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3~CD BSAaraeTCR BHBO~ RBH8T2qecROrO ypSBH€H2H ~ KB832qacTBU B 

CBepxnpOBO~Re HB OCHOB€ TOqsoro ~'eTHqecRoro ypaBR8H2R ~ CBCT€MN, 

BSBHMO~~cTBy~ea c ~HOHHHM noneu I . 
PacOHoTpmN .ItBHBMHqecRYJl cmcTeNy ,S, BSBBNO~eiilcT:ay~v c qioaoHHHN 

noneMLTBR, ~0 nommii raMlllnDTOH28H (S,:E)- CI4CT8Nii JAMeeT Blll~ 

Hct.s.~> =nun+ L.{c,a.~>b"+ c;ct,.<3J~} + HCI:.)) (1) ., 
r~e rCt.S) Ill HCI:.)=+-t."-',~b,-rBM2nDTOH148HN no~CIIICTeNSIIIL; 6;.~-
6oae-onepaTOpii; BTOpoe CAaraeMOe B npSBOi qSCTIII (I) OllBCiiB8€T B38111NO

~eACT:S2€. YcnOBI4NCR o6oaHBqan CIIINBOJJaMB F(t,S), '(S)onepaTopN .~eiicT
:aymm~~~e TOnDRO HS nepeNeHHNe llO~CIIICTeMN~. 

llycn t(S)- H€ROTOpSR ,ItBHBI.UPJeCRBH BennliiHB, a 2)tGS,~)- CTBTIIICTIII

qecRBiil onepaTop (S.J:.)- CBCT6Mii B NON€HT BpeNeH14 t; BBe~eM TBIUEe ~.CS): 
=~P2)-t• .USnee npe~onolEIIIN, ~Cl B NONeH'l' BpeNeHBt0 (t,--oo)CI4CTeNa 

HBXO,ItBTCR B pBBHOB€01!111 C o6pBTHOi4 TeNnepaiJ'pOH ¥>::: f/GJ 'l'or~ I4M€6T 

NecTo cne.ey~ee Toqaoe I<I!HeTm'leCROe ypa:aaeHBe ~ ~(S) I~ 

SP{.f(S)~ ~,CS) + [r<t.SJ.~(SJ]/iA} = 
c~f _,." 

t 
= 1/~2 L, ~dt'.Sp e)(pC-iw~ct-'l")]{Nf c;(T,Sr>[ ~(St),C~(t,-'3.)] + 

9 *• (s.r.) 

+(I+ Nq) [Cq(f,S.), ·HS.>] C~(T,.Sr)}Z>,.+ 
t 

+ l/ti1 I: ~d-r-,S'p exp[lw,ct-T"J]{C~+N,>c,c'[",Sr> [ ~(.~t>,c:c-u~,>] + 
' t. (J,%.) 

+ Nq cc;ct.s.> I f<St>] Clj(T;Srl} :z>t.) (G) 

r~e N, =exp<-~t.w,>!U- e.xpt·~t~~- pa:aao:aecHNe qecna aanonaeau 

6030HBiiX NO~. 3aNeTBN, 'ITO B ypaBH6H14I4 (2) 6030HHNe BMllJIBTY.II.li IIICRJJilqe-

HH. 

flpm OnBC8H21! CBepxnpOBO~RS 6y~eM IIICXO,ItBTD B3 CTBH~pTHOro ra

NI4nDTOBB8H8 sneRTpOH~HOHHOrO B3BBMO~iCTBBR 

H = L.TO<>at.,a •.• + L_t,~f6",bf +g2;[(%?')~Cat.&or.9 ... ~+a:+; .• aE~ bf)J) •.• ' •. ,.6 (3) 
-

0 c bt: ~.v~·i~ ~-:~ ·; ~: -, 
,'._.:-: ,il_,,l .:.~:,,. 
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B ROTopou T(ld=J\K-j.. ; /\If., 'hw,- aaep!'BB co6cTBeRao aJieRTpoaa 14 ~Poao
aa; A - X1UUI'I6CR!i4 noTeHIUlSJI; o+,o- onepaTOp!>l p0ll)I;81U!Si I4 YfU'I'ITOZ6fU'ISi 

3Jl8RTpOHOBj g - ROBCTSHTS CBSi3!, flCHO, 'ITO raY2Jll>TOfU'I8H(3)SiBJIHBTCSi 

'IBCTIWN OJJY'IBBN (I) • 
IJepe.ii,IteM B HOBJ:iU qJeiJIH-onepaTOpall rj., ~ 

O'k+ = it"<X1< + V.c ~+_;, , 
ct.--=u~e ~-~e-V~eo<;, 

(4) 

rAe t/a; ,VII:- ,!1;6ROTBI4T6Jll>HJ:i6 ROaqxpeWJeHTJ:i, Y,IJ;OBJieTBOPRiliiUI6 COOTHOWefU'ISiN 

:1. 2 uj( = l.Lic , vlt = V-1(, ul( + vj( = 1. 

