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I. BBelIeHHe 

Bamyll pOJII. B OIDICaHBH cImsJIlieclQIX cBOAcTB npoeTslmero JlHHe!Horo 
uOJImIlepa, '1'paHc-uo.maueTu8Ha (C\4)x I ~ JIOK8JIH'OBaHHHS OO86ya

,neHlfJl COJm'1'OHHOro TlIII8 (011.. HalIpBMSp, ). B paooee 2/ npe,1UIOJIBHa 

,1ll!cRpeTHaJ! t.K>,ne.n TpaHC- (CH)x ' onezrp 0,llHOliSCTII1IHla OO36y-.nsHd. KO

TOpO! CO,nepDT TOnOJlOmqeOIGlS COJmTOHH - KHHI<JIt. raMwI:&TOHIUlH II:)JleJIII 

HMeeT BHJt 

- - \:" i (+ ) K (. . 2 Mt" 6 tH. - fs n,n+i Cn..i ,s Ctl •s + 3.C. +rI\~n+/-:ln)+2L-'-In , (I) 
+ • n d' nd' 

rne C'n.e:, ( Cn.s) - orreparop poJlJteIDIK (YHIN'1'OJtemm) Si - 8JleKTpoHa 
co cnanoa S na rl-IÃ (C\-\)-rpynne, ~n - CMemeHHe n -ro 

aTOMa HS nOJIo&eHBJl pasaoaecza, K - ynpyraJI nOCTOJmHaR:, M- 'Mao

ca rpyIIIIH C H • B npll6JDclemm CBJILBbA CBR:Sl1l t n,ft+i :: t.o - J.,OJIlt/ -/111)' 
r,Ite to - lIHTerpan nepeKPHB8HlJJI MSI HeJn!M8p1IsoBSHHoft uencxsa, 

<:ÁJ - 8JIeKTpoH~HOHH8R KOHCTaHTa CBR:SB. BeJIHllHHH napaeerpon npn8
lIeHll B /2/: to =2,5 sB, e:t = 4,1 a'C/A , K c 21 ao/Ã~ " 

o 
nOCTOJmHBJ{ pemeTKH Qo = 1,22A • O'l'ueTKM, lll'O JtYJIOHOBOKOe B3amJD

,Ite'CT~e Me;E,Ity 5i. - 8J1SR'rPOHaM:B: B (I) ae Y1DITHB8eToo. KaK nORaS8HO 

B 3, , OQ1IB'l'OlDUie pemelmJl IIpH yqeTe CJIa6oI'O KYJIOHOBCKOro BatUDl>,ItsA

CTBl1IJI aa o.JIHoA nenotnte ae!3MeWD:JTCJI, a m.meT MeO'l'O nepeHopr.mpoBKa 
napaMeTpoB A«>J;I;eJIB. B /5,6 HCCJIS,ItOBaHa ROHTHHYaJI:&HWI MO,IteJlb "lpaHO

(CH)X t H n0I<838H0, lft'O eT8UB0H8pmo.m OO86y~e~ OOOTOJlHBSlMi[ T8

mA CHCTSW SDWml'CS 8MIIJm'1'y,It.HWe C()J.ij!'1'OHH. B' 2,5,6 BImla1IeHll T8JGIe 

@!sHlieOJtHe xapaKTepllO'l'JlD O'1'8TBqeCKHX .KHHltOl3,RaR anepnrJl })OZJt8HBfl. 

3apa,It, yscca, O~aO'l'D JIO.KEUIJIS8nmt. 

B pa60Te/
5 

YK83aHO aa Heo,6xOllHMOC'l':& BO~O.nO~ acPPeKT8 JtBJI~ 
aeHHJI COJIBTOH8 B ueno'lK8X TpaHO - (C\-\}l( • B 2,5,6 Dwm~er KJmSTB

secsaa .aHepI'BJI KHHK8, .JlBImYDleroOJi c M8JIoA OROPOO'l'blD, a B 5 H8 oc

HOB8HHB YpaBHeHHA JtBD8HHJi nposeneao BOCJIeJtOB8HB9 JlORBJIbHoro S8ps,Il8 

8B'l'0J10RWmSOB8HHOro BOs6YlUtemm. Heodxo.u;HM:> OTMe'J:'H't!l, lft'O npo6JIeMa 

.ttBD8HBJ1 ~'1'OHa B ~,IteJm (I) K H8CTomue~ BpeMeHU OKOIfCmTeJWiO se 
peaeaa, B '4,7/ nosaaaao, TrO KOHTlIHYW(:&HWl MOJteJl:b, 0.Jl6JlYDllWl aenoo
pe'CTB~O 113 ( I), .mwre'l'ca 6QJ1ee MouOa.· tlOM MO,'l1aJm, paccHOTpemme 

