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Fig. 1  Diagrammatic sketch of three-dimensional rigid

liquid crystal molecular. I, m, n are unit vectors

across three orthogonal directions, /,m.n are the

rod lengths along the directions of I,m,n.
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Fig. 2 Transition between N(+) phase and N(—) phase

as a function of the length 7 and length / at fixed

length n. Solid lines: biaxial nematic liquid crys-

tals B; dash lines: uniaxially symmetry systems.
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Fig. 3 Phase diagram of nematic liquid crystals on the
basis of molecular biaxial parameter A vs. the re-
duced temperature. Solid line: mean field theory;
dash line: bifurcation theory; squares: two-parti-

cle cluster theory
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Determination of Landau Point in Biaxial Nematic Liquid Crystals

LI Ce, ZHENG Gui-li, ZHANG Zhi-dong
(School of Science, Hebei University of Technology ., Tianjin 300130, China, E-mail ; licehao@ 163. com)

Abstract

Based on the model of biaxial nematic liquid crystals, the Landau point in the biaxial nematic
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liquid crystals was determined by using bifurcation theory and two-particle cluster theory. The mole-
cular biaxial parameter dependent curves transiting from istropic phase to uniaxial nematic phase were
obtained. At the Landau point, the results of molecular biaxial parameter A obtained from bifurcation
theory, two-particle cluster theory and mean field theory were the same, but the results of reduced
temperature ¢t were different. The reduced temperature obtained from two-particle cluster theory was
more accurate. The result of two-particle cluster theory was more reasonable than those obtained from
the other two theories. The results demonstrate that it is necessary to consider the short range corre-

lation between each pair of neighbor molecules.

Key words: biaxial nematics; Landau point;bifurcation theory;two-particle cluster theory
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