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Development of Quantum Molecular Dynamics Model and Its
Application to Heavy-ion Reactions near Barrier’

WANG Ning?, LI Zhu-xia® "2, WU Xi-zhen®
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Abstract. We have developed a new microscopic dynamical model called improved quantum molecular dy-
namical model (ImQMD). This model can describe the fusion process at energies near the Coulomb barrier
as well as the multifragmentation process at intermediate energies in heavy-ion collision (HIC) uniformly.
By using this model, fusion cross sections (including some of neutron-rich nuclei reactions and that of new-
ly measured '**Sn+* Ni fusion reaction) of tens reactions can be reproduced remarkably well. In fusion re-
action, the dynamical effects, isospin effects and mass asymmetry effects etc. can be treated comprehen-
sively and self-consistently in this model, which offers a new way to study fusion reaction and to explore
the mechanism of synthesis of superheavy elements hopefully. In addition, the quasi-fission process in
heavy nuclei fusion are studied preliminarily by this model. The dependence of lifetime of composite system
on the incident energy, system size, and N/Z ratio of composite system are found.

Key words. improved quantum molecular dynamical model; neutron-rich nuclei; massive nuclei; fusion

cross section; lifetime of composite system
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