Tor,IJ;a (3) NOZSN 38UI408TD B BB,Il;8 (I) C 

((UJJ =2L.TCk)V: +- '>TCk)(u!- V,.2)(cJ.~d.K + 1-): B.c) + 
" T' r , (;>) 

+Z~ TO.kii<VK(o(:tt~c+ ~.,..0(1(). 

C t <~ _ ex p <Et J L ~ C + + + +-
'( ,.:.)- Jv ~"'j;"' Ll,..ui<·f<d~c.fdK+~K·r~~<)+ ~V...1(~-;c;~··+d .•. ,a.")+ 

+ uKv;,tc~-~<;o<~~ + f> ... O(_ .... ,) + v,u~<•9cd;+~~~-« + o.~IC f·(,>J) 
L - C - ( t.u.~~)~ ,- r-2 z- · 

KaR B3B6CTHO, B OOCTOSiHBH paBHOB6CHSi rSUBJIDTOfU'ISH CBepxnpOBO~

RS annpOHCBNBpy8TCSi raNBJ.!l>TOHI8HON HBB3aBNO,Il;BROTBY~X RB83B'I80TB~ 

'"' + + Ho == 4-- (< ( C(" eX I:+ ~" ~"), 
B ROTOpON fit Bi>lpazaeTcSi 11epea U11, VI< ( U,., \l,c 38BBOSiT OT TeNnepa'cypi:i). 

IJoaTor.tY CJie;eyeT Oml,I1;8TD, 'ITO CJI860HepaBHOB8CH08 COCTOSiHBe cBepxnpOBO,IJ;

HBRS NOZHO OOHCSTD HBH6T,'I6CRHY ypaBH8HIBN ,Il;JJSi OJI860H6p8BHOB6CHJ:iX 

RBS3B'IBCTH~ (eN. TBRlKB 12 1 yRa3aHHYil Tau JlilTepa'cypy). B aTOM npB6ma-
1 ... 

78HIB 38,11;8'18 OBO,Il;HTCSi R ypaBH8fU'ISiN ,Il;JJSi 'IHCJI8 HB83.1!li8CTH~ ).;.= d.,..c)~ l1 

1·1'= ~~~..:. C y'leTON aToro UOJIODN B (2) ~Ot}=f.,. H t(S)::t,. (6y,n:eu fU'IZB 

paccN8TpHB8TD (2) B HOHRpeTHON CJJY'I86 OBepxnpOBO~R8, 38,!1;8B86NOrO EH

pazefU'ISiYH (3),(5)). Tor,IJ;a B J16BOj qacTH (2) UOJIY'IIN 

~ t~s)~\C~> =~pc<~a+p..<:~> == <e~-\-ct)o'~<tJ~.=·vtct>} 

,Sp ~~(~UO/S> = < ~c+>r{tj~ = \v.-\-Cf) 
($) ) . ~ ) 

2 

t 
--- I i 

H ·~r s .. <-'3'> ~ ~t<s> ;:~ \l* , ~~P -t~csJ1\~ ( <!)=~;'t · (E) 

Y'IHTHB8Si (5), B'B,Il;HN, 'qTO DOCJie BH'IHCJIBHHSi ROMNYTBTOpOB l!H 6y,neN 1!1116TD 

B npBBOH 'IBCTB (2) '16THpeXiPepNBOHHHe Cpe~e, 38BI!CJD!lm8 OT 'J.f'J3YX Bpe

NeH f, 't', OOCT8BJI6HHH8 13 onepaTOpOB Oo~C~) ,•. ·, ~f·(t"),. ·, • 
JVm ynpomeHHSi l!03fU'IRBJlllU!X l!HpazeHH.ii. C,IJ;eJIBeN ,IJ;B8 Dpi!6JIHZSHiali, OT

