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Critical Behavior of Plasmon Damping Rate in Thermal Scalar Field "

ZHANG Han-Zhong” ~ WANG En-Ke
(Tnstitute of Particle Physics, Huazhong Normal University, Wuhan 430079, China)

Abstract Thermal Renormalization Group equations are derived in the framework of Closed-Time-
Path formalism in real-time temperature field theory. The numerical solutions of the Thermal
Renormalization Group equations show that the coupling constant runs with temperature. Applying
Thermal Renormalization Group equations to $° theory with spontaneously breaking symmetry, we
investigate the critical behavior of the damping rate of the plasmon with finite momentum at the
phase transition temperature of restoring symmetry. As the critical point is approached, it tums out
that for the plasmon with finite momentum the damping rate decrease to zero. The tendence is
opposite to that obtained by taking the no-runing coupling constant. The result is consistent with

critical slowing down law.

Key words plasma, damping rate, critical temperature, thermal renormalization group equation

Received 17 June 2001
% Supported by National Natutral Seience Foundation of China (19928511, 10135030)
1) E-mail ; zhanghz @ iopp . cenu . edn . en



