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Fig. 1. Optimized geometries of liquid crystals: (a) the molecular structure of DPP; (b) the molecular structure of XPP.
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PEAR; (e) XPP, [MFUAR; (f) XPP, i h4tH
Fig. 2. The various states of DPP and XPP: (a) DPP, a liquid state; (b) DPP, a nematic state; (¢) DPP, a
smectic state; (d) XPP, a liquid state; (¢) XPP, a nematic state; (f) XPP, a smectic state.
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Fig. 3. Time (temperature) evolution of the instan-
taneous liquid crystal order parameters during the
growth of a liquid state, a nematic state and a Sm

state from the isotropic phase.
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Fig. 4. Optimized geometries of liquid crystals: (a) the molecular structure of 2FP; (b) the molecular

structure of 2FT; (c) the molecular structure of 5CB.
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Table 1. The related calculation results of various parameters of liquid crystal mixtures.

WmaT TR e R ITARAL RS A2 /1070 e R /mPa-s 71, 7/mPa-s(®)
5CB[2FT] 172 9.39 1117.73
5CB_2FT 200 7.51 1397.53 1467.48, 1.66(»)
5CB[2FP] 170 9.40 1101.28
5CB_2FP 200 8.75 1183.09 1203.54, 1.25()

W (a) X HLZE BB 1B (20.27] 23 iR I DK, K Z B BUE, B TE UL, SR U R S5 R
[ 2FP Bk 2FT e 3h 5 19K/,

K5 JBEWS 5CB_2FP LUK 5CB_2FP Kl 5iAH
5CB_2FT; (e) 5CB; (f) 2FT

(a) IR AW 5CB_2FP; (b) 5CB; (c) 2FP; (d) B AW

Fig. 5. The nematic states of 5CB_2FP and 5CB_2FP: (a) liquid crystal mixtures 5CB_2FP; (b) 5CB;
(c) 2FP; (d) liquid crystal mixtures 5CB_ 2FT; (e) 5CB; (f) 2FT.
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Fig. 6. Time (temperature) evolution of the instan-
taneous liquid crystal order parameters during the
growth of a liquid state and a nematic state from the

isotropic phase.
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Fig. 7. Time evolution of the instantaneous liquid

crystal order parameter during the equilibrium molec-
ular dynamics at 7' = 313 K.
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Fig. 8. Time evolution of the director mean squared displacement of liquid crystals.
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Abstract

It is critical to improve the response speed of a liquid crystal wavefront corrector in order to increase the band-
width of a liquid crystal adaptive optics system. The design of liquid crystal molecules with small rotational viscosity
becomes a basic method of increasing the response speed of a liquid crystal wavefront corrector. Various phases of liquid
crystal from molecular dynamics simulation are given in this paper, and the detailed computational methods of order
parameter and rotational viscosity are also presented. Rotational viscosities of liquid crystals are compared based on
the molecular dynamics of mixtures. The data fluctuation is reduced effectively through several simulations and the
multiple analysis of original data. A detailed process of molecular dynamics of mixtures is given in this paper and the
result is greatly satisfactory. We believe that one can perform a better molecular design using this process and obtain a

better understanding of molecular interactions of LCs.
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