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Dynamic Evolution of Excited Finite Nuclei under Mechanical
Instability and Deterministic Chaos

XING Yongzhong!'!), FANG Yutian!, LIU Xiaobin!, ZHENG Yuming!?

(1. Institute of fundamental Physics of Tianshui Normal University, Tianshui 741000, Gansu, China;
2. China Institute of Atomic Energy, Beijing 102413, China)

Abstract: In the present paper the nonlinear characteristics of one-body dissipative of an excited finite nucleus has
been studied by simulating the evolution of the nucleus 208p}, within the Quantum Molecular Dynamics (QMD)
model . First, the phase diagram of the nucleus and the spinodal region were determined by computing the single
particle energy and chemical potential. Then the position and momentum of each nucleons in the 208p}, were
sampled according to uniform and fermi distribution respectively. After such preparation, taking these distribu-
tions as initial sates of QMD model, we simulated the evolution of the system in the action of the mean field with
no collision term. The variation of the density and the fluctuation of the nucleons distribution have been analyzed.
Our main attention paid on the comparison of the behavior of such quantities for the system started from 2%°Pb
with different initial states. The sensitivity of the mean field dynamics on the initial space distribution of nucleons
are demonstrated by calculating the Lyapunov exponents defined respectively in events space and phase space. The
nonlinear dynamical mechanism of the one-body dissipation, and thus the multifragmentation of heavy-ion colli-
sions at intermediate energy have been confirmed further. The conclusion is helpful for us both to understand the
dynamical mechanism of the heavy-ion reactions and to extend our knowledge about the nonlinear dynamics.
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