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" B nOCJIeAHee BpeMH ôorrsuroe BHHMamie YAeJIHeT~fI 3KCnepHMeHTaJIbHOMY

(ir \, .I',	 , I 

I H3ytIeHHlO AHHaMHtIeCKOrO nOBeAeHHH COJIl1TOHOB B Hli3KOpa3MepHbIX CHCTeI"	 'i I_t tlt:h . 
;;

~ It	 

1
MaX. B peansasrx COeAl1HeHHHX COJIHTOHbI CBH3aHbI c TepMOCTaTOM H nOA

Irl~f~J,ft	 f.!I~ ~~: " .~\I '~ .' I'
 
,:r. " 

~. 
I'
 aepzcensr pa3JIHtIHbIM B03MYI.I.J;eHHHM. l103TOMY HCCJIeAOBaHHe perraxca

UHOHHbIX npoueccoa, xoropsre onpezienmor ,ll,l1CCHnaUHlO 3HeprHH arrer-iea,/ 
..,~ TapHbIX B036Y)l():(eHHH, MO)l(eT zrars BroKHYlO HHcPopMaUHlO o nxrrane COJIHTO~t 

• I4J,,~ 

HOB B 3 KCnepl1MeHTaJIbHO aaôrnonaerasre BeJIHtIHHbI. 
~rIIl r 

1'\
~" 06bItIHO 3cPcPeKTbI ,ll,HCCl1naUHH ytIHTbIBalOT cPeHOMeHOJIOrHtIeCKH, BBOAH 

~ ..~ 

} .	 ~." t~ ~ 
B ,ll,HHaMHtIeCKHe ypaBHeHHH K03cPcPHUlieHTbI aaryxaaaa /1/. CHCTeMaTHtIeC"I' 

~"" f~ .lI 
~ I 

1 ~ LI xoe paCCMOTpeHl1e peJIffKCaUHOHHhIX H KHHeTl1tIeCKHX CBOHCTB COJIHTOHOB" "1 J ,J l _' ,,é 
r""l' 6bIJIO npennozceao B paõore /2/ na OCHOBe nOCTpoeHHH KHHeTHtIeCKOrO 

f. l~".: 
,.:1 !J;

I	 "'~ 
tfJ ~ ypaanenaa AJIR: cPYHKUI1H pacrrpenerreaaa COJIHTOHOB, B3aHMO,ll,eHCTBYlOI.I.J;HX

~4J~ I>\:' t;	 "~rl'l:t 
fi, c JIliHeHHbIMH B036Y)l():(eHHHMH, 06pa3YlOIIJ;HMH TepMOCTaT. KHHeTHtIeCKOe 

" V', ypasneaae 6bIJIO nOCTpoeHO na OCHOBe r-rerona H.H.EorOJI1060Ba ormcaaaallt 'f~ 
Il':..../' ~ -&ri. 

*.,: ,< :t AHHaMl1.tleCKOH CHCTeMbI, B3al1MO,ll,eHCTBYlOI.I.J;eH c TepMOCTaTOM /3/ 
1.';1" ., ~ J )lpyrl1M cnocoôor-r nOCTpOeHHR: HepaBHoBecHOH TepMO,ll,HHaMHKH COJIH

J'íl	 ir. TOHOB MO)l(eT CJIY)KHTb MeTOA nepaaaonecnoro CTaTHCTHtIeCKorO oneparopa 
r 1;. .Jl

(HCO), pa3BHTbIH )l.H.3y6apeBbIM /4/ . C nOMOI.I.J;blO aroro YHHBepCaJIbHOrO.J	 .- 
H aecsr-ta KOMnaKTHoro r-rerona 6hIJI peuiea lllHpOKHH xpyr aanas HepaBHO

BeCHOH TepMOAHHaMHkH /5/.
~·1~iI . 

11' .1', HaCTOHI.I.J;afl paõora nOCBHI.I.J;eHa npHMeHeHHlO MeToAa HCO ,il,JIH OrmCaHHH 
qJ'" ~1 

peJIaKCaUHoHHbIX npoueccoa B CHCTeMax c COJlHTOHaMH. MbI paccraorpar-r 

peJIaKCaUl1lO COJIHTOHa B OAHOOCHOM cPeppoMarHeTHKe c aHH30TporrHeH 

:I~ 
;;1,,«,1	 THna OCH JIerKOrO HaMarHHtIHBaHHH. B cnexrpe B036y)i(,lI,eHHH TaKHX JIerKO

OCHbIX cPeppOMarHeTHKOB nOMHMO MarHOHOB HMelOTCH orH6alOI.I.J;He Mar

HHTHbIe COJIliTOHbI, ortacsraaevrsre HenHHeHHbIM ypaaueaaer-r Illpenaarepa /6/. 

KOHTaKT c TepMOCTaToM B MarHeTHKax 06bltIHO oCYI.I.J;eCTBJIHeTCH xepea 

pernerrcy 6JIarOAapH vraraaroynpyr-coay B3aHMOAeHCTBHlO. Ilpa HaJIHtIHH 

rrOCJIeAHerO B JIerKOOCHOM rpeppovrarnernrce TaIOKe CYI.I.J;eCTBYlOT COJIHTOH

HbIe B036y~eHHH, B 06pa30BaHHH KOTOpbIX yqaCTBYlOT ae TOJIbKO MarHOHbI, 

HO H cPOHOHbI /7.8/ . BCJIeACTBHe aroro cnenyer O)KHAaTb, tITO TaKoH MarHHí' 

1 royrrpyraá COJIHTOH ae 6YAeT TepMaJlH30BaTbCH H n03TOMY AJIH OrmCaHIDI 

[ ~, YCTaHOBJIeHHH TepMOAHHaMHt-ieCKOrO paBHOBeCHH B CHCTeMe He06xOAHMO 

ynecrs HaJlHtIHe npasreceã, rcoropsre ncerna HMelOTCR: B peansasrx coezraae
~ 

HHHX. B AaHHOH paõore paCCMOTpeHO BJIHHHHe MarHHTHOH rrpar-reca na 

perraxcamno COJIHTOHa.~••.......
 