B6~8~X npe,Il;OOJIOZBHID 0 CJ1860N B38BYO,IJ;eHCTBHI ICB83B'I8CTBUo 

I. IlyCTI> onepaTOpH d,~(i), C(~('t) 2 ~t(t), t\('t} UO,Il;'IIHRXJ'l'Cii ypaBH6Hlll!l 

"CBOOO,IJ;HOrO .D;BBUHHfi" 

ih Jr:J.t= [a,.,H")=L:,.o.~W, ·it. ~t~);;;rf-~i-Hoj=[t~·p). 
dt 

0'1'01),!1;8 
o<t('l): exp[-i£t(T-0/h]r:X7 cf), 

~i'i") = exp[ -: Et<-r--t >Jt,] f>r<f). 
(7) 

B peayJIDT8T6 B DpBBOH 'IBCTB (2) OOTBHYTOR TOJIDRO O,IJ;HOBp€N6RHHe ~eTH

pe X\IJe pNB ORHble 0 pe ,Il;HI e • 

2. Ey.n;eu pacl!lenJIHTD qeTHpeX\IJeJWBOHHHe o,IJ;HOBpeNeaaae cpe,Il;Hie no 

Teopeue BMRa-.EJioxa-.Ue ,D,ONMHBcBca (cTporo BblnoJIH.Jmllle.lllcH ,li)IR. II,IJ;ea.JIDaoro 

rS38 RB83B'q8CTH~) H8 l!Hp8E6HBSi OT 61!H8pHHX Ope,Il;HI!X, y'IMT!JIB8f! npB &TOM 

o611U!e npaBBJIB oT6opa. 

B 3THX npe,Il;OOJIOlltefU'ISiX D:OCJie rp01ot03,Il;RBX, HO DpOCT!iX BH'IHCJ161U!R B 

J16BoH '18CTB (2) DOJIYqaeN 

:sp{ [ ra,-'0, t<.~)]o ( ~>J == .. )pLi.Tct)U~ v~( 6_id\ + e-::7 d.:) P, (<j) J = 0 ' 
(s) . ) • c~J . ; r > (s) 

~p{[nt-. .3J, ·tr!.~>.IW s>} =~~p[:tf<f)utV"(d_t~~7 +d~~~)~/3 l i-'O, 

8 npaBBSi npBBO,Il;I!TCSi R Bli}J;y 
t 

r.n;e 

fjf:,z 2:. ~dr- .Sp exp[-iu:-,,d:-1:)] AH( r' t ,t) Z\(.2:) + 
' t C:£f • t 

+ l/tr2:_ ~d-,; ,SJ.) exp[iu.~( f .. 't)J A7q(!' (t:-) ;Z)( L) 
'1 *• ('EY 

((=01,~), 

2)(2:.) =.-Spt)t ~ x-• eJ<p[- HC~l/OJ) Z =.So exp[-f-1<:>-)/0]) 
(U ~ lXY 

3 
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l 

AHCot,t,7") =L2.~expu;ct+7-}J!v" (
9

) 

x { exp[i( Et- Et,,)('t-t)/A]Cutu, • .;-v~ v++,ffc I+N'I>~t-ll- ~-s.)+N, iVY++~- OJ+ 

+ expci< ft -Et-~><7"-tJ;F.J(utut·fV. vt.Jf<~+N,> ~l,)t·i~)+M1 v.,.,C1-~;)J+ 
2 ' ' 

t e xp[i (£t+·E-+_,>cr-t>/t.Jcut v+.,+ vt u+.,)[(frNfJ( 1-v.;)( 1-JA ... -;)-N, vtf1~-~ + 

+ expr:c£. +£-. .. 1)(f-t)/liJ( Ut '4-~+ Vtl)*_;[ N1 u- ~t)( 1-.r'-·t.·)-(I+Nq> Vt }'1-t.,l} 

(:sNpa&eHI!e ,ItJIR: A~l~.t,'t) no.nyt~aeTC.H npocTol4 aa.MeHoil V ~ }l). Co:seplll8Jl 
B (9) CTSH.ItBPTHNiri Dpe.IJ.eJl:bHNH nepeXO.D. f 0--00, f;-+0 Ill BCDOJil>Syg HSBeCT-

Hoe COOTHOWeiU!e 1. = j_ _ (j[O X) 
X:ttt, X+ < , 

C yt~eTON (6), (8) Dpi!XO,ll,l!N R CJie.IzyDIU!l\1 RIIHeTBtJeCRJ/111 ypaBHeiU!Sil\1; 
·t 

()v~ = 2_ Z'l [f(U*V~<+ v .. u,J{C<l+N~)CI-v+)U-y.,,.>-N,~1)'\1S<E/E~<+t,"'-1>.6 (k+q+·' )+ 
ot K,f t.v 

