Oy,l{eM HCilOJib30B8Tb,B ,1{8JihH81mIHX 

BhlKJI8,l{K8X: 

z + + 
[Si, Sj) = ±Sj flij' 

+ "C z 
[Si,Sj] = 2Sj flij' 

.z + 2 + 2fl [Si' (Sj) ] = 2(Sj) ij' 
z - 2 · - 2 

[Si' (Sj) ) = -2 (Sj) flij' 

[(s:)2 , cs-:)2 J 
l J 

( Z + - ( Z 2 Z)fl 4 2sjsjsj - 2 sj) - sj ij• 

i: (1tn.tn:;r:,:'0ni.ill HH:nrryi ( 

'1 tm~~.m.l1- m:c :ir.mmiumO \ 
·I 6.HSJrl!OTEKA ~ .. __....., ~-, 
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I'8MHJihTOHH8H (1 ) flBJUIBTCfl MHoroMO,iJ.OBHM oOoOrn.eIIBeM 

' 
raMHJihTOHH8H8, Ilp8,!J,1IOlK8HHOro. B pa00T8 [8] 

::- • -· f 
,lJ,llfl CJIY'i8H, Kor,na 

paccMaTp.1IBaeMiia KpHcTaJIJI HBJiieTcH ~pe3oHaTopoM ,lJ,llH o)J;I-Ioa Hs 
, / I - t _, 

tp)HOHHliX. MO,D;. IlpH 9TOM rrpe,ri;rroJiaraeTCfl pa3p8ill81IlillM rrepeXOJJ, C ASj=±2. 

· .l(HHaMHKy cIIHHoBoa rr~,ncliCTB~ HCCJIB.IQ'SM no cxeMe, H3JIOlKBHHoa B 

'[1]. 3aIIHmBM raMWihTOHHaH (1) B BH):{8: 

P,ne· 
.; 

3)1;8Ch 

\ 

H =,HM -t· HF +.HMF, 

HM:=hW s~. 
/ . HF= Eh~(~¾'.+ 1/;), 

k: . . . 

HMF 
.. + .. + 

= E h(Ck¾ + ¾Ck); 
k , .. ·. 

BBB,ItBHli CJ18,nJlOUJ.H8 
·' N 

sz:=E s~. 
j=1 J 

KOJIJ18KT.lIBHli8 OII8p8TOpli: 
1 . N. - 2 · : ·. 

Ck= YN G1c.E (S .) e:xp(-11rr). 
', J=1 J 

· MBTO)I, HCKJI!()'{8lrn:fl 0030HHliX rrepBMSHHliX [ 9, 10] II03BOJIH8T 

rroJiy'!HTh B npe.ncTaBJieHHH rsa3~uoepra KHHBTH'!BCKo~ ypaBH~HHe ,lJ,llH 

cpB)JJIBrO 3H8'!8HlIH IIpoH3BOJlhH?I'O orrepaTOpa O, Jl,88CTBYJOUJ.BrO TOJlhKO B. 

rro.nrrpoc•rpaHCTB8 CIIHHOBliX rrepeMBHHliX: 

d(O) · • •' z + 
~ + iw.[o,s ]_ = 1c {<[Ck,o]Ck> + <Ck[o,ck]> + 

(2) 

+ nk(<[[C~,o],Ck]> + <[C~,[o,Ck)]>} 'llfi(2W
0

- ~),. 

r,ne nk =; [exp(f3h~) - 1]-1 - '!HCJIO 38IIOJIH8HH.H k-08 lfoHOHH08 MO,ll,li B 

H8'!8JlhHli8 MOM8HT Bp8M8HH, KOP,na COCTOHHHB peWBTO'!Hoa IlO,ItCHCTBMli 

npe,nIIOJI81'8BTCH paBHOBBCHliM C oOpaTHoa TBMIIBpaTypoa ~-

IlpH BliBO,ItB (2) Mli BOCIIOJih30B8JIHCh 8,nHaO,aTH\JBCKHM rrpHOJIIDKBHHBM 

,j. 

