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Time-Dependent Variational Approach to the pure Gauge Theory
for Evaluating the Shear Viscosity! YASUHIKO TSUE, TONG-GYU LEE, HI-
ROSHI ISHII, Kochi University — The time-dependent variational approach to the
pure Yang-Mills gauge theory, especially a color su(3) gauge theory, is formulated
in the functional Schrodinger picture with a Gaussian wave functional approxima-
tion. The equations of motion for the quantum gauge fields are formulated in the
Liouville-von Neumann form. This variational approach is applied in order to derive
the shear viscosity, which is one of the transport coefficients for the pure gluonic mat-
ter, by using the linear response theory. As a result, the contribution to the shear
viscosity from the quantum gluons is zero up to the lowest order of the coupling g
in the quantum gluonic matter.

ISupported by the Grants-in-Aid of the Scientific Research No. 18540278 from the
Ministry of Education, Culture, Sports, Science and Technology in Japan.

Yasuhiko Tsue
Kochi University

Date submitted: 25 Jun 2009 Electronic form version 1.4



