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Extracting the Symmetry Energy Information
with Heavy Ion Collisions”

ZHANG Ying-xun" ", LU Xiao-hua', ZHAO Kai', LI Zhu-xia' , M. B. Tsang”, P. Danielewicz’
(1. Department of Nuclear Physics, China Institute of Atomic Energy. Beijing 102413, China;
2. Michigan State University/ NSCL, East Lansing » MI 48824, USA)

Abstract. Nuclear symmetry energy plays an important role in the properties of nuclei and neutron stars.
Since theoretical predictions of the density dependence of symmetry energy S(p) from microscopic nucleon-
nucleon interactions show large uncertainties, especially in the region of suprasaturation density, constrai-
ning the density dependence of symmetry energy has become one of the main goals in nuclear physics and
has stimulated many theoretical and experimental studies. In this paper, we have reviewed the ImQMDO05
code and its description on charge distribution, collective flow and nuclear-nuclear stopping. By comparing
ImQMDO5 prediction with data, the isoscalar part of nucleonic mean field, the energy and density depen-
dence of inmedium NN cross sectoin in the ImQMDO05 were determined. In order to extracting the symme-
try energy information by comparing the ImQMDO05 calculations with the data for ' ' Sn-+'"%'*Sn at
Eieam =50 MeV/u, the influence of symmetry potential and in-medium NN cross section on the isospin sen-
sitive observables of intermediate-energy heavy-ion collisions was investigated. Focusing on the region
above the Fermi energy, our results show that the symmetry potential plays a more important role in the
experimental observables, such as double neutron to proton ratio and the isospin transport ratio R;, than
that the in-medium nucleon-nucleon cross section does. Since the copious production of intermediate mass
fragments is a distinguishing feature of intermediate-energy heavy-ion collisions, we also examined the in-
fluence of cluster emission on the isospin transport ratio using different isospin tracers. The values of the
isospin transport ratios with the tracer defined by the isospin asymmetry of the heaviest fragments with Z
=20 in the projectile region is greater than those obtained from projectile residues (emitting source). This
phenomenon can be tested experimentally. By comparing the ImQMDO05 predictions with the data for three
observables, the self-consistent constraints on the symmetry energy at subsaturation density were ob-
tained.

Key words: symmetry energy; heavy ion collision; collective flow; stopping power
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