+ fN,lH>.;.>U-)-•k>-Cf+Nq))J1 tl~e.JSc Et+EI<-1tw,1>~ (k+t -q)} + 
~ l ' ' 

+ L_:_'ii ~ (utu"- "t '{>{W+ N,>~l 1- 'V)+ N1 v; (\)k -1)]o CE"- E~- t.u>,)f.1(k--t-q>+ 
"·1 ,.,v 

+[(f+Nf)Y/~k-O+Nf~I<Cf-~1)]8(£;.-Et+hwfM(k+q-tl}, (Iu) 
1l -Lt 1 
~.r~= .L~~ uu1~+ '4 u«>{n ~+N,>U-JJt>cl-l>k>-N1 ~rJo<Et +£~+~w1M<Io~+t)+ "·f 

+[N,U-Yit>ll-J"•)-( f+N1)~~<f;]Sc Et+£;-~w,>Mk+ f -Cf)} + 

"2.Jtt ( l{ . + f:; 'liV f utulc-V+Vk) W+N~>rkc1-rt)+N,)"'+Cf'K"I)jo(Eic-£.(F,wj)Ll(l<-t-f()+ 

+[(I+ N9>~t(~~c-l)+ N1yk<f-f't)}8(£;-£t+hw,)ll( k+q-t>}. (II) 
Ypa:sHeHIII.H TaRoro TJ/IDa 6NJIM nonyt~eHN B pa6oTaX/21oonee Tpa~uaoa

HJBI lleTO.D.OII, OCHOBBHHw.l H8 ,l{eTSJI:bHOII p8CCIIOTpeHJIIJII npoueccOB pacceSiHJ/I.H 
RB83JIIti8CTIIIU H8 ~HOH8X Ill .MeTO,I{e ROMDeHC8UJ/IJII DOJJY~XCR B ypaBH8HJ/IRX 
CeJYXRpBHX t!JleHOB. 

B saKJIIl'lemte sa.MeTJ/111, qTo ecJIM noJIODTl> B (IO), (Il)u.:: 1, ~= o , TO 
liN npH.D;eM J< o6NtJHOIIY ypa:sHeHI!Il Enoxa ,ItJIR: aJiel'l'poao:s B .MeTaJIJle. 

n/ ~~TEPATJPA 
~.H.EoroJIIl6o:s,H.H.EoroJIIl6o:s (IIJI.). 3~, I980, II, 245. 

/ 2 
B.r.Eap:b.HXT&p,B.ll.Ce.MJIIHOKBHBO.llpenpaHT ~~?6-64P, KHe~. I9?6. 
B.r.Bapl>RXTap,H.H.EH'IKo:sa,B.rr.ceMHHoaeHKo.TM~,I979,T.38,c.25l. 

PyltOIIHC:b nOCTyiiJIJI8 B JIS,ItaTeJI:bCKJII OT,I{eJI 
I .l{eRB.6ps: I9tli ro.IJ.a. 
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6orono5oa H.H./Mn./, nne~KO 8.H., menaea 8.8. KHHeTH~eCKOe ypaaHeHHe Anft 
caepxnpOIOAHHKa 

P17-8l~764 

ManaraeTCR IWIOA KMHeTH~eCKOrO ypaaHeHHR AnR K8831148CTH~ I C8epXOPOIOAHHKe 
HI OCHOie T04HOro KHHITH~eCKOro YPIBHIHHR Anft CMCTIMW, B38MMQAIACTBy~eA C $0-
HOHHWM noneM, a KOTOpoM HCKn~~eHW $0HOHHWI IMnnHTYAW• 8 cny4ae HeynopRA04eHHO~ 
~3W nony48HHOI ypaaHIHMe nepeXQAMT I o6w~HOe ypaaHeHMI 6noxa Anft 3neKTPQHOB 
a MeTanne. 

Pa6oTa awnonHeHa a na6opaTOPMM TeopeTH4ecK~ ~aHKH OMAM. 

Cooa.eHMe OfiloiAMHIHHOrO MHCTMTYTe ll,qBpllltX MCCIIeAOIIHMA. 4y&ta 1981 

8ogolubov N.N. (Jr.), Plechko V.N., Shelayev V.V. P17-81-764 
Kinetic Equation for a Superconductor ~ 

The kinetic equation for quaslparticles in a superconductor Is derived 
on the basis of an exact kinetic equation for the system Interacting with 
the phonon field with el lmlnated phonon amplitudes. In the case of the di~ 
sordered phase the equation obtained results in the proper Bloch equation for 
e·lectrons In a metal. 

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