, ' 

.. \; ( 

·, 
J, 
• I 
I 
{ 
:i 
l 

I 
l 
\ 

l 
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Bopm1 -- MapKOBa: 

Ck('L) ~ Ck(t)e:xp[2iw.(t-'L)], 

paCGMO.TP~{ill CliC"i'E:lMY 118 OOJlhWliX Bp8MBH8X H npeueOperJIH C,I(BHr8MH -

'13C'fOT. 

Vic.\ . (2) Bli)l,HO, '!TO BKJ18)1, ).\8JO'l' 'l'OJlhKO '(louomrue MO,nli C 

'{1)C'l'OT8Mll, y )J,OBJ18'l'BOpHlOIJ\liM\,{ COOTHOill8HHJO .IJ.\c"' 2W • . CyMMHpoBaHHB IIO J,< ,• 
- ' '"' ·; ,· ·, ,· 

B raMitJihTOHliaHe ( ·1 ) H rroc~BJ.\YlOOJ,KX paBBHCTBHX 03tta1Jae·r B3H'rHe 
I , 

,l~BYX cyMM: nn AlfCRpOTHOMY HH,n8KCY Ok ', - ; ~OMBPY Be'1:f!H B CII8KTpe 

ttonoHOB (B c.ay•1,m rI011omiu O)].HOMY aua\JBHHJO BOJIHOBOI'O '!HCJia R MOlKBT' 

COOTBBTCTBOBa'l'h · HBCKOJJbKO ~Jia'!_eUHa '!8CT0Tli .. ~ . ' [ 11 ) ) H no 

1rn::i:~mwllp8p1mu0My cneKTPY 3HB.'iflilll0: R. OT cyMMHpomimi:H no BOJIHOBHM 

BBl{'l'O{JaM 
1
nepsa_n.eM K HH'l'Bl'pV!pOB!:lHillO B npoc•rpmIC'l'BB R, p8CCMWl'pH88.H 

,< < < ' < •' ' • C 

H3oTpomrntt cJiyqat\: 

E rctr 
'Ir 

V m 2 ' 
- -.-1 4-rr; f f(k)k <lk. 

(21Cf O . ' 

3,ll.8Cb V -. o_Ob8M KB8H'l'OB81IB.H 3.lJB!(TpoMarHH'rHOrO IIO.lJH. 

}VlH v-lflYHKll,illl BOCllOJib3YflMCfl H:clBO(:'l'HOfi 113 T80pllii CHHPy.llHpHHX 

rfiymm,Hfi lfopMyJroa [12 l: 

(3) ('}(~- WO E u(~~-) 
'<lw. . • 

q -K,. 
<lk k=q 

T'Af'- q rrpo68T'88'1' 8H8'l8Hli.H BCBX ICOpHea ypaBH8Irn:fl ~ = 2W • , B3.HT01'0 

npH K8lKJl,OM B03MO:KHOM BU)tEt rlJYHRll,llii ~, 'I'. 8. ,lJ,11.H BCBX B8TB8t\ 

(fx_,HOlllIOl'O CII8KTpa, IlpH'IBM B 3H8MBH8T8Jl8 (fMrypHpYBT IIpoH3BO)JJI8H 

HMBHHO ·roa t11YHRW!H ~· rrpH KOTOpon ,ll.8HH08 q o6parn.awr B HYJib 

Blip8~8HVl8 ~ - 2W
0

• 
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OTMeTHM, qTo, B paC>OTe [13) IlpH pacr.MoTpeHHH Ha OCHOBe M8TO,ll8 
;. ,' .. I , ,,,- ' ,, " 

• HcKJIJOqeHHH oosoHHHx nepeMeHHHx .rrpodJieMH (fx:)HoHHor() cBepxHsJ1yqem1R B 

KpHCT8JIJI8 8BTOpli orpa~:IL'IBCb I yqeTOM 8KYCT,Iq8CKHX (fx:)HOHOB, HM8IOO\ID{ · '' 
_.,, • -~-r¥. ' , , 

T8K lK8, ,1(81( H ip)TOHli, IIpOCTYIO' ,!l.lf~IIepcHOHHyIO 38BHCHMOCTb. •IiopMyJIU 

(J) IIO3BOJIH8T · H368BHTbCH OT aroro . orpa~eHHfl' H IIpOB8CTH 'OOJiee . 

