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PHASE SPACE MODEL OF PROTON EMISSION AND

HARD PHOTON PRODUCTION IN HEAVY ION COLLISIONS"1"

A. Bonasera, G.F. Burgio, H.H. Wolter
Sektion Physik, Univ. München, D-8046 Garchi.ik

The emission of particles and photons in energetic heavy ion collisions as probes of the state
of nuclear matter in the collision has been widely studied in microscopic kinetic modeb
(LV, BUU, VUU, QMD etc.). Since some of the results are not compatible with each other
it seems useful to investigate these processes in a simpler model which still contains the
essential physical ingredients but allows to study some of the releavant questions in a
simpler way.

We therefore present a macroscopic (in coordinate space) - microscopic (in momentum
space) model of the collision. In coordinate space the nudeons are divided into spectators
and participants on a geometrical basis and they move on straight trajectories. In
momentum space the participant nudeons undergo nucleon-nucleon collisions following the
method of ref.l. Pauli blocking is studied using various procedures (exact, fixed Fermi
spheres, etc.). The collision is further devided in two stages: a compression stage with a
slowing down in coordinate space and with NN-collisions in the participant zone, and an
expansion phase with the evaporation of nudeons. Fiç.l gives an example of proton
emission which shows that the model does reproduce experimental data.
Hard photons are produced in the model during the compression stage in p-n collisions. In
Fig.2 we show results for two reactions. It is seen in agreement with other calculations that
the model explains the photon productions at lower bombarding energies but underpredicts
the data at higher energy. The dependence of these results on the various ingredients (Pauli
blocking, spurious contributions, npT-cross section) will be discussed. We also investigate
proton—7 correlations and w production.
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