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Abstract

We investigate the stochastic Direct Simulation Monte Carlo method (DSMC)
for numerically solving the collision-term in heavy-ion transport theories of the
Boltzmann-Uehling-Uhlenbeck (BUU) type. The first major modification we con-
sider is changes in the collision rates due to excluded volume and shadowing/screening
effects (Enskog theory). The second effect studied by us is the inclusion of an ad-
ditional advection term. These modifications ensure a non-vanishing second virial
and change the equation of state for the scattering process from that of an ideal
gas to that of a hard-sphere gas. We analyse the effect of these modifications on the
calculated value of directed nuclear collective flow in heavy ion collisions, and find
that the flow slightly increases.

1 Introduction

One of the still most challenging questions in nuclear physics is that of the
equation of state (EOS) of nuclear matter [l]. To investigate the properties
of nuclear matter at high densities and temperatures, heavy ion collisions are
of great importance, and various experiments are conducted for that purpose.
The simulation of such collisions however is equivalent to solving a quantum-
mechanical many-body problem, which to date is not fully possible. Different
approaches have been made to nevertheless approximate the solution. One
method is that of Molecular Dynamics (see for example [2]),  in this method
both the long-range attractive (soft) and the short-range repulsive (hard) part
of the particle interaction is parametrized by potentials, the trajectories are
continously  updated in response to the local potential.

Another semi-classical particle-based method is the BUU approach. Here the
soft part of the interaction is represented by mean fields, while the hard part
is given by an explicit collision term. The collision term itself can again be
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