0611\88 pacCMOTp8HH8, BKJIIOq8:KXQ88. ,QIIT,fq8CKH8. !loHOHli, ,Il;Jlfl KOTOpllX H 

. Ha6.m0JV:JJiocb HBJieHHe aKyc'.i',rqecKoro · cBepxHsJiy'!eHHH. 

B p83YJI~T8T8 (2 )npeo6p83Y8TCfl K .B~ . 

(4) : 

r,lle 

d<O> 
dt = -iw [o,szJ +E 71. {<[C+,o]c > + <C+[o,o J>-t • q q q ,' q q ' q_ , 

+•-. ' \ ,·'"'+, . 
'+ nq(<qc!l,oJ,cq]> + •<[0q,[o,o

4
JJ>}, 

2 ,, . ..,, 
!g__ 

dW 
21. ~ I dk k=q 

A.q 

'' 

PaCCM?TJJHM Tenepb cJiyqa:0:; KOr,lla ypaBH8HH8 ~ - 2W • HM88T OMO, 
' ' ' • , I 

perneHHe,_ cpe,!l.lf Bcex, (fx:)HoHHHx BeT:se:A:. B aToM' cJiy'Iae B npaBo:0: qacTH 

(4) ·ocTaeTcfl TOJihKo· o~ ''IJieH B cyMMe· no q. BosbMBM B Ka'IeCTBe·o 

cJie~1001,He onepaTop!i: 

z 1) 0 = S. 

d<Sz> __ 471. (<O+C > + an <Sz>) · dt - q q q q q 

TipH BliBO,ll8 . HC:IlOJib3OB8JlHCb IIpHB8,ll8HHH8 Blilll8 KOMMJT81\HOHHH8 

COOTHOIIIBHHfl JVIR CIIHHOBliX ouepaTopoB, p8B8HCTB8 

s+s- + (Sz)2 -sz = s(s+1) = 2, 

(Sz)J = Sz 

H O003H8'!8HH8 

6 

) .. ' 

.j\ ,,' 

·t .1·~.·.1 .. 
1<' 
{:\ 

I: 

) 

I 

11) 
\':J 

~-

,'{ 

2> o = r.+c Jq q· 

+ d<~> 
dt 2aq1'·q [ <O~CqSZ> 

3) o =,(Sz)2 . 

a q 
4 , 2 
N Gq. 

' I 

2<C~Oq> ;t nq (-2<o;cq> + aq < (szj2> l-
.' 

d< (Sz )2> 
dt ~~q[-<o;cqsz> + <o;c4> ~q(~q<S2 >2- 2<0;04> + Ja~<s~>i 

'"/, 

TaKIIM o6pa3OM, K8:1( H O61:l'!HO [1]' MH IlOJIY'!88M H838MKHYTYIO 

HBpapxwrncKyIO CHCTBMY yp8BH8HHit. B ,ll8HHOM CJIY'!88 - B IIOJIY'!8HHH8 
'~ " • J I • ,, I 

yp8BH8HHR BXO,!l.lfT Tpo~o:0. KOppBJIRTO~ <C;CqSZ> .• IlpoH3BO,llfl _'pacµe~SHH8 

<o+c · sz> ~ <o+o ><Sz> · 
q'q ' - q q j : ' 

l 
,I 

·, I 

Mil IIOJ1Y'I88M C.J18~~10 38MKHYTYIO, CHCTBMY: 
' , . ' ' ' ·• 

d<S2 > . ' + · 
·~ = -471.4 (<0 C >+an <Sz>) q q q q ,' ; 

d<C~Cq> 
dt 2aq7i.4{<c;c4><Sz> - 2(1+n4)<c;c4> + aqnq<(S2

)
2>], 

d< (Sz)2> 
dt 871. [- <C+qc >(<S2 > - 1) + n (-a4<(~2

)
2> -q q q ' 

+ Ja
4

<Sz>}. 