B 5,6. no.maa CJICTeM8 YpaBHemdl .ltl\lmeIDUI na mmapuan'l'H8 O'l'HOCB

'l'eJWIO 06HtmHX, rpymIOBHX npeo6pasoBamll (JIopemm UI I'a1mJIeJI), 11 .wm
&ylIleeCJI COJIBTOHHOe ~rHHe ae I40JleT 6H'l':& OBJl9aHO o O'l'aTlAeC1QDI pemeImell 

npoCTHM 06paSOM. B ~7 aT8 npo6JIeua tlaOTJNHO pemoUll IIY'l'ehl yqeT8 8!l1c

TlR:eCKOü. ·lIx>HoHHOA UO,llL[. Ha aToR 008000 OOO'l'poelUl "KnBSupeaJDICTneO

KaR" MO.IteJI:& '1'paHC - (Co H). ,,nOnyOKBI1l1W1 .ItDHJ[yJJtB800 OOJIBTOHli. 
~ ~~ 

Banee npoCTaa KapTHHa paccMOTpeH8 ~4/, r~e Hononb30BaHO KBa

SHCTaTHQeC.KOe n,PH6J.limeHEe .1f,JIH COJIBTOHOB. cnpaBe,1JJIRBOe npa '!!c,« Vi' D 

rne 1fc - CKOPOCTl» ,ItBDeHHR: COJ'IBTOH8. VF - CKOPOCTl> ~pMPI. ClT
MeTBM, qTO aTO n.PH6JIDeHHe BlIOJIHe oCíOCaOBaHO. nOCKOJ11>KY B peaasaoã 

CmCTeMe npe~e~bHaH CROPOCT1> COjHTOH8 onpe~enHeTCH, EHep~en peweT
.KliI 11 NUI KIDIKa JlIMeeT BeJmllHHY 8/ '1fnp N í'2:+ 'lfà «, VF • rne 1J} - ORO

pOCTb 3BYJ\8.. KpoMe TOro, B nPHCíJI:HJKemm MaJIoft KOHIWHTpaI..nm COJIH

TOHOB rpamIeHTHHe T.UleHH B ypaBHe~ ,llBDeHBSI OTmIlUlDTCJl 0'1' aerpa
.ItHeHTHHX lJJIeHOB aa nOp8.I(OK ( aO/f",) '" ~ ( ~'c c- 'Iao - lI.Il'lpIDi8 

COJmTOHa) H MOryT 61:lT:D orrymeHH. B pe3YJI1>TaTe ypaBHeHIDi ,IXBIDKeH:IDl npa

mIMaK>T npocroã BM..rr/4/ 

i Uf: (;. ,t) - i. ~U.x (X,f) 6(x,0'1T(x,-t) , f" 

i ~ (;.,t) i v,: t{ (xli) .. 6 (xI t ) vi-. (x ,t ) , 
(2a) 

E yanoBHe C8MOCOrJIaCOBaHHfl ,n8eTCJl BH~eKHeM 

4 .!. /
L1(x,t) = - d.KacL (~1:((,i)U'n(y.,t) U:CfJ)'lfn«,t»)-t

tI,S (26) 

3JIeK'1'poHHHe BOJIHOBlie epyHKInm U(x,-I..) 11: 7f(x, t) B (2) HOpmpOBaHH 

YMoBzeM .rolx(IUnl.l.~ jVnl
l 

) = 1 • Cy.w.mpoBmme B' (26) ocymecTlWIeT-

CJI no SaH.flTHM COCTOSlHMM no ypoBlm <rePMH, KOTopmt BH6paH sa HyJI:6 

aaepraa, IlapaMeTp llleJm ~ t»I -t) CBR3aH c napaMeTpm.m .ztHcKpeTHoA MO,ne-

Jm noopencrsox COOTHOl1l8HHít 6. -= ~ d..'j li vF -::; ~ to ao B CRCTeMe e.nmmn 
A -= c = i • 
~ HaCTOnmeM pa60Te nonyQ8HH TO~He aHanRTZqeCKHe psIDeHHH ~aMH

qecxott CHcTeMhl: (2). Ha aCHOBe HBHOro mma BOJ!HOBWC q,yHKrm:M BlfllICJIeH1:! 

ocaosaae qmsHqeCl-tHS x8paKTepRCTH.KH COJmTOHOB B TpaHC - (Ci-l)~ • IIo
;ryQeHHH6 peSYJI:&T8TJ:i lfloPMaJIbHO cnpasenzaaa .lt1IíI npoRSBOJI:DHHX ozopoc

'lea COJIHTOHOB 'lfc <. Vj:' tITO MOiKeT l'lMeT:b aarepec )J.JIH MO,IJ;eJI8:a, onacu