8').tllbíi~1jtih.ifi y.nCTH'ryT \ 
la~'~WI Htc.~~lonaN~~ 1 

©tO~e.nHHetJkbIÜ HHCTHTyr anepasrx IiCCnenODfUl'Hlt ny6HIl, 1980. 1.2.~.?J'(! !,CTEH/~ 



B paan, 1 aaeneaa MO~eJIb H He06xo~HMhIe 0603HaQeHMH. B pasn. 2 npa
aenena cxevia OnHCaHIDI peJIaKCanHOHHhIx nponeccoa B MeTo~e HCO 11 no

rryseasr KHHeTHQeCKHe K03cl>cl>H~HeHThI nOTOKoB 3HeprHM B MO,D.eJIH. B pasn.S 
B npl16JIH)I(eHI1H xorepenrnsrx COCTOHHHH nOJIyqeHO nstpaxceaae ,D.nH BpeMeHI1 

peJIaKCa~I1H COJIHTOHa H 06CY)l(~aeTCR ero 3aBHClfMOCTh OT rrapasrerpoa 
MO~eJIH 11 aneuraero MarHHTHoro nona, 

1. MO,UEJIb 

PaCCMOTpl1M rpepposrar-aarnyio ueno-ncy c O~HOOCHOH 06MeHHOH aHI1

30TponHeH H MarHHTHOH npasrecsro, r.e. neno-ncy, B KOTOpOH 0~I1H'113 r-rar
HHTHhIX aTOMOB co CllHHOM S 3aMeHeH MarHHTHhIM aTOMOM npyroro copra 
co CIlliHOM a. MO~eJIbHhIH raMHnhTOHHaH aanaurexr B nane: 

z 1 - + - +
H == - f1. h L' 8 - - ~' J(u - u ~ ) r8 8 ô + S ç:. 8 ] 

B n n 4 na o n + o n n + n + u n 

1 " z )8 zS z haz _ L V o " 8 z "' --2 L J (un-u n+ ô n n+o-/lB n (1)
ô z no n 0+ unô o 

2 
+ -. - + (Pn K ( 2 1

-V~ [ a , 8 n +ô] + L - + - U n " n _+ô+an 8 n u n - 1 )
Ô o "n o o n 2m 2 

Ilepasre IIIecrs crraraer-n-ix B (1) Onl1ChIBalOT cnl1HOB YIO CI1CTeMY; urrpnx 
y 3HaKa CYMMhI osnasaer, qTO 113 CYMMl1pOBaHHR I1CKJIloqeH Y3eJI n = no' 
3aHRThIH rrpnr-iecsro, B3aHMo~eHCTBl1e KOTOpOH c oxpyacaroune-rn aTOMaMI1 

onacsraaerca nRThIM 11 urecrr.rr-r CJIaraéMhlMI1. B (1) h - aneumee MarHI1T

noe norte; 8 ±, 8 z 11 a ±, a Z - KOMnOHeHThI oneparopoa cnnaa ô,TOMa na 
n n. n no z 

Y3JIaX n H no; J(U o-U + ô) ,J (u , - U n+o) 11 V, Vz - KOHCTaHThI n n 
06MeHHoro B3a11MO~ei1cTBI1R 6m1)1(aHllll1X Cnl1HOB (ô:::: ±1). 3aBI1CH1ll,l1e 

OT aTOMHhIX cvreuienaü U 06MeHHhIe mrrerpansr J, J z npe~CTaBHM B npn
n 

6JII1)1(eHHOM BI1~e: 

J(U - u + Ô ) J o + J 1 . (u n - U n + 8 ),n n 

JZ(u - U ô) "" JZ + J Z • (U - U ç:.),
n n+ o 1 n n+u 

rde J 1 = aJ /à(u n - U n + O ) ; J~ = aJ z/a (u n - Un + O ) - KoHCTaHTbI 

vrarmrroyrrpyr-oro B3Q.I1Mo~eHCTBHH, 6JIarO~apR }(OTOPOMY oCymeCTBJIReTCH 

npRMOH KOHTaKT Cnl1HOBOH CI1CTeMhI c TepMOCTaToM. 

nOCJIe~Hee criaraer-roe B (1) Onl1ChIBaeT KOJIe6aHI1R aTOMOB B rapMOHH

qeCKOM npl16JII1)1(eHI1I1; m - vracca 'aTOMa, P n - I1MrrYJlbC, conpaxcenasrü 
cr-reuieaaro U ,K - nOCTORHHaR ynpyrocrn. 

B ~anbHe~llleM MhI 6y~eM I1CnOJIb30BaTb raMHJIbTOHHan (1) B 603eBCI<OM 

npe~çTaBJIeHI1H c IJOMOmblO npe~CTaBJleHHR I'orn.urreâna - npl1MaKOBU 

2 

MR cnl1HOBhIX oneparopos B BH~e: 

1 +s' =' /28 (1 - _1_ B+ B ) B' + = .12(1 (l - -a a n -> a n ' n v o n n' O'n4S o v 4a no o o 

- + 1 +8 - = v'!s-B+(1 1 B+B ); ao y2aa (1 - -ao a ),n o - n o o n48 no 4a o o 

z +
 
n n n a no
 

S z = S _ B+ B 
(J - ao a n 

o o 

11 KaHOHI1QeCKOrO npe~CTaBJIeHI1R: 

1 h ~ -I- tn q i mho l"i + in q 
li = -----I (--) (b +b ) e ; P = -~(.--) (b -b)e 

n y N q 2meu q -q n yN q 2 -q q 

K qf . 
r~e úJ q = 2 J -m(l-cos T)' f - nOCTORHHaR peurerrca. 

B 603eBcKoM npe~CTaBJIeHHI1 raMI1JIbTOHHaH (1) 3anl1111eM B BH~e 

H = H + H si + H f (2)s + H sf 

raMHJIbTOHl1aH Hs Onl1ChIBaeT cnHHOBYIO Cl1cTeMY 

H =E +~I'B+B ~J S~'B+(B +B ) 
s o n n o n n +1 n - 1 

n 

z , + + J o , (( + 2 + (+ 2]- J ~ B B _ + """4 ~ (B ) + (B _ + B _ B B _o n n 1 B n- 1 B n n n 1 ) u 1 ) n n 1 + 
n fi 

+ + 2 2 
+BnBn_l(Bn_l+Bn)l, (3) 

rne E o =-Jo S2 N -f1.BhSN, ~=J.LBh +2SJ~. 
raMHJIbTOHHaH Hsf 'onacsraaer r-tarmrroyrrpyr-oe B3aI1MO~eHCTBHe 