+ 2<CqCq> + 

TeM caMHM MH HM88M CHCTBMY H8Jrn:H8:A:HliX ,!l.lf,(pp:lp8Hl\H8JI!,HliX , 

,/, 

ypaBH8llll:A:, p8lll8HH8 KOTOpo:A: (IIpH 38,ll8IDlll OIIp8,ll8JI8lffil:lX H8'!8JibHliX. 
. \. ' ' 

YCJIOBH:0:) MOlKST (JJiTb· IlOJIY'!BHO '!HCJI8HHO. CHCT8M8 HM88T TOT lKS BH,ll, 

7 
\ 
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K8K ll CHCT8Mll, IlOJIY'l88W8 B T8DpllH CB8pXll3JIY'l8HHfl [1,15). Pelll0HHfl 
. , . ' . ' ' 

T_Dllre K8'l0CTB0IDIO COBil8,IJ.8IOT. MM8llllO, ec~ B H8'l8JibHH:0: MOMBHT 

BpeMeHH Bee cmmu opH8HTllpOB8HH IlpOTllB IlOJifl (T.e. <Sz> ~ N), TO B 

T8'i8HH8 HSKOToporo Bp8M8HH, H83llB88MOro Bp8MBH8M 38,I!.Bp:mm, <Sz> 
1

0CT80TCfl' IIpll0~3llT8JibHO IlOCTOHHHllM, a ' 38TBM pe3KO ,1(0CTllr88TCfl 

3H8'l8HH8 <SZ>;:: -N, <C~Cq> , HM88T 3H8'l0HH8 .:-, N2 · B . MOMBHT, IWr,IJ.a 

<Sz>,-;:: o, a 38T8M c-rpeMHTCH K O rrpll- t .• oo. 

PaccMoTPHM uo,rrpoc 0 coc·ronmm 
I 

,peweTim 'B XO,JV) 

CB8pXHMY'l8T8JibHH~ rrpoueccoB B CilllHOB0:0: IlO,IJ.C,llCT8M8. 3aM8TllM, , 'lTO 

H8Ill8 MO,IJ.BJib KpHCT8JI.ll8 C II8p8M8rHHTH0:0: IIp1™8CblO ( 1) HM88T llHTBI'p8JI 
(\ ' /• , . i' 

·. ,IJ.BIDKBHllfl 

·+ sz + 2 E ¾:¾: = const. 
k 

COOTBBTCTBBllllO, rrpn H3MBHBHHH·<Sz> OT N ,IJ.O -N ,IJ.OJllKHa BospacTn 

Ha N Be~HHa <~¾:>. B H8'i8JihHHtt, MOMBHT, K8K y~amrnaJI;ch BlllllB. 

cpe,IJ.Irne 'lllCJia sanomeHHH oosollllllX MO,IJ. ,IJ.8IOTCH !lDpMyJiott Bose -

attHwTenHa. 

11.3B8CTHO [16 l. 'ITO cpe,IJ.HHll KB8,Il.p8T CMemeHHH 8TOMOB 

OTHOCllTB.llbHO paBHOBBCHHX 

;1:1 u 12 · rrponopunoHaJieH 
t t . ' 

<E 
·k 

IIOJIO:KBHHtt B KpllCT8J!Jilfl8CKOtt peweTK8 

(a.+a. : !.) .. Kor,IJ.~ (1. Eln 12>·112 
~K 2 N f · ' t 

CT8HOBllTCfl ·~ 0, 25~ s (I',IJ.8 rs - cpe,IJ.Innt pa]Ofyc 3JI8M8HT8pHott fl'iBil:Kll), 

Kp:IICT8JJ.ll T8pfl0'1' YCT0:0:'lllBOCTb. HecMOTPfl Ha rpyOOCTb 3TOI'O ltpll1'8Pllfl, 

MOil"..HO I'OBOpllTb O B03MOlKHO:A: H8CTa611JU,HOCTU KpllCTaJIJllr'IeCKO:ri CTPYICTypu 

,3a C'lBT pe3KOI'O pocTa l30JilflHHH <E(~¾: + ½) IIpll aKyCTWIOCKOM 
k 

CB8pXU3Jiyqomm. 

8 

1 
al 

' ' 

I . . 