:saeMHX HenoCpenCTBeHHO YpaBHemun.m (2) (HanpRMep, MO~JI:D I'pocca

Hease) , Q,ltH8KO wm TpaHC - (C ~) }I. c yqeTOM BHIIIeYRa3aHHHX npHCímmeHl:Ul 

Ma OCTa~eM B KOHe~HX pe3Y~bTaTax' TGnbKO qneHH noPRnR8 Jl 
TI. 1ImtSMH1J:eCKB(3 ,PemEHmH: OCHOBHoe COCTomme. KHHKH II nOJIJIPOHH 

0TMeTIDd, llTO CHCTeMB ypaBHeJm~ (2) HHB8pH8HTHa OTHOCiITeJIJiliO 

npecopaaosasaã JIOpeHW, li KO'l'Opmc poJIb CItOpoCTH CBaTa nrpae'l' rpaInlll

xaa CItOpoCTl> VF/ • C'l'aTlAeC1W8 peaeaaa CHOTeMbl (2) xopomo H3BeC'l'HH 

(CM. f aartpmesp, 9~} H pemeHHJI .IUlHaMWi8CKOI CHOTeMH (2) MH 6Y.IteM 

n~Tb, HCnOJIbSYSl BHmeYK83mmyll mmapRaHTHoCTh. IDieeT MeCTO TpH 

I<JI8Cca pememdt. 

l 

3 ~ Oi31lCÀ.hi10Üi,boA',fi 'l)iíCTlrrYr l. 
UA~~H~ HLc~elOBiUuti 

61tt5Jf~,' ~n)TEH Ao 



I. B OCHOBHOM COCTORHmI 3. Tpe'l'H~ Macc peme~ - nOJlJlpoHH: 
fj -:- 6 0 = 'vJ exp (- i/1.À) , (32)2a, 

r.ne W - nOJIHWi nmpmm aOHH EPBJI.1IDeHS, À:::. ~~ Ko • 3'r0 000'1'  6 (X, t) = S; - KcVF ( -taflh. k,., f"t- oI- tanh kd _) 
(5a) 

6, o;:: O,? sB npR 'vJ = 10 8B i1 À ':li! 0,2 • Hop.po:eamme 81IeKTpoH
c f!. = x"- vp t ± X~ I • 1Ip - CROPOC'l'!> nozapoza t Kf' -; r;: 

\<0 
'.. , 

BeTCTBye'l' O).{Hopo,ItHo .ItJ[MepB30BaHHOit uenO\lRe (C\-\),1( , nPlllieM 

HHe BOJIHoma:e ~ B BaJJ:8HTHOít soae o 8Hepmeil Eic = - wk , 
r,lle Ko V= = /6.2

0 
- W~ t j> = .lIfl'VF • 3JIeK'l'poHJIH1:i cneK'1'p B J!;HCY'l'1W!c.' =1 k1. V,,2. to ti~ I m4e1J'l' BB,lt' " 

CTlum: ITOJMpoHHOI'O Bosóya.neHm.ff oo,nepuT ~ CJJ:MMeTp:HllHO paCITOJIOJieHHIlX 

,D;HOKpeTHJ:lX ypomm c E '" ± Wc • Hpu S'l'OM BOJIHOBHe q1yHKUHH HMem'" 1I/1->'.j:{Lx rWkt)
Uk (x,i) VVk E ,o: BJI)J; (E =wv) :
 

./(+) :(/o:rw"i) (36)
 
~ (X, -{) = - JVk e .r i()~/i)l J /

U~(x;i) ::: v'Vo e (l-i)Jet/flyft + (f-t/)X-t12 ~)f- ] 
m J1I(t) _ i- ~úJk - ~<J)~I2. CJ" + óo t./dF , 

x 
k - {fi (.jk kV,o. JL o .;Vo tet,1. )[C" · J ') / J (56)

~ (x~-I:) ': V e 1+/")S.efJ12 ~'f+ + (1-L JU:h Kr1npn'leM BOJ'1HO:OO BeKTOp k JIeJJmT B o6JIaCTH - t ~ k~ kç ,kF- = ;.a o 
- KMllYJIhC ~epMR. 

o J~:: ~ fiK: • J! ,n,m ypo:BHSl E =- wo : Uo_ ;;. i t~ ~L ~ ~ ~ a; , J 

2. Bropoã reracc pemeHHl - KBH.KlI 

B B8JIeHTHOif SOHe (E -= - w,,-)11 (~o) = 1:10 -tanh 1/f
e (48) 

'/ A / c ~ (-<,i) [ () (A ' il ) i. I (o A ) I. I , 0JCr.-k (x,f:) ::: r/vJ: t:. 1''1.- - + + LtL "'uü'hk'rf+'" Á+-L ... iV1~I~krf_ ,
r,Ite f:: X-1fe.f.+-xo , 1fc. - osopoces IGtHKB.. IIJHpmta ImH.Ka fc:~~Ji-l""" 

f = 'lJ'YV H lo = Vr-/ó. • 3JIeR'l"poHHHl 9HepreTH'leOmA cneKTp B npm":' »r ) ~ ~()dx,i.)r (O A )' J A)" J ] (5B)(J oF o 1)1 (X,f; = /' 2 L 1\+ - fL ... r iafll'li(r? t -r- (A ... -r í + tanh ~)f- ,t
CYTCTBD KmlK8 MO,IU!cfiBUlpye'l'CS:: BOBHlIKaeT .tUJCI<peTImI ypoOOH1J B I1,9HTpe 

