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Abstract 

Delays associated with elementary interaction processes are investigated. 
The case of broad resonances is discussed in the context of reaction sim- 
ulations. 

1 Introduction 
This study has been first motivated by problems within the transport theory 
for low-energy heavy-ion reactions. The common microscopic models for the 
reactions include the cascade and the Boltzmann-equation models. In the 
cascade model, a reaction is represented as a superposition of independent 
NN collisions. The Boltzmann-equations models account for the mean-field 
effects, in addition to collisions, with particles moving along curved rather 
than straight-line trajectories in-between the collisions. Within the models 
there is a flexibility in including different produced particles; the mean-field 
parameters may, principally, be constrained using flow data. 

In simulating the reactions, it is necessary to decide how to simulate the 
elementary scattering processes. Some possibilities are indicated in Fig. 1. 
The most common prescription is the one where particles change their mo- 
menta at the distance of the closest approach. This constitutes the so-called 
impact scattering. Variations exist, correlating the spatial separation between 
the particles and the momentum transfer, as in the attractive (qr < 0) and re- 
pulsive (qr > 0) impact scattering. At low energies cross sections are isotropic 
and the choices include the billiard-ball scattering. Finally, the billiard-ball 
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