B npocreãurer-r, He06xo~I1MOM ~JIH ormcaaaa cnaa-peuierovnoü peJIaKCa~1111 
BH,Ue: 

qn + + + Z +
 
H 0= l e 

í 

(b +b )[J )(B lB +B B 1)+J (ú»B B],

se. q -q 1SF(lí)q n + n n n + 1SFz q n n 

h 11 . o . n y!rzie F(eu )==[__]i'!(l_e1qe.); F (eu ) = (--] - 2i sin qe. (4) 
q 2meu N z q 2meu N 

q q 

raMHJIbTOHl1aH H s l Onl1ChIBaeT B3aI1MO)l;eHCTBHe rtpar-recn c orcpyxcaro
~l1MH aTOMaMI1: 

3 



-I-
H i == E . +~. a a + Vz a(B~ + 1Bn + 1+ B~ -1 B n -1) s 1 1 n O n O o o o o 

(5)
- + + 

- 2Vv'05[a+ _l)+(B I1 +l+ Bn -l)a n o ] " n (B n+ 1+Bno o o o o 

rne E i == -2SaVz -j.LBha, ~ i =j.LBh +2SVz • 

raMl1JIbTOHl1aH Hé I1MeeT CTaH.u.apTHbIH B11J.I.: 

+ 1
H e = L 11 (í) (b b + -2 ). (6 )q q q q 

3BOJUOUl1IO CI1CTeMbl 6y.u.eM onacsraars B KBa3liKnaCCWIeCICOM npaôrm

)f(eHI1I1 c rrOMOllU>IO rrpencraanenaa xorepearmax COCTOHI·mH /6.9. 101 . 

3aBI1CH1I.UiH OT BpeMeHI1 BeKTOp COCTOHHI1I1: 1\11> rro,u,CI1CTeMbI c r'ar-rnns

TOHl1aHOM (3) rrpencranar-r B Bl1.LI:e npar-toro rrp0113Be.u.eH I1H 1'1'> == Il I{3 n > 
n 

TaK, qT06bI 3aBI1CRI.IJ.I1e OT BpeMeHI1 xor-mnexcnsre ql1CJla f3 n 6bIJII1 c06

CTBeHHbIMI1 3HaqeHI1RMI1 orreparopos YHl1qTOJKeHI1R I3 n: Bn \ \~J> == f3n I 'li> . 
<I>YHKUI10I-IaJl F({3, (3*) =,<\111 f-i I'i'> RBJlHeTCR raMl1JlbTOHOBOH <PYHKUI1s 
eH B npocrpancrae xorepearnsrx COCTORlmH 11 orrpenenaer ypaaaenae .u.BI1

)f(eHI1R ,lJ;JIR aMIIJII1Ty,u,bI f3 n ' xoropoe B nenpepsraaor-r npenene HMeeT Bl1,ll, 

ypaBHeHI1H III penaarepa c Ky611QeCKOH HeJlI1HeHHOCTbIO /6/ . O,u,HOCOnI1TOHHOe 

peurenae aroro ypaBHeHI1R I1MeeT BI1J:(: 

_l~ . x -x - vt 
(3(x. t) == (2ô 8 ) exp[ ikx - (í) s t - ç6] sech [, o ] , _(7) 

eô s 

r,u,e k = ov , f - rrOCTORHHaR peurerrcn, ç6 - HaQaJIbHaH epa3a, x o' Ôs = 
-2SJf 2 

28J o o 
=. - norrozceaae uenrpa, mapana 11 CH:OpOCTh COJII1TOna COOTBeT

JZ_J 
o o 

CTBeHHO, E 8 == heu - ero aneprna:s 

z 2
h2 v 2 (J -J ) 

(8)
E 8 == ~ A + 4SJ f2 - ~-f- ; ~ A == f.L B h +'28 (J: - J o ) • 

o o 

" ,llJIH rapMOHI1QeCKH:X cPOHOHOB aMIlJII1Ty.u.a rcorepearasrx cocroanaã, 

COOTBeTCTBYIOIUWI oneparopy YHI1QTQ)I<:eHI1H epOHOHOB b (t) , onpenenaerca
q 

asrpazceaaera 

(9)v (t) ==~V exp(-iwqt).
q q 

AHanorl1QHO .u.JIH npar-reca aMIÍJII1Ty,u,a xor-epenrnsrx COCTOHHI1H, COOTBeT

CTBYIOIUaH oneparopy YHI1QTOJKeHHH a n (t), onpenenaerca nsrpaacenaer-i
o 

4 

a (t) == a i exp(-i ~. t/h) . (10)no 1 

rrre 

À"fBô sa i == exp 1i [ q (x i - x ) + arctg ( ----)] }o 

2v ~ ( Àrr 1Bil-;;2 • 
2v ) 

4ViaS- 1 -1 x i - x o - vt
 
B --.--ch [----],
 

11 v'2ô ' eô
 ss 

\ v 1 À 1 12 1.1\ - tmcrreHHhUf MHO:>KI1Terrb 2 S. S : ! a i ! 

2. CrU1H-PEUIET04HAH PEJIAKCAUVlH 

LlrrR I-I3y tleHI1R npoueccon penaxcauaa B ner KOOCHOM (peppOMarHeTI1KC 

(2) aocnonsayer-rcn MeTO,lJ,OM fICO '4 J. Ilpennonaran vrarmrroynpyroe 

B3aHMo.u.eHCTBl1e li B3aI1Mo.u.eHCTBl1e C npHMeCHMI1 CJla6hIMI1, pa3.neJH1M (2) 
na nae cnaõo B3aHMo,u,eH:CTBYIOll~l1e noncacresn.r: H 1 = H s + H se 11 H 2 = 

= H e + H si . Ilpn 3TOM 'Mbl nonaraevr, 4:T0 npar-recs HaXO.1J,I1TCH B paBHOneC1111 

c peuier rcoá. nOCKOJlbKY nornrsrã raMHJlbTOHl1aI-1 RBllHeTCH I1HTerpaJIoIVi .nBl1

:>KeHHH, TO r:rPH pa36HeHl1l1 ira nO):(CHCTeMbI ôeapaanauno, xyzia OTHeCTI1 Ma.TIYIO 

aaeprtnc B3aI1MO.1J,eHCTBI1R. Ecrra CrmHOBaFl CI1CTeMa HaXO.u.I1TCFI B B036Y)K,neH

BOM COCTOFlHI1I1, TO Ka)f(,u,aH 113 rrO,u,CI1CTeM I1MeeT CBOIO TeMnepaTYPY: H 1-

crrl1HOBYIO T s == 1/ fjs KB , H 2 - TeMnepYTYPY peurerrca, KOTOPYIO 6y,u,eM 

nonarars paaaoü rer-rneparype r epr-rocrara T == l/.BK B • 

Cnenya 0611~eMY r-ierony '4/, nOCTpOI1M CTaTI1CTl1tIeCKl1H oneparop 

1p Q exp (-M + ôM) _ 

(11) 
o
 

- ~ exp 1- ({3s H 1 + t3 H2 ) + r (f3 s - {3 HI 1 (t) dt I .
 , 

Penarccanaonnsre ypaBHeHI1R rrOJIYQaIOTCR B peayrn.rare ycpenaeana c nOMO

un-to (11) oneparopa rrOTOKa 3HeprI111 Me)K,u,y no.nCI1CTeMaMI1: 

H
1 (12)

1=ih[H1,H]. 