8HepreTHQeCKOA ll4eJm ( E ~ O). HopMBpoBaHHH9 s.n8lt"l'poHHlie BOJ!HOBH8 rne " rVo 
1f>YH.I<UD..MII 8'1'01'0 COCTOJDIM mmm Bltn R:t == Wk .... s, ± kVr=) A"!:::. K;VF (1t: "~ ) 

{Ai" w~, 

!to (f) =: fi{ sec,~ f/rc , ui{ = .i: [ (14-AJ(";// -1 ] ~/2 
/ii (Wk - Üf)(I Vp +- ko \Ir-

2.

). . 
11"0 O) = - ~~ secA ?/f"c • 

(46) 

!J~, 
B BalIeH'lHO~ SOHe (E :o - w,,) mlee.. o.:;BCJIY1I8e TpWIC - (C H) X ypoBeH:b 6Jo 72' 

m. <kH§lfleC.KHe XapaK'l'epBOTWtH CoÀBTOHOB
~/ i~ (X,t)( / / f I • Ú-~- kVp )

Uk (x,t)J ; v'Vk e t.anti I j~ +L~ J 

B CJI'Y1l8e ozsoponaorc OCHOBHOro cocroaaaa ts » 6.0 JIORaJI!>HWI 
i.M ~e"(,,t)( o Ls: • \1 Wi< + kV;.') (4B) 

lIJIOTHOCTL B BMeHTHott 30He C YlIeTOM (3) paBH8 --= J/27: • B npa.p:'1Ji (x, t ) = - i- e ' to. nn)lf~ + "v ---;;:;:- , 
,eYTCTBlm HeOJXHopoJlHO~ ,neftopMall,IDI ItI3MeH6lme J10!<aJI~HQit 8JI8K'l'POHHO! 

MOTHOC'l'U MOmIO SanHCST!> B mmer,ne 
q(Y{t) -== kx.,.bJkt t-(}o ./ - /V/i9

t/Vo - , Ij V , v -J\.l3-~ ' p 
r

iV: '" (:). r i~r ]o/te ~f(n '= ~ nB~f~Jn + 6[fk\O - fkO (oJ , (6)• .lJ) 
t o L81Lc..>,,(CJk + k1fc; . 
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rne nepsoe caaraesoe o6YCJIOBJIeHO HMRtmeM w:)He"moro tmema MO.n. HHTerpHPYJl no ooYJIbOaM aJI8KTpoHOB B BaJIeHTHoi! aone 0'1'- kF no k.., 
"SaxBaTKBaeM1:lX" COJm'1'OROM. c 'lHCJIaMH ssnOJmelmSl n~~ • S p"c. (O I1OJIY1{aeM H9MeHeHHe JIORaJIDHol IIJIOTHOCTB B. IIpHCYTCTBIDI lOOUta 

eC'l'l) BJIeKTpoHH8SI WIOTHOCT:& B BaJIeHTHOI SOHe. JIORaJIDHH:Ct 8JIeKTpPlq:eCKH~ 

saPJl,It COJ'mTOH8 onpe,I(e.meTCfI IIOCps,nCTBOM q(r) = e I1f(~') , e - aa
PSI.It a.n:eKTpoHa, a ''rJJ:06a.n:DHHI'' sapsl,Il pasea 

" Q '" e Jol~ llfcn . (7) I 
Ml:I: BhNHCJmJ.Ili TaIate M9KTpu'leoltme W>M8HTH 

fJ 
~ == eJ(l'1(nJ~ . (8) 

llPH m = I.2. ••• HMeeM. COOTBe'1'C'l'BeHHO. ,J:t1Ín0JI~, RB8.ltPYnOJI:&HWt 
11 T •n, MOMeH'l'H. 3Hepnm poJK,IteHHH COJIHTOH8 BHpa1UleTCSÍ xepea pememm 
YpaBHeHHl (2) c.ne.ItYKl1U!M oCSpaSOM /6/; 

1>Ec = f I( E~" - E~) -t (2}.JLvf:5iJJ~Llco - to] ;- ~~~7,ajJ~ ~2(n . (9) 

Heo6xo~ OTMBTHTb. ~o ocoóoA 8KRYp8THOCTB TpeCSyeT ocymeOTBneHUe 

CYMMilpoBaIUm B nepBOIA OJIaraeMOM, nocROJI},!<y paocemme H8 COJIHTOHe npa
BOJ(KT K aCHMITTOTH'tI60KOMY c,romry (flaSH 8JIeRTpomroit BOJIROBOl q,yHronm 

