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C noMOWbiD roquoro npeo6paaoaanHg or oneparopoe naynH K oneparo
paM cJ>epMH B !lnHHHOBOnHOBOM npH6nH:lK8HHH nony':leHO yp8BH8HH8
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conurouono.uo6nbie pemeHHH. 

Pa6ora BbinOnueua B na6oparopHH reopeTH'll8CKOit clJH3HKH OH.HI1. 

TipenpHHT 06'bellHHeHHOI'O HHCTHTyTa MepHblX HCcnenOB8HHli, lly6Ha 1978 

Fedyanin V,K,, Yushankhai V,Yu, Pl7 - II994 

One-Dimensional Anisotropic Magnetic in the Long-Wave 
Approximation 

The non-linear equation for the wave functions of spin excita
tions in long-wave approxima.tion possessing a soliton-like solution 
is obtained by means of exact transition from the Pauli operators 
to Fermi operators. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

HCC~8AY8M BO~HOBH8 ~YHKUKK CTIKHOBWX B030yz~eHKI Z8CTKOI 

~KHeiHol ~enot~n, coctoBJIIel u AI cnKHOB ( S"' V,t ) .11 onH

cwsaewol raM.II~DTOH!laHoM B.ll~a 

.Jt=-pfl~s/ +J:J Z. (rs.:s.+:-u;:::}s/ t-3 ~S·~- f) (I) 

j I d r/ v J L ~ ;+£ I I 7 • 

3~eCD H - B8~'1!lHa BHemHero MarHHTHOrO TIO~H, HallpaB~8HHOrO B~O~D 
OCH ? 1 f..t - MarHeTOH Eopa, ~ -HHTerpaJJ 00MeHHOrO B3aiiMO-

~eltcTBlUI ;ti,B'JX COC6;ti.HHX CTIIIHOB; B6Jili'IHHH ~-> '? (- i ~ ~ 
1 

vz_ ~ {) 
;ti,aDT B03MOZHOCTD y'leCTD aHH30TpOTIHID TaKOrO B3aiDAOAeACTBRH! 

-· ')( ~ ~ + - ~ Onpe~eJJIUI, KaK OOH'IHO, sr= SJ -±i sd ~ si -= s~ sj- ~ • 
BB6,li;6M BM6CTO C TIIIHOBWX ~epMH8BCKIIe orrepatopw /I/: 
+ , -I. 'l l: r -+ • -I.. 

