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Molecular Design and Simulation of Nematic Liquid Crystal of

Fast Response and High Birefringence

HE Jun'?, ZHANG Ran'?, LU Xing-hai', XUAN Li'
(1. State Key Laboratory of Applied Optics ,Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Science , Changchun 130033,China;

2. Graduate School of Chinese Academy of Science, Beijing 100039,China)

Abstract

At present liquid crystal adaptive optical system can not meet the requirement of correcting
atmospheric turbulence frequency (>>40 Hz), which is mainly limited by response time of liquid crys-
tal in LCOS (10~20 ms), meanwhile, phase modulation range should exceed 1A. Hence the urgent

need is to develop new nematic liquid crystal of fast response and high birefringence. This paper sum-
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marized general rules which impact the viscosity and birefringence of liquid crystal, on this basis, two
liquid crystal molecules with low-viscosity, high birefringence were designed. Using the simulation of
the AM1 semi-simulation quantum chemistry calculation, the values of An and A{ were predicted.
Simulation results showed that the two liquid crystal structure satisfied the requirements of adaptive

system well.

Key words: fast response; high birefringence; nematic; liquid crystal
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