Oneparop H1 conepxorr MaJIbIH napar-terp, rr03ToMY 3KcrroHeHTY B (11) 
MO)f(HO pa3JIO)f(HTb no ôM, TaK QTO rrOCJIe ycpenaeaaa no pacnpenerreamo (11) 

5 



nOJIYlIaeM peJIaKCarUiOHHOe ypaaneaae 

o (t 1 MÀ· -MÀ
<H 1> = (f3 s -	 f3)L :=:: ({3s - (3) f dt e r dÀ<e H1e H1(t», (13) 

-00 o 
(~ o 

rne <... > osaaxaer ycpennenae no KBa3MpaBHOBecHOMY pacnpeneneaaro 

'P = ~ e -M, L - KMHeTMlIeCKMH K03<p<pMUMeHT, xoropsrü onpeztenaer BpeMH 

perraxcauan: 

-1 2 
r = L < H 1	 >. (14) 

TaKMM 06pa30M, .n;JIH nOJIYlIeHMH BpeMeHM peJIaKCaUM:H HY)f(HO BhlllMC

JIMTb KMHeTMlIeC~MH K03cP<pMUMeHT (13). Paccr-to'rpnxr nOTOK 3HeprMM (12). 
B JIMHeflHOM npM6JIM)I(eHMM no B3a11Mo,lJ;eHcTBillO Me)K,IJ;Y nO;lJ,CM<;TeMaMM MMeeM 

. . f . i 1
 
H 1=H 1 +H 1 = "'"i1l{[H se,H f ] +[H ,H ] } (15 )
s Si 

M COOTBeTCTBeHHO 

L = L fi + L fi + L ie + L ii 

BhlllMCJIMM' nOCJIe,lJ;OBaTeJIbHO cnaraevn.re B nOCJIe,lJ;HeM asrpaxceaaa. . 
COrJIaCHO (13) 

o 
(t 1 MÀ . P -MÀ· P
 

L fi = r e dt r d À <e H 1 e H 1 (t) >. (16)
 
-00 o 
(~O 

B cooTBeTcTBMM c (2) ~ (6) asrõeper-r oneparop M B aane 

M ={3sH 1 + /3H 2 "" .y ~ B:B -t ~ Y b+ bq +Y i a: ao (17)
so' o qqq o o 

rrte naenensr 0603HaQeHl1H 

Ys =(3s ti, Y = ~t w; )1 . ~ f3 ti . 
~ q 1 1 

BhlllMCJIHH H1 c nOJYlO~bIO (2) - (6), (15), YQl1ThlBaH COOTHorneHl1H 

llÀ + -MÀ ':"ÀYq -t B 
e 1:'1' b 9 B f B rne . = e b q B r rn' 

MA b+ B+ B -MÀ - ÀYq b + B + B 
e _q E me - e -q P rn' 

npOBO,lJ;~ B (16) aarerpaponaane 110 À M l1CnOJIb3YH nepeCTaHOBKl1 rnna 

y + +·f ·E + + 
e q .<b _qB o· B rn H 1 (t) > = <H 1 (t) b _q B o B fi > , 

-Y -+-. e . e + 
e q<bqBnBrnH1 (t) = <H1 (t)bq'BnB m>, 

6 

nOJIYlIaeM 

Ler = 2 2, ~ei(nq+mq')f dte(t [W(q)W(q') <<Â IÂ1rn(t)iq,(t»> +10<;6q
qq" nm lYq -00 

(~o 

+ W(q) W (q') «Â1n ;q IÂ 2m (t) ~ q" (t) » + z 
(18) 

+ W (q)W(q')	 .«Â2n <;6qI Â 1m(t) ~q-' (t j :» +z 

+ ». (q) «. (q') « Â2 0 ~q IÂ2m ( t) ~q' (t»>], 

rne W(q) = úJ F(w )J1 S; Wz (q) = úJ q Fz «(U ) J ~ S.q q	 q 

B (18) naezteasr 0603HalleHl1H ,lJ;JIH oneparopoa 

" + '" . +
 
cP q = bq + b_q; ljJ q = b q - b _q , (19)
 

" + + '" + 
A 1n = B o +1 B n + B o B n + l' A 2n :=:: B n B o	 (20) 

11 ,lJ;JlH sanaansraarouieã KOMMYTaTopHoH <PYHKutm I'paaa 

1 
«A (O) IB(t»> :=:: TO (-t) <[A(O), B(t)] >. 

npOBO,lJ;H nanee BhlllMCJIeHMH auaJIOrMlIHhIM 06pa30M, nOJIYlIaeM L fi 
= = 011L if
 

ib Ic 11 2
 
o s t + I +Lu = - ~ r dt e «Bn + À+D a n I a n (t) ~ o + 11 +v(t»> -

Ys - Y i À8	 o o o o 
Ilv (-+ O 

itic1c 2 o 
n + +- --- L r dte «B o +À+ 8 a n la n (t) B n +Il(t»>

y. - y.	 -00 o o o oÀOIl5 .L ( ...0
 

oh * o
1 .C 1c!... dte t't2 r «B 
+ 

+Àa ! a
+ 

(t) B n + 11 + v (t»> 
-00	 no no noYs - Yi ÀtJ.v 
f~O	 (21) 

ih \c212 o 
(t + +2 r dt e «B +À a o 1 a o (t) B n + (t»>

Ys - Y i Àp.	 -00 0 0 o o o 11
 
(.-. o
 
Ô (t + +12 2, 

- ih I C3 I NJ,ôv J dte «Bn +ÀBn +À+ól B -t'1l+ v(t) B o +11 (t»> + 3. C.,n 
-00	 o o o o 
e .... o 