ai :f-~)l s.s. s.' 3. 'a·=(-~)~ sise s.r, s~. 
~~~,_ """' ... r .. ~'J'- i,l··r ... ~ 

~ KOIOpHX ~epM118BCKHe nepecTaHOBO'IHHe COOTHOmeHHII 

[Qi a~, ] = ~ • ~, ·· [a-~. a.-: J =- 1 a · u ·, J "" 0 
ll , J t J.J / J , ~~ -t L ~ ) l -+ 

o6ecne'IHBaiDTCR H3B6CTHYMH KOMKyTa~IIOHHYMH COOTHOmeH!liiMK ,li;JI8 

Cll.IIHOBYX Oll epat OpOB, 

(2) 

C ilOMOJIIDD (2) raMII~DTOHHaH (I) rrepenHmeTC8 C~e~D~IIM 00pa-

30M: 

Je=tH 1-Cj'#+JJ)~~~t~. 1-J JfJ {~·~ ~· r~:,.H)
-y fi( t (~·-~~·+ -~+,~)-+Jf{o/~ ~+1 t~t,~·-,),;1, 
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nanee BOCllOnh3yeNCR llOAXOAON, p63BKTWM B 121 t H 6yAeN H3yqaTh OAHO
qaCTHqHW8 COCTOSHKR NarHKTHOI CKCTeYH, qTQ K onpeAenaeT Ham BW60p 
onepatopa 3BOnDUHK CHCTeNY B BHA8 

7f(t) "'J~t) [1+? (cl'" {i)Cl.! -cl.,*{f}~' (4) 

KOTOpwlt, ecnK nonODTD /). {t) /::: f + Z /dm (t}j , YAOU8TBO-
pll8T ycnOBKD JHKT6pHO CTK lf 1 lf = 1 :" 

EcTecneHHHN o6paaow BBeAeN BeltTOp jo) " BaKYJNHoro" 
COCTORHHll TaK, qTQ Q·/0):0 (,/=i1 .11 ... J AI) • lllpe,IUlHrepoB
Cltall BOnHOBall ~YHKUK' CHCT8YH B NON8HT Bp8N8BH t nonyqaeTCR 
npH 3TOM ysHTapHH» npeo6p!.30BaBII8N jo) , ocy~eCTBnaewwM onepa
TopoM V(t): !i (t}= lf(t}fo). 

YpaBHesae Anll NaTpKqHWX aneweHTOB 

<ala .. ttJ/O) = <ollf+{t:)C4lf (t.Jjo) = rl., Ct]j).. (t) 1.t 

no.~~yqaeTCJI "npoeKTHpOBaHKe»" ypaBBeHKll AnR ral3es6eproscxax one

paTopoB a.. {t) "'7! r {t)a .. V {t) H Hweet BHA { #, CtJ=a"1(tJCZ. ('=}): 

:t;:t <ofa ... (t) /o>-= - Cfii+~Y)<ola .. (t) /o> + 

+ :J )f?_ [<oJQ.,+, [t)/o) + <o ;a.,_, (t) /O) + 

+ :J Ji( [<o/a,:, (tJ/o> -<ojq,.._,ctJ/0)-+ 
(5) 

+ ~(<o;v,., {t)C4, {t)jo )+<o/,.,;,_, {t)Q.. ttJ/o >} 

llocneAOBaTenhHOe KCllOnb30BaiK8 OABOqacTKqHWX COCTOBBKI, ltalt H B 
121 , OAH03Haqso onpeAenseT pacuennesxe waTpaqswx aneNeHTOB B 
nocneAHeN cnaraewow (5): 

<o)N',.t! (t]a .. (.tJ lo>-= <o;a:-t/. {t) /o)<O)Cl,.H (t:J /O) <O/Q., w ;o )-= 

_/ri,.:tJ. (t}/P.. Ill,. (t) 
- /).{t)jlf . ().ttl/~ • 

Hcnon•soBaB 3TO pacuennesxe, npxxo~w x cneAJD~ewy ypaBBeHKD 
Anll mp8.1UlHrepOBCltKX 6:MIInKTYA rJ,. {i)~ {t} jl :, f.. {i) OAHOqacTnHWX 
COCTORHIII : 
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;t ~ Lt) : -y H+#. 'J }fl. ttJ-+:J 'fc [y:,+, [t}-t y:,_, {t) j + 

+ J 1i2(t.: CtJ -t..: t-t;J+ :t [; y;.+, (t) /J.-t !y:_,(t) 1 jy.. {-0. (6) 

B "KOHTHHyanhHOM n npe,~~;ene f., (t) -> y;tx) -t) ' X = 12 Q.o ' 

~0 - llOCTOAHHall pemeTKH, nonyqKN JpaBHeHHe 

•. 'C>ft><,!) ~ v'J S" v'J * ;.z 
'lh rot =-Af-tY'ic..a~jJxx-+Y'i,·c.Oofx+JJ/f. f, 

.:1 =- cP. Y (i .f t'kir - 1i~ ) = d"1 il. 
(7) 

nenall 3aMeHy nepeM8HHWX 

I 

~=v-ay;J X I= ( T...:!:..t_)-~ 
'til X ' (8) 

t ~ -.tJ· t 
) 

npHXOAHM K •o6e3pa3MepeHHOI" ~OpMe (7): 
• . l (9) 

tf- ~ + rfxx +J ~:~ ~~~~~o; d = f¥ (L~) 1J /i;!. 
YpaBH8HHe (9) nonHOCTDD cosna.~~;aeT no BH.D;y c ypaBHeHHeM (9), 
no~eHHHM B 121 AnR 3KCKTOH~OHOHHOI CKCT8:MW npH yqeTe qneHOB 
c peaoHaHcHWM B36KMOAelcTBHe:u. 0Tnaqae B HacTor~e:u cnyqae aaltnD
qaeTCI B TOM, qyo napa:MeTp ol onpeAenaeTCA OTROCKT8~hHOI 
BennKBOI BltnaAa S;x- H :Sj - KONnOHeHT B (I) K NO:K8T 6HTh 
B8J!KqKBOI nopll,li;Ka e~BKUW: -.J. i J. ( J. (HanOMHKM, \ITO B 
ypaBH8HKH (9), nonyqeHHON B / 21 npH ~K3H\18CKH COA8p:KaT8nDHON 
Bw6ope napa:uet poB raunuonasa, .i. >> rJ.. ),.. 0 ) • ITo atol npa
use cnaraewoe r:J, ;x~ , c- OASOI cToposw, sen.ss BO Bcex ~H3K
qecxa coAepsaTen•swx cnyqaax pacc:uaTpHBaTh Kalt ":uanoe B03»y~e
Hxe• IJ/ t C Apyrol CTOpOHW, He06XOAHNO C onpeAeneHBOI altX{-

paTHOCThD nonh30Bat•ca K o6~HNK BWBOAa:ua, nonyqeHBHNH B I ,51 
npa aHanxae ypaBHeHHll (9). Mw nonarae» o6paTKThCR K noApo6so:uy 
KCCn8AOBaHHD 3THX BOllpOCOB B AanhH81meM. 

3a:M8TK:M B 36KnDqeHHe, qTo ~ AaHHOM cnyqae ypaBH8HHe (9) 
nonyqeso Anll CHCTe:MW :K8CTltO ~KXCKpOB6BHWX CllHHOB H OllHCWB68T 
B .D;nHHHOBOnHOBON npH6nH:K8HHH qacTKUellOA06Hwe •qacTO MarHKTHWe" 
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B036y~eHHR. ( ITOA06Haft xe CKTya~R KM88T WBCTO AHR cnyqaJ 
9KCKTOHOB 60nLWOI ITHOTHOCTH). Bo BC8X HCCHBAOBaHHYX AO CHX nop 
O,D;HOW8pHHX WO,D;9HHX ITO,D;06HH8 ypaBHeHHft B03HHKanH KaK p83YHbTaT 
B36HMHOI CBR3H ~YX ITO,D;CHCT9M ( 3KCHTOHHOA H ~OHOHHOA, HanpHMep, 
/ 2/ ). B HameM cnyqae HCITOnb30BaHH8 npo6HOI BOHHOBOI ~YHKUHH 
7j (t) = 71 {t) /O> c onepaTopow 3BOH[)~HH 7f (t} , onpe,D;eneHHHM 
BHW9 (4), COB8pW8HHO H806XOAHMO H a,D;eKBaTHO KOppeKTHOMY paCCMOTpe
HHD CBOICTB 3H8MeHTapHHX B036yE,D;eHHI B ,D;nHHHOBOHHOBOM npH6HHS8HHH. 
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