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In [1] it was argued that the gluon field of a large, ultrarelativistic nucleus can be
considered as a classical field for small values of the longitudinal momentum fraction
x and on transverse momentum scales AQC D <C k\ <C /J2, where ft2 is the transverse
area density of color charges. The authors of [2] estimated JJL ~ 0.4 GeV for collisions
of Au-nuclei at RHIC energies. Based on this argument, the gluon field produced
in a collision of two ultrarelativistic nuclei is computed perturbatively by solving the
classical Yang-Mills equations order by order in the strong coupling constant g [3]. It
is shown that to first order in g, the spectrum of produced gluons is identical to that
obtained in a perturbative quantum calculation of gluon Bremsstrahlung [4]. It is also
identical with that of a coherent quantum state generated by independent collisions
between the (ckissical) color charges in the two nuclei [5]. The perturbative solution is
unstable under perturbations [6]. The instabilities arise from the non-Abelian terms
in the equations of motion for the gluon field [7], which enter only at higher order
in the perturbative solution scheme [3]. The decay rate of the perturbative solution
is shown to be of order /x. Since the non-Abelian terms describe the self-interaction
of the produced gluon field, and since such interactions lead to thermalization, the
decay rate provides an estimate for the thermalization time scale of classical color
fields in ultrarelativistic nuclear collisions. For Au-nuclei, this time scale is therefore
of order 0.5 fm/c, in agreement with results for the kinetic thermalization time scale
[8].
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