7 



OJ:e 

r, VSydS (/lBh + 2SJ~) VV·uS JVZaS 
" " 

.<A i n A j fi (t) > = 
-2y s 

l"), i n A j fi (t) e (24) 

.. c1 = 

ih 
, c2 == - ---------,in Cs == in r,IJ,e 

-
vITaK, ,IJ,JIR BblqHCJIeHHH KHHe1'HqeCKHX K03cPcimUHeH1'oB (18), (21) A 1n (t) = 13;+1 (t) I3n (t) + f31~ (t) 13 n + l(t), A 2n (t) == {3 ~ (t) (3n (t) . (25) 

He06x.0,IJ,HMO 3Ha1'b BXO,IJ,HJ.WIe B HHX cPYHKIJ;HH I'pana. 
TIOJIyqeHHble nsrpaacenaa n03BOJIHro1' onacars cnaa-peurerovnyto penare B nenpepsmnor-r npenene, npeaeõperaa mrcnepcaeá, norryvaer-i 

CaI.J;Hro B CHC1'eMe (2). CnHHoBaH nO,IJ,CHC1'eMa (3) xaparcrepasyerca ,IJ,BYMH 

1'HnaMH aner-rearapat.rx B036YiK,IJ,eHHH - MarHOHaMH H cnHHOBblMH KOMnJIeK 1 -
A ln (t) == 

-
2A 2n (t) == 

2
2113(x, t) I . • 

(25a) 

car-ta, rcoropsre npe,lJ.C1'aBJIHI01' c060H CBH3aHHble COC1'OHHHH MarHOHOB. 

TIpH n» 1 cnanoasrã KOMnJIeKC HBJIHe1'CH MarHH1'HblM GOJIH1'OHOM. na
fl 

I, TIO,IJ;CTaBJIHH (23), (24), (25a) B (18), nonynaer-r KHHe1'Hl1ecI<'HH K03$

nee Mbl HCnOJIb3yeM pa3BH1'blH B 31'OM pa3,IJ,eJIe armapar ,IJ,JIH H3yqeHHH pe cPHI.J;I1eH1' B BH,lJ.e . 

JIaKCaI.J;HH MarHH1'Horo COJIH1'OHa B CHC1'eMe (2). 
~ 

• L eE =: 

-2Ys 
e 

~ 
"-' 

12W( q) + Wz (q) 1 

y 
0 

f t r dt e 
iwqt

(e ! 2ín q sin cu q t) x 
3. PEflAKCAUI1H COJII1TOHA q q 

(26) 

COrJIaCHO (14) ,IJ,JIH BbI4:ICJIeHHH BpeMeHH pE!JIaKCaI.J;HH COJIH1'OHa He06

XO,IJ,HMO 3Ha1'h KHHe1'HqeCKHe K03cPcPHI.J;HeH1'bl (18), (21). Paccr-rorpar-r 
caaxana L fi (18). TIpH BblqHCJIeHHH aper-reaastx KOppenHI.J;HOHHbIX cPYHI<I.J;Hi:f 

x 
1 

-
e2 

+00 r dx 
-00 

+00 2 r dy II3(x, t) \ 
-O<.) 

2 
1(3(y, O) I 

B npe,IJ,C1'aBJleHHH rcorepearnsrx COC1'OHllliH HY:lKHO yqH1'hrBa1'b ynopanouemre 
oneparopon no BpeIVIeHH 112,131, rcoropoe )l;JlH ,IJ;BYXBpeMeHHhIX cPYHI< rne f3(x, t) onpe,IJ,eJIHe1'CH Bhlpa)l(eHI1eM (7) . 

1 
== -.- 8(-t) <A(O) B(t) > hih co 

« A(O) I I3(t) » 
. coh 

I.J;HH I'pnaa BbInOJIHHe1'CH aB1'OMa1'HqeCKH H3-3a 

31'OMY 

HaJIHqHH 

(22) 

() -cPYHKI.J;HH. TIo

L ef =: 

-2y 
e S L 

q 

12 eô )2 
\2W (q) + WZ (q) I (nq s _ [ (l + nq) a(qv _ cu q,) 
----rrqeOs 

2 sh 2 ( )
Yq 2 

_ 
(27) 

rne <.•. > c oh oanasaer TepMO,IJ,HHaMHqeCI{Oe cpenaee co C1'a1'HC1'HqeCKHM - n q ô(qv + cu q )] • 

oneparopor-r p = Q -1 e -M B npe.rr.C1'aBJIeHHH xor-epeàrnsix COC1'OHHHH. 

}l.rrH orteparopa BH)J,a (17) KOppeJIH1'Opbl B (18) pacnanarorca: 

<ÂinJ;qÂjtn~q~ (t»coh =<~q$q~(t»COh <ÂinÂ j rn (t»coh ' 

113 (27) crrenyer, q1'O KHHe1'HqeCKHH K03cPcPHUHeH1' Ler O1'JIHqeH 01' HYJIH 

• 1'OJIbKO npa CKOpOC1'HX COJIH1'OHa v == ± cu q /q. B npli6JIHiKeHHH ynpyroá 
Cpe,IJ,hI m,:IeeM cu q :=: c oq, r'ne c o  CKOpOC1'b 3BYKa. 31'0 03HaQae1', xro 
CKOpOC1'h ,IJ,BH)J(eHHH MarHHTHOrO COJIH1'OHa B ynpyr'oü cpene orparrauena 

rne i,j =1,2. CKOpOC1'bro 3BYKa. 

