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摘要  

利用3个具有不同的同位旋和动量相关性的热力学模型研究了非对称核物质的热力学性质， 它们是重离子碰撞中

同位旋弥散数据约束下的、 同位旋和动量相关的MDI模型， 完全动量无关的MID模型， 以及同位旋标量动量相

关的extended MDYI(eMDYI)模型。 主要研究了同位旋非对称热核物质的对称能和系统力、 化学不稳定性以

及液气相变的温度效应。 MDI模型对称能的温度效应来源于动能和势能两部分贡献， 而MID和eMDYI模型只有
势能部分对对称能的温度效应有贡献。 研究结果还表明， 力学不稳定性区域、 化学不稳定性区域和液气共存区

都依赖于模型的同位旋和动量相关性, 以及对称能的密度依赖关系。 

In this article， three models with different isospin and momentum dependence are used to 
study the thermodynamical properties of asymmetric nuclear matter. They are isospin and 
momentum dependent MDI interaction constrained by the isospin diffusion data of heavy ion 
collision， the momentum independent MID interaction and the isoscalar momentum
dependent eMDYI interaction. Temperature effects of symmetry energy， mechanical and 
chemical instability and liquid gas phase transition are analyzed. It is found that for MDI 
model the temperature effects of the symmetry energy attribute from both the kinetic and 
potential energy， while only potential part contributes to the decreasing of the symmetry 
energy for MID and eMDYI models. We also find that the mechanical instability， chemical 
instability and liquid gas phase transition are all sensitive to the isospin and momentum 
dependence and the density dependence of the symmetry energy.
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