(IIo.np06HO (,M. /6, IO/) • B "HepeJIHTHBRCTcKOM" npHÓJm1Jtemm HMeeM 

c _ c 1 0 1.
E -= t: o +"2 ( Me -r OMe) 1fc (lO) 

rne E~ eCTIl aHepnm poJt,IteHWt CTaTH'tIeCRoro COl1.liTOHa. Me- - a<IxI>eR-

TBBHBSI Macca COJmTOHHOro BOsCSyJlUteHHJI, o6YCJIOBJIeHHaSi KHHeTH'leCI<HM 
qneHOM B (9). üonpaasa K Macce O' Mc. CMSaH8 O Y'leTOM MeR'rpoHHoro 

11 peme'l'OtUíoro BMa,na B KJ1UieTH'leCK;yD 8Hepnm (nepaae zrsa CJlaraeMI:DC B I 

(9» • 
1i 

Ao .ztmmymdCSl KHHK 

lIBcRpeTHWt ypoBeHb E = O. BOSHH.K8lIJlUIft B np1l0YTOTBD KHHKOBOro 

BOs6yJ.If,1teHlUl. MOXeT CSl:lTb SarIOJIHeH n:: O, I •2 8JI8R'l'poHm.m. JIOR8JI!UiWl 

MOTHOCTIJ B COO'I'OJmlm C E = O eC'l'b 

. c. 1 JJ.. 
faU) = .t~(seCl1, f/f~ . (lI) 

Ilpll aTOM 8JIe1tTpoHHasI IJJIOTHOCTL B Ba7IeHTHolí SOH8 

.t J..c o 
~ SfJ fi, (I2)fi (O =fk - .}4Ji.l.JdtJk+-k1J.:) fc 

I 

I\pf.-) [ ~I \';/1//] 1 /1. , (13)cs l~ = no - -:- cvtc.ta ''"""7 seen ?' /ç
X o ltJ. 2~1:. /'e.o 

a7leIrrpuQeoIGIfi sapsm KEHKa
 

, 2 ~ l.j/r-jI:
Q = e (no -- $' a/u 2. t - ) 
" to (14) 

B npeneze 'vI-. 00 IIOJIY'iaeM 00 -= e (no - 1) • IlPR no:: I 
MIl HMeeM HeaTpaJIDlfl:lI OOJIHTOH co cnaaos .s = 1/2. a npa n = 0;2 

(lITO COOTBeTOTB;y8T ,n06aBO'flHott .IXHpRe ( MeKTpoHY) B nenosse TpaHC - (c. 11),) 
0 0 = ± lei 11 S -:: O • ECJrn yqeCTb 

EpwJJlIOtms o Y'leTOM MaJIOCTH E: ::'~II « i 
nonpaBK;y R S8pg.tty OOJIHTOHa. oCSYCJ!OB1leHHYD 

EPEJI.11l)SH8. 'laR H ROHetmoB OROPOOTbID KHHRao 

r,ne 

rQ _ rQ (t-.i.t.)
O' - o cr { 2. J ' 

ÜTMeTHM. 'lT0 A7Ul (CH)x 
HJle BITOJIHe nplIMeHHMo. PeSYJlbTaT 

HeitTpa.7I:bHoro COJIHTOHa BOSImRa8T 

KOHe'IHOCTb IJmpmDi SOH:ti 

, TO lIS (14) nOJIYqSeM 

l<8R KOHeliROCTblD SOHU 

B OCSmeM CJryqae Q~ Qo' &Q , 

BHBO.n HaxO~TCH B CorJISQ1lDl[ o YTBeP1l.IXeImeM paCSOTH /5 , rne CSwro TaI(

!te nosaaaao , no oBOltCTBO aJIeRTpoHet!Tpa.n},HocTH KHHRa BOCCTaHaBJm

BaeTCSl npa yqeTe Mexnenolletmol OMSH. Ilonpaaza OT CKOPOCTH noPRJt.R8 

f2« ~ .nonommTeJI1>HO 1I0.ItSBJIeHli MaJWM <PaRTOpoM ~ • . 