BblqHCJIHH Cpe,IJ;HHe )J,JUI cP0HOHHbIX orreparopors, CJIe,p,YH /141, norrynaer-r PaCCMOTpl1M KliHe1'HqeCKHH K03cPcPi-iI.J;HeH1' L ii (21). I1cnoJIh3YH (22) 

H )J:eHC1'BYH KaK H B npensmymexi crryuae, nonynaer-r B aenpepsrsnor-r npene

Üi)q~t JIe li 6e3 yxera ,IJ,HCnepCHH 

:>= - Ô '" (e
q,-q 

110,. -1 
fi , == [ - 1 + exp ( -q-)1 

q () 

<~q~ q~(t) >coh 

COM q -: 
KOppeJIHI.J;HOHHble cPYHKI.J;HH 

,IJ;e (CM. npHJIO)l(eHHe) : 

(23) 

- cpennee qHCJIO qJOHOHOB c KBa3HHMnYJIb

+ 2in ,. sín cu ~ t) ,
q q 

)J,JlH CIlliHOBhIX oneparopoa nonyxaer-r B BH

l' 

I 

r 
I

J,
j 

1 
I 

o r dte€t 8(-t) [a~ a7(t) ,B*(x 
1,O) 

l3(x 
i 

,t) + 3.c.l

(28) 

4E 4 e -(ys + Y i) 

t 2 (y. _.y )
1 S 

Lfi 

-4( JVz(j~_12e-2Ys rdte ft ()(-t) [ 1,B.(o)!2\f3.(t)\2+ 3 • c.] , 
~~ _~ 1 1 

1 
8 
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rne BBe,neHO 0603HatIeHHe 
11 ,nJIH npOH3BOJIbHhIX CKopOCTeH 

E 2 = Vya8 ( #-lB h - 8 (JO - 2J ~ )] . (29) 

417 E 4 ea \ -(,y s+ Y i ) 
lfCnOJIb3YH (7), (10) 11 otpaHl1tIHBaHCb nepBhIM cnaraer-tsrr-r B (28), nOJIY B 1\ e -1 7Tfo B(E s -~i) 

L (v) chtIaeM (33) 
1'l2(Yi - Ys)v .. 2tlvI
 

dtee't [ (~i -a )t t 
cos . s ]

4E 4 -(Yi +'Ys ) o Kl1HeTHtIeCKHH K03<P<PHIJ,HeHT (33) 'coornercrayer COJIHTOHY c sanaaaoã 
e 

CKOpOCTbIO v I1JIH, aaase, COJIlITOHHOH Mo,ne c BOJIHOBhIM tIHCJIOM k (CM.(28a)LU r r
-~ x i - x o x i - x o - vt 

~ li (7) ). ,1J,JIH BhltIHCJIeHHH BpeMeHI1 peJIaIOCaIJ,mi no rpopxryrre (14) ycpeznmvrti2 
( Yi -Ys)Os ch í ) ch (--~ 

KHHeTl1tIeCKHH K03<P<PI1IJ,l1eHT no B03MOJKHhIM CKOpOCTHM COJII1TOHa, HCnOJIbia s f 88 
3YH pacnpenerreaae MaKCBCJIJIa: 

vi 2m * / nf) s Co 2 () _ 
-m*v /2 S L (v) dv , Harerpapoaaaae B (28a) npoaenewr OT,neJIbHO MH CKOpOCTH COJIHTOHa L f e (34) 

v = o H V 1: o. B CJIYtIae v = o nOJIYtIaeM TOtIHhrn pe3YJIbTaT D(c Vm*/28s) o 
o 

. 2 -z _t2 r;;;;
~47TE 4e -(Yi+YS) fJ...~. -E (O»

1 8 I rne D (z) = -- r e dt; z = c v' ~--- .. " es - cnHHOBaH rer-meparypa, 
L H (v == O) (30) 

I
I 

v-; o o 28 s 

ti (y 1 - Ys ) 8 s cn 2 ( x i - x o ) 1 BBe,neHHaH B naxane 2 pasnena. B pe3YJIbTaTe rtonyxaer-r 

rs, ~ 

f 167TÀ E 8 E 4 e ...{ Y i + Y ) 

B crrysae v f. o nOJIYtIaeM npH6JII-DKeHHOe asrpaxceane npn x i'" x o L L (-1) E [ (l + 2n) 1J], (35 )'1 
s s n 

1
" n=Ot 2 (y 1 - Y s ) D • vi nf)s /2m*
 

217ÀfE4e -(Yi +Y s )
 1 
L,U (v 1= O) ,---,(31) 1rf8sIEs-~ii OOdt -(1+2n)l1t

1l 2 ( Y . - y ) V rne TJ == ; E 1 [ ••• ] = J -. e . 
1 S ch :2 ( x i - x o ) ch ( 7T e(~ 1- E s) a, 2hc o l·t 

f8 s 21'1 v QTo6hI I1CnOJIb30BaTb <POPMYJIY (14), HaM HYJKHO BhltIl1CJIHTb cperunoro 
3Heprl1IO <Hp. 3aMeTI1M, tITO BBl1,lJ,Y MaJIOCTH MarHHToynpyroro B3aHMo,neH

rne À - tIl1CJIeHHhU1 napar-rerp: 1/2 ~ À S l. CTBHH OCHOBHOH BKJIa,n B BeJIHtIl1HY <H I> naer tIHCTO r-rartnrrnaa tIaCTb, 

Teneps ycpenaar-t KI1HeTl1tIeCKHe K03<P<PI1Ul1eHThI (30), (31) no naxans- n03TOMY <H;)"" <H~). I1cnOJIb3yiI (3)" H Bhlt,lI1CJÍHH TepMo,nI1HaMl1tIeCKHe 

Cpe,lJ:HH'C B npe,nCTaBJIeHHH xor'epenrnr.rx COCTOHlmH, norryuaexs- 1 +00 
HhIM nOJIO)f(eHI1HM COJIHTOHa: L ti == -e-- rdx L ii (x d V ). B pe3YJIbTao 

o -00 

; u 

Te"nOJIYtIaeM ,n.JUI HYJIeBOH CKOpOCTH <H 2 ) h "" e -Ys L [(~2 + 2J282) f3* (3 -.2SàJ f3*({3 1 + f3 1) + 
S co n o n n o n n + n 

-( Yi + Ys)4 " 

81TE e 8(E(o) _ ~ ). (32) + 82 J 2 ({3 * {3 + f~ * f3 )] + (36)L (V : O) \ o n:+ 1 n -1, n - 1 n +11i s i
ô(Y -y ' l g ~ I
 

2ys(
 
I i + e- L (~- 28J )2 e: f3 {3*.- {3 " + L t~ e: f3* {3 f3 1 o nnn n o n nn n' 

n 
q 
:. nn 

10 'i
! 

