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材料物理和化学

对称Y型分子向列相液晶的相变

王慧

解放军理工大学 理学院,江苏 南京 211101

摘要： 在V型双轴性向列相液晶分子的基础上构造一对称Y型分子,并将其抽象为呈"Y"状排列的三刚性分子长棒,考虑棒与棒间的简单相互作用

的叠加,得到了分子间的相互作用能。利用平均场理论,得到系统的自由能与序参数之间的函数关系,并给出了在一定温度下系统从各向同性相至

单轴相以及从单轴相至双轴相相变的相图。
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Phase Behavior of Symmetric Y-Shaped Molecules

WANG Hui 

Institute of Science, PLA University of Sciences & Technology, Nanjing 211101, China 

Abstract: Based on the V-shaped molecule of biaxial nematic liquid crystal, a model of symmetric Y-shaped molecule is 
developed. In this model the Y-shaped molecule is abstracted to three linked rod-like arms. Using a simple biaxial 
molecular interaction model in nematic liquid crystal, the interaction energy between two molecules is obtained by the 
superposition of all rod-to-rod interactions. With the mean field approximation, the free energy of the system is 
derived and the result shows that the free energy is the function of order parameters. The relationship between the Y-
shaped molecule and its ability to form a biaxial nematic phase is established. And phase transitions from isotropic to 
uniaxial nematic (NI phase transition) and from uniaxial to biaxial nematic(IB phase transition) are obtained.
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