B paccMaTpllB88MOM rrpll0JJJI:t(8Hml IP)pM8JihHH8 peweHHH ypaBHemnt · 
l , ,,J 

,IJ.BIDKBHHfl,,J.i.llfl IP)HOHHHX onepaTOpoB 

i 

~¾: = --i~ -iCk' ': .dt : · 

' ♦\ + 
d¾: ~ i~, + iCk dt --~,, 

MOlKHO 38IIllCa'rb B lJll,IJ.B 

'~ 
·: ¾:(t) J ¾:(t_)expl-i~(t:..t

0
)]· - iCk(t)u'(~-2w.).!. 

.1 

¾(t) ~(t. )exp·[i~(t-t.) J + ic;(t)6(~~2w). 
1 CooTBeTCTBYIOIJ\llB BHpamemrn Moxrno 3aim:caTh u MH , cpe,IJ.Im:X .sHaqe:imtt 

8TUX onepaTopoB. 0TCIO,Il.8 B.lfA!IO, 'lTO B38llMO,IJ.e:0:cTBll8 ,Il.80T BKJI8,IJ. 

TOJibKO B __ p~30H8HCHH8 , , MO,IJ.U , npcmcxo]OfT TaK , H83HB8BMOB 

M8Kp0CKOIIH'l8CK08 38IIOmBID18 p030H8HCHOtt MO,IJ.U, 0030IDIOI'O TIOJifl •. '11pH -
t , ' ' '' • ,, \ . 

3TOM Mil llM88M COOTHOilJBHHB 

,<¾¾:~ = 
·1 2 <8z>, 

"\ ' 

ll Mil MO:RBM rcmopllTh oQ mcycTHqocKOM CR0pXll3JIY'lOHllll ll, KpHCT8JIJIO . C 

napaMm'Bll'l'H0:0: IIpllMOCbIO, - B03}Illli8~8M 38 C"lOT cmrn-qrn~mmoro 

B38HMO,IJ.8:0:CTBHfl. ~CJIOBllH ,~nn PenepaUHH CB8pXH3JIY'l8T0JlbHOI'O 1'1MIIYJibCa' 
, I 

MOI'YT O!iTh C03,IJ.8BH 0HCTp!iM H3MBH8lfil8M H8IIp8BJI8HHfl M8I'HHTHOPO IIOJifl . . ' ' 

Ha IlpOTHBOIIOJ!OlKHOB. B CJiy'lao M8KpoCKOIIB'i8CKoro sanomemrn ilOHOllllOtt 

MO,IJ.U MO:ROT p88Jill30BliB8ThCfl H8CT80HJihHOCTh KpHCT8JIJIUqecKo:A: 

CTPYKTYPH (CTPYKTYPBH:0: lf)asoBH:0: nepexo,IJ.), 'HH,cyl.UfPYBMafl aKyCTWieCKHM 
, • I 

CB8pXll3~Y"lOHll8M. 

' ' 

9 



.lrnTEPATYPA 

I. Eoro.mo6oB H. H. (MJI. ) , lllyMOBCKml A. C. CnepXH3.JIY'i8HH8 ~ )lYOna: 

owrn, 1987. 

2. AH)iJleeB A.B., EMeJibHHOB B.lL, IDlbHHcmnt KLA • 

.HBJIBHHH B OilTHK8. M.: ,HayKa, 1988. 

J 

KoonepaTHRHHB 

3. Lar'son T.R., Sil~bee R.H . .'.. Phys~Rev.", 1972, B6, 3927_._ 

4. BaranoBa <ll.C., CaOypoBa P.B. - OnT., n Cil8K'l'pDCKOIIBH, 1977, 4-3, 

474. 

5. BaranoBa <Ii.C., EplllOB r.M. - 1IiTT, 19?7, 21, 392. 

6. KOilBWJ.lIBM Y .x. ,, CaOypoBa P .B. TiapaSJI8KTpH'i8CKHil: p830H8HC •. M.: 

, HayKa, 1982 :. 

7. J{aBU,Il;OB A.C. KB8HTOB8H M8X8HHK~- M.: HayKa, 1973. 

8. Eyim9B H.C_., HarHOapoB B.P., CoJioBapoB H.K • .:.' l{OltJia,wl AH BCCP, 

19?7, ·21; 13. 

