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ABSTRACT
We present a new transport theory for the study of hadronic matter in heavy ion

collisions up to beam energies of w 1 GeV/nucleon.  This is done by solving coupled
tr+nsport equations for nucleons, delta resonatws,  and pions. In this paper, we
present  results on pion production, such as the ‘two temperature’ energy spectra,
prdferential emission of picas  in asymmetric collisions, and total pion excitation
fulictions  as obtained with our theory, and we compare them to experimental data.

1.  IN+ODUCTION

Relativistic (Abeam  z 1 A.GeV)  heavy ion collisions have been the subject
of numerous investigations during the last decade. The observables investigated
include produced pions, kaons, dilepton pairs, photons, and anti-protons, as well as
emittedlnucleons  and light and heavy fragments.I) The goal in these experiments is
to study  nuclear matter under extreme conditions of high density and temperature,
i.e. to learn more about the nuclear equation of state.2)
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a theoretical standpoint, this energy region provides interesting chal-
,lenges. Since the beam energy is comparable to the mass of the nucleon, non-
‘relativistic approximations to the nuclear dynamics problem are no longer suit-
able. In!addition,  the energies are high enough to create baryonic excitations, and
mesonic  degrees of freedom become important as well. However, the achieved en-
ergy density is well below what is required to dissolve nuclear matter into a plasma
of quarks and gluons.

In order to compare to experimental observables and to study heavy ion reaction
dynamics at relativistic energies one has to develop a transport theory based on
quantum hadron  dynamics,3)  where the relevant degrees of freedom are nucleons,
baryoni excitations, and mesons. Recently, we have put forward4) such a transport
theory. t enables us to construct a detailed theoretical model of the evolution of

i
:the  ph e space distribution functions for nucleons, delta resonances, and pions
during t e course of relativistic heavy ion reactions.

Our theory  and its solution method are extensions of the Boltzmann-uehling-
Uhlenb&k  model (BUU)s)-“)  and the quantum correlation dynamics.‘3)-‘5)  These

tInvitdd  talk presented at the Workshop on Relativistic Aspects of Nuclear Physics, Rio de
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