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ABSTRACT

Estimates of the magnitude of the pion phase space distribution function in rela-
tivistic heavy ion collisions suggest the importance of considering final state enhance-
ment factors in a kinetic description of these collisions. We present a test particle
method for simulating the Boltzmann equation for Bosons  and illustrate it by way of
the mean collision times in equilibrium, and the approach to equilibrium.

1.  Int roduct ion

Much attention has been devoted in recent years to isolate possible signals of a
phase transition to the quark gluon plasma in relativistic heavy ion collisions.’ It has
become clear that a detailed understanding of the final state hadronic system is re-
quired. Here we consider the “cool pion”  excess (over the p-p case) observed in heavy
ion experiments at CERN and AGS.*  Various authors have examined thus far the ef-
fects of softened pion  dispersion relations;3  collective fl0w;4,~  and heavy resonance6

and excited baryon’ decays. The possibility of a non-zero chemical potential has also
been pointed out by Kataja and Ruuskanen:’ a thermal model with non-zero chemi-
cal potential reproduces the experimental’ negative k*-data  for 0+ Au at 200 GeV/n
if T= 167 MeV and pI  = 126 MeV. However, transverse flow tends to wash out the
desired effect;s  for such a system the pion  mean free path is too short (X  N  1 fm) to
be compatible with freeze-out radii, R N  7 fm;““” and the corresponding rapidity
distributions are too narrow.

This suggests that one should consider non-equilibrium features via a quantum
kinetic equation with realistic initial conditions. An example of such an approach
is the bosonic Boltzmann equation (BBE). In the next section we shall demonstrate
the need for quantum statistics, i.e. an “induced radiation,” or “feedback,” effect. In
sections 3 and 4 we introduce a test particle method for solving the BBE.














