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Shear viscosity of classical Yang-Mills field with use
of scaling invariance
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We report on our recent results of the shear viscosity η of the classical Yang-Mills (CYM) field on a lattice by
using the Green-Kubo formula, where the shear viscosity is calculated from the time-correlation function of
the energy-momentum tensor in equilibrium. The point of our investigation consists in utilization of the in-
herent scale invariance of CYM, and thereby the possible lattice-spacing dependence of the numerical results
was circumvented. Thus the dependence of the shear viscosity η(g, T ) on the coupling g and temperature T
is represented by a scaling function fη(g

2T ) as η(g, T ) = Tfη(g
2T ) due to the scaling-invariant property

of the CYM. The explicit functional form of fη(g2T ) is successfully determined from the calculated shear
viscosity: It turns out that η(g, T ) of the CYM field is proportional to 1/g1.10−1.88 at weak coupling, which
has a weaker dependence
on g than that in the leading-order perturbation theory but consistent with that of the “”anomalous viscosity””
η ∝ 1/g1.5 under the strong disordered field.
The obtained shear viscosity is also found to be roughly consistent with that estimated through the analy-
sis of the anisotropy of the pressure of the CYM dynamics in the expanding geometry with recourse to a
hydrodynamic equation.
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