! , 11 
i I 

: I 



r.LJ,e 

c Z Z 3 2
 
l'J o = (J o - Jo ) (4~ - J o -' 88Jo) + "2 J o
 

B (36) B nOCJIe.LJ,HeM CJIaraeMOM orôpoureasr MaJlble .tIJIeHbI, 06YCJIOBJIeHHble 

.LJ,l1crrepcl1e:a. TIepe'W.LJ,H K: aenpepsranoxry npenerry 11 I1CTIOJIb3YH (7), nOJIY

4. OECY)K,I(EHI1E 

KaI< nOKa3bIBaIDT pe3YJIbTaTbI npensrnymero pasnena, B3aI1MO,lJ,eI1CTBl1.e 

vrarnaraor-o COJII1TOHa c cPoHoHaMI1~ onacsnsaer-roe raMHJIbTOHl1aHOM (4), 
ne npI1BO.LJ;I1T K ,lJ,I1CCl1naUI1I1 sneprua COJII1TOHa, eCJII1 CKOpOCTb ero ,lJ,BI1)Ke· 

Hl1H xrensure CKOpOCTI1 3BYKa B nenoxxe. ,I(Pyrl1MI1 CJIOBaMI1, MarHI1Toynpy

roe B3aHMO,lJ,eHCTBHe OrpaHHl!11BaeT CKOpOCTh ,lJ,BI1)KeHI1H YCT0I1tIHBOrO Mar
xaer-r 

h2 2 1 -y
<H 2 > = [(L\ -2J 8)2 + 28J (~-J o)(~ + __)] e S + 

o oS coh 482 J 2 3ô 2 
o e (37) '! 

2 5, o -2·y 
j- [ (L\ - 28J o) r -_] e S I 

3 li s 

IlpOBO.LJ,R: ycpenneaue no CKOpOCTHM aHaJ):orI1lIHO (34), nOJIYtIaeM 

2J -J )-Ys 2 08(8 o
<H 2 

,,> e [(8 .- 2J ( 5) r ----- + s 
38 2 

s 

2
h (~-Jo)As _ c . / 2m~ -1 -m*c 2/20 

oV-- D e () B n t	 (38)+ • 2 .
 
28J o V In * nOs
 

&, o -2ys 
+	 [( L\ - 28J o ) 2 + ---1 e
 

3(") fi
 

I1CtIOJlh3YH. (14), (35)., (38), rrOJIYtIaeM astpaxceaae ztna aper-ieaa pe
rraxcauaa r-rarmrnroro COJIHTOHa, B3a11MO.r:r.eHcTBYIOr.uerb c MarHHTHOI1 rtpn
MeCblCi. OCTaB:llHH I'JIaBHble t..IJIeHhI, nonyvaer-r npH6JII1)KeHHOe nsrpaacenae 
.LJ,JIR: xavecracnnoro aHaJIYl3a: 

/;0
t.2 ' sy 2-y
fi (y, - y ) D \ -	 e I (6. _ 2SJ ) [1 + e 9 ] 

1 9 2m* o 
r -----------------------~--_._------ , (39) 

4a SV 2 [ 8 (J o - 2J ~) - u Bh12 
17 eô s a 

n 
rue a = L (-1) E 1 [( 1+2n) 7JJ- tIHCJIeHHbI11 MHO)KI1TeJIb. 

n=O, 
Bsrpaacenae (39) I1JII1 B oõurexr BI1.LJ,e Bhlp'IDKeHl1H (14), (35), (38) no

Ka3bIBaIOT 3aBHCI1MOCTb BpeMeHI1 peJlaKCa~1111 MarHl1THOrO COJlI1TOHa OT 

napar-rerpon MO.LJ,eJIH, rerarreparypsr aaeunrer-o MarHHTHoro nOJIH. 

HI1HWrO COJII1TOHa CKOpOCTbIO 3BYKa. 31'01' pe3YJlbTaT'COrJIacyeT'CH c npHMbIM' 

ytIeTOM MarHI1Toyrrpyroro B3aI1MO,lJ,eHCTBHH B ypaBHeHI1HX ,lJ,BI1)KeHI1H, B pe

3YJIbTaTe xero nOHBJIHeTCH MarHHToynpynri1 COJII1TOH, CKOpOCTh KOTOpO~O 

orpanaseaa CI<:OpOCThIO 3BYKa 17 /. 
ECJII1 CI<:OpOCTb ,lJ,BI1)KeHI1H COJII1TOHa r-reasrue CI<:OpOCTl1. 3BYKa, TO ero 

TepMaJ1113a~I1H B penierrce MO)KeT npOI1CXOnl1Tb aa cuer B3aHMO,lJ,eI1:cTBHH 

c npar-iecsio. BpeMH peJIaKCaU1111 B 3TOM cnyxae onpenerraerca npI16JII1)KeH-. 

HhIM asrpaxceaaer-r (39). 
113 aror'o asrpaacenaa CJIe,lJ,yeT,HanpHMep,tITO nern.uana r/h2 npa YBeJIH

tIeHI1I1 MarHI1THOrO nOJIH h caaxana pe3I<:0 yr-reasnraerca no HeI<:OTOpOro 

3HaQeHI1H, a 3aTeM nanaaaer aoapacrars, l' .e. nOKa3bIBaeT 3aMeTHhIl1 MI1HI1

MYM. Taxoro rnna noaeneaae BeJIHtII1HbI naõrnonanoci, ,n;JIH BpeMeHH anep
HO:H crnnr-peuierovaoú peJIaKCaIJ,J111 B KBa311o)],HoMepHoM COe,lJ,HHeHI1I1 TMMC 

c npl1MeCHMI1 Me,lJ,11 11 I<:a..LJ,MHH/15/. 3Ta CI1CTeMa Ol1l1CbIBaeTCH CIDIYC-YPas

HeHI1HMI1 Fopnona 11 I1MeeT COJII1TOHbI rnna KI1HI<:U. HaM ne 113BeCTHbI,3Kcne

pl1MBHTbI c Orl16alOI.UflM11 COJII1TOHaMI1 ,B ManU1THbIX CI1CTeMaX, HO, nO-BI1,lJ,I1

MOMY, 31'01' pe3YJIbTaT ne 3aBI1CI1T 01' TIUIa COJUITOHa. 

I10n06HorO rnna I1CCJIe,lJ,OBaRI1H MO)KHO 6bIJIO 6h1 npOBeCTI1 c coenaae
HliHMH rnna CMAC (C8 Hll NH3 )CuClg , B KOTOphIX nenaano MeTO,lJ,OM" 

cPeppOMarHI1THOrO pesoaanca 6hIJII1 oôaapyacem.r orH6aIDIJJ;l1e CO~I1

TOHh1 /16,17/ . BpeMH peJIaKCa~I1H MarHHTI-IOrO COJIHTOHa MO:>I<HO 113MepHTb 

11 B axcrtepaxrenrax no paCCeHHI1ID HeHTpoHOB, rrOCI<:OJIhKY BpeMH perrajcca
1J;HH CBH3aHO npHMbIM 06pa30M c nOJIYlllHpl1HOH norrepexnoã BOCnpl1I1MtIl1

BOCTI1. 

