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Study of mechanisms of entropy production and dynamical properties at high
temperature and density
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DHusimi function, which is a coarse-grained quantum distribution function

was computed for the guluon system described as a quantum Yang-Mills theory, and directly calculated

entropy as the Husimi-Wehrl entropy to examine the possible creation of entropy. We have shown that

entropy is certainly created in the semiclassical approximation. 2) Shear viscocity was computed in

a classical field theory that is interpreted to describing an infrared dynamics of the quantum
field theory. It was found that the infrared dynamics may dominate to give the shear viscocity of
the theory. 3)On the basis of the functional renormalization group method(FRG), we clarified the
phase diagram at finite temperature and density, and identified the QCD critical point. FRG is
further applied to exlore the nature of the specific collective modes associated to the critical
point, and showed that the quark matter is likely to undergo a phase
transition to an inhomogeneous phase.
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