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THE LONG TIME ASYMPTOTIC BEHAVIOUR OF
THE CORRELATION FUNCTIONS

——THE INFLUENCES OF THE WAVES ON THE
RELAXATION PROCESSES

S Bt W B T R |
N Sy Lo WD
— i’ e nd e Cnd

PO =EMER

Ho Yvu-PiNG
(Institute of Plasma Physics, Academia Sinica)

ABSTRACT

Based on the general theory of the non-equilibrium statistical mechanies, we have
discussed the influences of waves on the relaxation processes in macroscopic systems,
especially. about the non-exponential asymptotic behaviour of the correlation functions.

Because, how to select the representation is important for discussing the dissipative
processes in non-equilibrium statistical mechanies, it is desirable to start from the
elementary execitation representation. Using the Basic idea of C* algebra theory, we
have developed a method for operator expansion, and employed it to express the flow
operators in second quantized elementary excitation representation. Taking the resi-
dual interaction between the elementary excitations as perturbation in the caleulation
of the resolvent of the Liouville operator, and using the method of projection operator,
a general expression of the non-exponential decaying part of the correlation functions
have been obtained.

By analysing the procedure of treating the elementary excitation spectrum, we
devided the residual interaction into two parts. For pure dissipative mode, taking into
acecount the linear interaection, the main terms of the non-exponential decaying part

(f% term) were obtained. Detailed analysis shows that, the non-lihear interaction
(mode-mode coupling) is very small, and leads to a relatlvely faster decaying process
(t™* or s0), hence it ean be neglected.
‘ This article emphasizes that, for the wave processes, the local fluctuation correla-
tion, the particle self-correlation and the transport proeesses are different in nature.
Their relative magintudes (relative to the corresponding quasi-particle parts) may also
be quite different.

With these general results, we have. analysed briefly the relaxation processes in
liguid, and made some discussion about the so called mode-mode coupling theory.



