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Kinetic equations are  derived for  a sys tem weakly coupled to a thermal  bath. It is shown 
that the collision t e r m  has the same form as in the genera[fized kinetic oquatlons for  a sys -  
tem with a small  interaction. Equations of the type of Redfield's equations for  the spin den-  
si ty matr ix  and the ~ma'ster" equation a re  derived.  Long~tudinaI nuclear sp~n-~att~ce 
relaxation is consfdered as  ar~ example mad C~r te r ' s  relation is derived. The t r e a t m e ~  is 
based on thenonequkUbrium stat ist ical  operator  method developed by Z~barev. 

1.  I n t  r o d l x c ~ f o n  

The present  paper is devoted to .an investigation of relaxation processes  tn two weakly interacting 
subsystems,  one of which is in a nonequilibrium state and the other plays the ro-~e of a thermal  bath. We 
a re  interested in the problem of obtaining kinetic equations for a certain set  ~ mean values that charac-  
t e r i ze  the nonequilibrium state of the system. As is well known, ~;cneralizcd kinetic equations, i .e. ,  equa- 
tions for a certain set  of mean values {for e• mean values for ~ e  opera tors  of the spin occupation 
numbers  etc.), describing the nonequilibrium state of a system wit~ a small Interaction were  obtained by  
Peletmlnskii  and Yatsenko [1} and, by a different method by Pokrovsk~l [2]. A problem of a system coupled 
to a thermal  bath, s imi lar  to the problem considered in this paper, was studied by Pokrdvsk_li [31. He as-  
sumed that the nonequilibrium sys tem was subjected to an extern,~t variable field. 

In deriving k~netic equations, we shal~ use the nonextuitibrium stat ist lcal  opera tor  method developed 
by Zubarev [4, 5]. ~ the next section, we consider  the con~trnction of the nonr stat is t ical  opera-  
tor  and der ive kinetic equations for  a sys tem coupled to a thermal  bath. We show that the expression for 
the collision t e rm has the same form as in the generalized kinetic equations in [1, 21 but differs  from them 
in that the averaging in the equations is made ~'ith allowance for the states of the medium. In Section 3, 
we used our equations to der ive equations in a certain approximation. The s t ruc ture  of these equations 
r e sembles  Redfteld 's  equations [7] for  the spin density matrix.  The "mas te r"  equation is obtained for a 
special  case.  In Section 4, we consider the example of the problem of longitudinal nuclear spin-Latt ice 
reLa.xatloas and obtain Gor t e r ' s  relation. 

We should point out tic.at equations of the Redfield type were obLained in [3] by means of ghe noneclul, 
l ibr ium stat is t ical  operator  method with allowance for  an external  variable field. 

2.  C o n s t r u c t i o n  o f  t h e  N o n e q u | l i b r i u m  S t a t i s t i c a l  O p e r a t o r  

a n d  D e r i v a t i o n  o f  t h e  K i n e t i c  E q u a t i o n s  

Let  us consider  the relaxation of a small subsystem pLaced hJ ,~m equilibrium medium. We sha[l~'rcite 
the Hamiltonlan of the complete sys tem in the fo rm 

, ~  = ~r, + , ~ ,  + vo. O) 

where 
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