ABTopbI Bb1pa)K3IOT 6JIarO,lJ,apHOCTb ,U.H.3y6apeBY l1 ,U.TIYII1I<.apoBY 

aa MHOrOtIl1CJIeHHhle 06cy~eHHH. 

I1PI1JI0)1(EHI1E 

I1pHBeneM acnoraorarensasre Bhlpa)KeHI1H nJIH BLltII1CJIeHI1H' xoppenn
~110HHbIX cPYHK~I1H (24) B npe,LJ;CTaBJIeHHI1 xcrepenrnsrx COCTOHHl1lÍ. Pac

CMOTpl1M l<:OppeJIHTOp 

<B+ l(O)ll (O)B+(t)B (t» h =8p{B++ (O)B+(t)B (t)p}. (I1.1)n+ n m m co n 1(O)B n m m 

npenCTaBI1M MaTpH~y nJIOTHOCTI1 c nOMOI.IJ;bID 
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e -Ys BtBe 

p == TI l,8e><13 e I 
e Qe 

rne 

TI e - \,8 f 1 
2

-(1 - e-Ys ô 
QB e ) Y s =0;' 

B 3TOM cnyxae (Il.1) MO)I(HO nanncars B nane 

<B 
+
n + 1 (O) Bn (O) B 

+
m (t) B (t» coh = m 

1 d2a e -Y s Br 
+ 

Be 
TI - ( -- <ae\,Be > <,8e I e 1 ae > x 

fJn+1.n,rn QB TT 

2	 +
d a n+l + --YsBn+1Bn+1 

x ( <a n+1[B n+ 1(0) l13n + 1 ><,8n+1Ie 
TT 

2	 + 
d an -Ys B n B n
 

x r-- <an IBn(O) 113 n><f3 n Ie Ia n > x
 
TT 

2	 + 
d aro + - Ys B rnB (li 

x r -- <a [B (t) B (t) 1,8 > <,8 I e -\ a m >. 
- TT m m In 'm m 

YqHThlBaH, qTO 

B	 (t) 1,8 > ==,8 (t) 1,8 >, <a IB+(t) == <a Ia* (t) , 
m m m fi m rn m rn 

a TaI<:JKe 

a*Q lakI2+1f3 \2
 
a f3 > _ k fJk - -~-- I k
 

<
.>f kI k - e 2
 

I ,2 \f3 2 
lakl + k 1 

+	 -YS(3*)a 
(e k k 2 

e 
-Ys B l~B k -». I e I a k > 

rrorrysaexr nocne BbJtUicnem1H mrrerpanoa no I<OrepeHTHhIM 
(CM., aanpasrep, 19/) 

14 

(Il.2) 

(Il.3 ) 

la n + 1> ( IlA ) 
' 

(Il.5 ) 

(TI.6) 

avmnarynai« 

+ + TI 1	 (Il.?)<B n + 1 (O) B n (O) B m (t) Bin(t) >coh 
f,in+1.n,rnQ 1n+ 1 InI fI m(t) 

r,ll;e 

-\ 13f 1
2( 1 - e -YS ) 

I e	 == e 

I -Ys !l~+1(0) e -lllo+11 
2 

(1- e -Y,) 
n+ 1 = e 

!lo (O) e -I !lo 1
2 

(1 - e-Y, ) 
In	 (Il.8 ) 

2 Y
 
!lm(t) Il~ (t) e -Y, e -1!lmI (1 - e- ' ) '
 

Im 

IlO,ll;CTaBnHH (Il.8) B (Il.?) M y-nrrsraaa 3HaqeHMe HOpMMPOBOqHOrO 

2 -Ys
MHO:JKMTenH TI exp [- \a (l - e )] , rronysaevrQB e 1 

e 
+ +	 -2(3

<B	 + 1(0) B (O) B (t) B (t) == e sf3* (O) (3 (O) 13* (t),8 (t). (Il.9) 
n n m m coh n+ 1 n m m 

TaI<MM :JKe o6pa30M BhlqHCnHlOTCH ocram.nsre I<oppeJIHI.l;I10HHhle <PYHI<I.l;I1H. 
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AKceaOB B.n., )Kaxyna P. P17-86-792 
PenaKcaIlHR COJIHTOHOB B nerKOOCHOM «PePpoMarHeTlIICe 

-c npHMecRMH 
~ I HccneAYeTCH 6ecICGHRf8J1 q,eppoM8rHHTH8J1 llenO'lKa cmmOB. olDlClalBae

MaR rBMHJIhTOHHaHOM reit3ea6epra c aHH30TPOIUU:dM 061>eMOM. MeTO.n;OM 
HepaBHoBecHoro CTaTHCTIl'IecKOro onepaTopa .ll.H.3y6apeBa BbNHcneHO 
BpeMH penaKC8QHH orH6aJoIr(ero COnHTOHa, B3aHMo.n;eHCTBymIr(erO C CPOHO
HaMH H Mal'HH11l0H npHMechlO. nonyqeaa SaBHCHMOCTh BpeMeHH penaKcBUHH 
OT napaMeTpoB Mo.n;enH, TeMnepaTypbl H BHeWHero Ma.I'lOlTHoro nonJ!. 

Pa60Ta BbIDOnHeHa B na60paTopHH TeopeTHQecKOH cjm3HKH OHRH. 

PYKOflHCb f10cTymma B lf3naTeJJbCKuH OTneJI 
11 neKa6pH 1986 rona. 

Coo6weHHe O61.eAJlHetlHoro 1IIt:C1'BT}'T8 lI.IlepHlolX Hcc:.neaollHlli.lIyC5Ha 1986 

Aksenov V.L., Zakuhl R. P17-86-792 
Soliton Relaxation in Easy-Exis Ferromagnet with Impurities 

An infinite ferromagnetic chain of spins described by the Heisenberg Ha
miltonian with anisotropic exchange interaction is studied. The time of enve
lope-soliton relaxation owing to interactions with phonons and magnetic 
impurities is calculated, and its dependence on external magnetic field and 
on model parameters is obtained. 

The investigation has been ped:ormed at the Laboratory of Theoretical 
Physics, JINR. 
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