IlOCROJIbKY HSMeHeHBe JIOK8JIbHOf.t MOTHOCTPI npa H8.111RRH ,nOMeHl!O:H 

CTeHKB eCT}, tteTHSJI: cpyHKI.lWl f(I3) , TO Boa HelIeTHHe 8JIeRTpneOme MQ-

MeHTH OTOYTOTBym ~m,~ '= O , a J1JUI 'leTHWe MOMeHTOIl llOJIY'tiaeM 

.r:-::i' • tm-! W2m
 
O _ ( !l J 'v/'Ii-(lo) 1. - J n () 'J. m 2m
 
~ - e no - 5f O/lCtg ~ ~!1l1-1 Um b. (1-/) ao , (16) 

o 

r.ne 5m - tmCJIS BepHyJ1.l1.R. B nPH6.1Ilmemm E. « 1 ,!.t« i KB8,IXpy
nOJIbmd MOMBHT maeeT mm 

1 :, 

fi = ~~ (~)l(tL. -1)(J -l) •j(~)]. . o (17) 

B (C H)x RBa,ItpYllOJIbHldt WlteH'l' He~TpaJI:bHoro COJIHTORB ~ ~ 2Qa: 
r. :t 1. 

aapsaemroro 1::: 1beao • OTM9TKM, tITO IIpmu::J;lntHaJI:bHYD B03MOJlItHOC'r)' 

rQ _ 4t 
O CT - e gz • 

(15) 
€ ~0,0?}1 HCnOJI:bsyeMOe npnCSJm:zw

(15) osaanaee, lITO .It8J1e B CJIY'iae 

norrpassa .EC S8.PH.nY n~E.3TOT 

m:SMepeHIDI KBa,Iij)yllOJlJ,HOro M)MBHTa .naeT MeTO.n Jl,IlepHOl'O KB8,1:tPYUOJIbHOro 

peSORaHOa. 
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HCIIOJI:bSY.a (9) J B!iTmCJmM 8HepI'HJ) 1G!HKa 

'~ 

-toE~ - 280 + (Úo ~) :1
- Si .JLÀ bl\'fl, K ! ' (18) 

r,ne .-À onpenexeao B (3a). llepaoe C1IaraeLl)e COOTBe'l'CTBYeT 9Hepnm 

poJFJ1eHWI CT8'l'HlIecKOro KHHKa E~ -:. 'U~o/:Tt. • BTOpol lUleH B cK06RaX eCT:& 
xopomo HSBeCTH8SI Macca.tGDiK8 M !:: Gme. , a nepBld: ueH B cK06KaX

t 
onpe,neJISleT ,niIH8MZlIec.KYID nonpaBKY R Macce. CJIe.nyeT OTMeTH'1':&, "CITO ~Mr 
~ 0,09 Me J T.e. B npoTBBOnoxOXHOCT:b YTBe~eHHm SBTOPOB pa60TY'6 

nOIIp8BKa cYIIle CTBBHH8. 

B. ,IImutymHitCSl IIOJIJIPOH 

JIOlt8JtDHaJI ITJIOTHOCT:b, o6YCJIOB1IeHHaR: ,IUJORpeTHHM nOJUlpoHHHM ypoB-

HeM f_ -=- + W o 

Pfo C;) 

a nnOTHOCT:& B 

mMe8T	 BH.It 

K ·t' ~ 

0= -'i! C~~h krí' • ~d kr{_) • 
BaXeHTHol SORe 

c	 k.t (JP - p o Ic

fi (
,,)

k ~	 - J k - 4'X(6J - kvr)(fr
k 

HSM8HeHHe JlOKaJI:&Ho! WIO'l'HOCTB B 

(19) 

J J.. J;1..(5u-rJ k ç + J«'lh IG ç )
k.';;-) p~ t f~-' (20) 

npucYTcTBD nOJUlpoHHoll ;nelf!oPMlmm 

óOCO = '~(!;ee~;'kF?t 5'e,,~J..k"'f_ ){( fio 1~1) - 4.Ffafr-l1A W, + .1
• J Lt	 T Jl -(jJ./4;~F 

2. J..	 r.-:-i' 
J... ~ ko VF l IJo ~.a~ ~ JLJ IN Jl+i §fr~V;(H,'-)-d;;l ú/'tC(j H. -li-t(,l)t-(J,ik.'F J ' (21) 

r~e MIi. npe,ItnOJIo&Jm, lI'1'O ypoBeH:b t:. -=- - Wo HMeeT SSIIOJIHemIe n., = 2. 
Heo6xoJtDtO OTMaTHT:b, n-o B OTJm'me O'f lOOU<8 B (2I) mremCH nonpaasa 
nOPJl,IlRa ,ae nO.D;aBJIeHHHe MaJlOOTlllO napaMeTpa 6 • HcnOJfbI 
sYH. (7) H (21), MODO Henocpe,1ICTB8HHO BHtDIcmr.r:b S8Pf1J1 IIOJlfIPOHa. Pac