9. EoroJIIOOOB'H.H. - 31IAH, 19?8, 9, 501. ', 

ID. EoroJIIOOOB H.H., EoroJIIOOOB H.H. (MJI.). - . 31IAH, 1980, IT, 245. 

II. J{aBU~OR A. C. 'r8opHH TB8p~oro T8JI8: M.: Hayim, 19?6. 

12. BJia)OIMHpoB B.C. YpaBHBHHH M8T8M8TH'i8CKO:lt (f)H3HKH. M.: HayKa, 

1973. 

13. EoroJIIOOOB H.H. (MJI.), JI.ary!JlHH CAJ. eoooui. owrn Pl7-88 436, 

J{yOHa, 1988. 

I4 .. flogolubov N.N. ,Tr., Shumovsky A.S., Kudryavtsev I.K., 
I 

Lyagushin S.F. - Physica A, 1988, 151, 293., 

15. EoroJilOOOB H.H. (MJI), Ca,n;OBHHKOB B.H.; lllyMOBCKH:0:- A.G. 
I 

M8T8M8TH'i8CKH8 MBTO,wl CT8THCTH'i8CKO:lt M8X8HHKH MO,IJ;BJibHHX CHCTBM. 

M.: HayKa, 1989. 

16. 3a:0:MaH J{)K. TipHJII.tHilli 'l'BOpHH TBBp.n;oro T8JJ8. M.: MHp, 19?4. 

PyKOID1Cb nocTymwa B 113,IJ;aTeJibCKIDI OT,Il;BJI 

3 anpeJIH 1992 ro~a. 

IO 

; 
I 

l/ 

•i 

KyJJ.pHB~eB, H.K., JfarynittH C.cf>., 
lllyMOBCKI-ll A.C. 
CBepXH3JIYtraTeJibHaH reuepa~HH B KPHCTaJine 
C rrapa_MaPHHTHblMH rrpm-1ecHMH 

Pl7-92-150 

,OJIH MO)].eJIH KPHCTaJIJia C rrapaMarHH_THbIMH rrpHMecHbIMH 
~eHTpaMH co CIIHHOM s;,, I B rrptt6m{)l(eHHH Bopua -. MapKoBa 
IIOJiytreHa ttepapxtttrecKaH CHCT_eMa ypaBHemm )].JIH cpe)].HHX OT 
orrepaTOPOB_ CIIHHOBOH IIO)].CHCTeMbl. Ilptt pacm;errneHHH TpofJ
Hb!X KoppenHTopoB,rronyt:reHa cttcTeMa )].JIH <sz>, <(S 2 ) 2 >if ' + ' . . • 
<S S"">, aHaJIOrHtrHaH COOTBeTCTBYJOlll;HM CHCTeMaM B TeOpHH 
CBepXH3JiytreHHH. YKa3aHo Ha B03MO~HOCTh cym;eCTBOBaHHH . , ' 
CTpyKTypuoro qia3oBoro rrepexo)].a, HHJJ.Y~HPOB?HHoro aKyc-
TtttrecKHM CBepXH3JIYtreHtteM. 

Pa6oTa BblIIOJIHeHa B J1a6opaTopHH Teope'l'.utrecKOH qJH3H
KH mum. 

Ilpenp1111T Om.e;:mHt:HHOrO H.HCTHT)'Ta 11:iepHblX HCc.,e;ioaaHHll. lly611a 1992 

IlepeBO)]. aB'I'OPOB 

Kudryavtsev I. K. , Lyagushin S. F. , PI 7-92- I 50 
.Shumovsky A.S. 
Generation of- ·superradiation in a Crystal , 
with Paramagnetic Impurity · 

, ' 

The hierarchial system of equations for the nverages 
of the spin subsystem operators is obtained in the 
Born - Mark;v approximation for the mode-1 ·of crystal 
with paramagnetic impurity centres with spin S=I. After 
decoupling of ternary correlations .t,he system· for <S 2 >, 
<(S'-')2 > and <S+S> is obtained. This· system is analo·
gous to the corresponding system in the theory of su
perradiation. ~he possibility of structural_phase tran
sition, induced by acoustic superradiation; i~ indi-
cated. · · · 

The investigation' has been pe-rformed at the Labora
tory of Theoretical P'i-1ysics; jINR. 
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