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It has been shown theoretically [1] and confirmed experimentally [2] that heavy ion reactions
(HIR) at intermediate energies, especially for central collisions, are strongly dominated by the
mid-rapidity emission, a component which is emitted early during the dynamical reaction phase.
This prompt and copious dynamical emission is proportional to the impact parameter b and
evacuates a large amount of available system energy [1,3]. Since this emission occurs in the early
compact phase of HIR, it is crucial to study details of the early transformation of the initial
relative motion of the entrance reaction channel into other forms of energy in particular to its
main components, heat Eth and compression Ecompr. We have carried out such a study within
the framework of the semi-classical Landau-Vlasov model with the momentum-dependent Gogny
interaction D1-G1 [4]. In this model, σNN is the free nucleon-nucleon cross section with its usual
energy and isospin dependence. For the sake of simplicity, σNN is assumed to be isotropic and
density independent, an approximation which is fully justified in HIR below 100 MeV/u. In
an earlier work the free nucleon-nucleon cross section was considered [5]. Here, we investigate
the in-medium effects, i.e. how the change of σNN influences the early energy transformation
and the early particle emission. The change is taken into account by multiplying σNN by a
corrective constant factor F. In other words, we examine how the Eth and Ecompr evolve with the
reaction time and how the dynamical emission behaves and both as a function of the factor F. We
investigate two systems: 36Ar + 58Ni and 58Ni + 58Ni reactions at 52, 74, and 95 MeV/u (52, 74,
and 90 MeV/u for the latter reaction) at all impact parameters from central to peripheral collisions.

The results of the simulations show that the time evolution of heat Eth and compression
Ecompr during the early dynamical reaction phase present maxima at all incident energies. A
maximum is a rather robust observable. These maxima are function of the factor F. Their
dependence on σNN is more important in the head-on regime. For other impact parameters,
it is weaker and vanishes for grazing collisions. It is worth noting that Eth increases with
σNN, whereas Ecompr decreases. As expected, the value of the energy maxima increases with
the entrance channel energy. It should be noticed that the instant at which these maxima
are reached is almost independent of σNN and decreases with increasing relative velocity of col-
liding nuclei. One observes that Eth reaches its maximal value a few fm/c before Ecompr reaches its.

The amount of dynamically emited particles regularly depends on the factor F. As expected, the
dynamical emission is proportional to the value of σNN. The nice regularity of this observable
and its experimental accesibility may be used to constrain the factor by which the free NN cross
section σNN has to be modified in order to account for the modifications of the elementary NN
scattering process caused by the presence of nuclear surroundings.
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