CMOTpID! nepOOI-ia'tlaJIb1IO npe;neJI W~ 00 • B CT8THtleCROM OJIYll8e 
~f~(x) -= n(l ~~L~tP"ko(;(~Xl»t'jec-h!LK<>(X-,{.,)J li Q~ '':; eJlc. B (C\-{)x 

h = i J! Q = e, 'l' • e o MEl neeM BOsôYB,lt8De c S8pro.tOM e 
o 

H HecnapeHHHM cmmOM S = I/2, COOTBeTCT'Bynnee o6wmor(V 1l00000POay·
 
B c.uy'lla8 ,ltBm(ylIleroCH nOJmpoH8 nPH !J..« 1 S8PHJl H3MeHHTCH H8 BeJ.mlD{

KY ..
 o'. = QP +- óQr	 (22) 
00 o ~ , 

raP .t 6.0 - ko VF 
rene o O<> :: e! 6 + K V • B nPl~JJ;eJ!e Wc - O ('1'o e. 1l00000poHH1:rll

0 o F 
ypoBeH:b CTpeMB'l'CSl K ypomm RIDUta) K VF -to /:).0 (CMo (õal ) PI SQ~~ O 
B COrJIaCHH c peSYJI:&T8TOM ,WISI KmI:.ta, r,Ite HeT nonpaaoa nopansa j>.L • B 
npoTHBOnOJIOJItHOM rrpeneze Wo -? ~ o (H 9 COOTBeTCTBeHHO J \(0 VF ~ O )

t 
(	

o 

nonpaaza K S8psmy
11, Wo =Ko V- = 11t>/{iF 

1CH noPHJlKS E • 

P
l Q 

I ~ 

r.I\e 

MaKCHMaJI:bH8 8Q~ -= GJ>j" • B CJIY1I8e (C~)x 
, T8K 1iTO SO'PC>" '.:::t 0, H· eJ>.t • PaCCMOTPl!M nonpas

~s (7) H (2I) ItOJIYllSeM 

f f' f ri P 
'= 00 + OQeT ,.,.. dGa '	 (23) 

11 rof' ":: 8/(oVF.1 o cr J['W e ~ Q; = JQ~ "r li.SQ:~ 
li 

ECJm Mll elite paa BepHeMM K ~OI'D o KlIIHKOM li YC'lpeMm4 B (23) WO'''''' O ti 
1II,	 TO 8Q:, -+ R. oQ:'r , lITO 11 OJIeJlOBaJIO OD,ItST», noc1'tO.1lDKY :a aTOM npene

i na nOJIJIpOH "nepexo,mrr" B umpoI«> pasBe,ItsHH1ro .KmlK-8H'l'Brom.KOBYJ> napy. 
! ~ 

l B (CH)( ,bQ!'j" '= rz SQ.~'r:: 'O)0ge. 
~ KaK li! 13 0JIY1I88 mnuca, soe HelleTHli6 MeKTPlfi8CKH:6 MDMeHTH IIOJIg

poaa p8BH1i HYJID, a KBMPYnOJ'!:bmut J.«>Mem.' B (CH)x 

oP !(W')t{'l 4{2(6 )J[~' II"-,j l'l;li ':: ea; 1:::. no + 1L "J G + 5[1. Q)2.t.h 12 1" i i"0 

Tf[( ~ -16)(! • ~a~thlJf~1) - in.]} 
(24) 

r 1p.Y'l:Il!ITImaSl OOHOBHOft BK1I8Jt, llwryqSey 1 ~ 3~eao 

BIADOJllDA 9HOpl'BD ncaapoaa, ITepBHe )tB8 CJIaraeMHX B (9) ,IJ;am' 

BRJla,It B aRepnm 

~ 'o 

Er ':: i l koV1= 1" (Jo()Jtdg K~:] + (rto- i)wo + 

+!.l[ ~[i _3( WO)OJr-I'/L( úJ'CY] + . 2KoVf t 
(25) 

$ ~~ .. ~ ~~J x~ J 
I , .l
 

l',Ite MIl OrpaHBlIBJIBOI» W1eHaMlil IIOPfJJlR8
 J 
l' Y'1DITHBaSl 8H8l1eHHe t»; B (C ~)x • OKOJAaTeJIDHO npmc:oJijBI
 

K BJipazemm
I, EP=	 J.fi60 + n~o [(1- 3rt) + ..i..] l 
.1 se i li À J • (26)
 

Ta1CllM odpaaOM, 9HepI'.H1I polUteHWI OTSTlReCROllO noaapoaa B (C.H)x
 
til'"	 EP ~ ~ • ~o xopono 118B8<l?HHII p88YJl""8" (OH•• H81IPIIJoIlp/9/). 

CJIka8 IIOpsuutQ j/" B (26) OIIpe,IteJlfD)T ,llHH8IlU1IecxyD nonpaBKY K MaC

08 noaspoae , OrN'8TD, 'Q'1'-0 13 OT~e O'r KHHI<8 lDIeeTCSl IIOIIpaBR8 K KIlll8
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1 
THtIeCKOI	 saepraa, o6YCJIOBneHHM aJIeKTpoHHoD nO,IlcmcTeM02 (nepBldt qJleH 

li' 

'iB RBimpaTHOli CKOÓ.K(:J). yqeT mmeTiPieCKOI'O ~eHa B }7) npnO,1U1T K SH8 I 
j~eHmo t~: rM 'lfJ.. , rne Macea nOJI.fIpoH8 eCTI> 111	 jr 

_ fio 8 . ~ .t -{ +X '.	 hM ~MF - iGd.'a.,V l' TX - 4(1-X )[&( l-X) - ;IX]} , (27) " 
F	 

\ . 
\1r,ne X ~ 'f1: . B CJIyqae (CH),( X ~ 4Q H Mf ::: I,3 me o 

I
TaKHM 06pa30~p ,IlHHaMH1I8CKWI nonpaaza K Maoce 8Mr ::: ;'~~r \~ -~ "!" r)t: 

~ 0,37 M BeCI>Ma CYIUeCTBeHHSo B saKJIlOtlelme OTMeTID411 l{TO aqxpeK'1' ,romr	 ~j
Iterom COJIHTOH8 npRBO,:n:H:T K cymeoTBeHHoft MO.z:tHiPHKaUIm ero iPHsWiecKHX 

xapaKTepmCTlut. VlCnOJIb30BaHVle nepeHOpMBpoBaHHl:1X BeJIH1Iml, xapaR'l'epItIsyIO I,
mmc COJmTOHH B TpaHC - (C H)X' JIpe,nCT8BJIH8TCSI BeC!:IMa ':BWitHHM, nOCKOJIhK,1 

MO,IleJll> I!o.maneTMeHa (I) nOSBOJISIeT o6'bJiCHHTlJ 5JIeKTpiltleCmB, MaI'HHT

HHe. OnTJillieCmS li rpaacnopeaae csoãcraa U6UOQeK (e H) x HaOCHOB6 li 
Co.mrrOHHOro MexaIDtSMa. BMeOTe o 'l'eMp eae pas no.n;Qepmer.4, q'l'O B Oo«'!Y1Ule 

( C. \-I ) J(	 soe peSYJII>T8TH onp8.Be.wnmH TOJI:DRO ,lI,1UI Me,n,neHHO ronmYnna ~ I 
C.fI COJlltTOHOB J'- <<. ~ • IIpo6JIeMa HSY'Iemm peaasnoã ;.umaM1'IKH OOJIBTOHOB 

B MOnerrH (I) oeTaeT~ OTKpYTO~o 

AB'l'OpH BhlpWKaIOT 6JIaro,IlapHOC'l'I> C.A. EpasoBcKOMY S8 CTm.~mIpyromyro
 

6ece~ B llanesHoe oócy~eHHe peSYJIh'l'8TOB.
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OCHnOB B.A., CTOHHOBa H.C., ~egHHHH B.K4 PI7-86-245 
AHHaMHqeCKHe nonpaBKH K ~H3HqeCKHM xapaKTepHCTHKaM 
conHTOHOB B nonHa~eTHneHe 

Ilorryaeasr cornrronasre peurenaa KOHTHHyanbHbIX ypaBHeHHH: gBH
~eHHH MogenH TpaHc-(CH\ B npegene MegneHHo gB~y~XCH conH
TOHOB. PaCCMaTpHBalOTCH 3~~eKTbl, oõvcrroarremrsre gBIDKeHHeM cornr
TOHa. BbIqHCneHbI OCHOBHble ~H3HqeCKHe xapaKTepHCTHKH gBIDKY~HX
CH conHTOHOB /3HeprHH 
TpHqeCKHe MOMeHTbI/. B 
ManblM napane-rposr e 
qeCKHe nonpaBKH BeCbMa 

PaÕOTa BbITIOJIHeHa 
mUIH. 

po~geHHH, Macca, 3apHg, rnHpHHa, 3neK
crrynae KHHKa 3llxPeKTbl gBH~eHHH nonaaneasr 

= 0,07, r or-na KaK AJlH norrapoaa gHHaMH
cy~ecTBeHHbI. 

B flaõopaTopHH TeOpeTHqeCKOH: ~H3HKH 

Ilpenpmrr Oõsemmenaoro HHCTHTyYa anepasrx HcCneAoBaHHH. .uy6na 1986 

IIepeBog aDTopoB 

Fedyanin V.K., Osipov V.A., Stoyanova I.S. PI7-86-245 
Dynamical Corrections to the Physical 
Characteristics of Solitons in Polyacetylene 

The soliton solutions to the continuum equations of mo
tion of the trans-(CH)x model in the limit of the slowly mo
ving solitons are obtained. The effects due to the soliton 
motion are considered. The main physical characteristics of 
moving solitons /the energy Df creation, mass, charge, width, 
electrical moments/ are càlculated. In the case of the kink 
excitation the effects of motion are reduced by the small pa
rameter (, = 0.07 whereas for the polaron excitation the cor
rection terms proportional to the polaron velocity are con
siderable. 

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