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Theoretical Derivation of Elastic Constants of

Biaxial Nematic Liquid Crystal

ZHANG Rui-ling, LIU Hong
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Abstract

A general shape of biaxial nematic liquid crystal molecule was abstracted into three perpendicular



8 w5 B R 55 24 %

rods. Using superposition of rod-to-rod interaction energy, the total interaction energy of liquid crys-
tal system was derived. Expanding the total energy into a power series of directors distortion upto
second order term, 12 rotational invariants related to directors distortion were obtained and the elastic
energy density of the system in Saupe’s form was derived. The corresponding 12 elastic constants were
expressed in explicit forms of molecular structure, and the relationship between 9 elastic constants of
simple distortions and molecular rod lengths were discussed. When the molecule is non-cylindrical,
system becomes biaxial, the molecular rod length along non-distortion director (&) makes no contribu-
tion to elastic energy, while the two rod lengths perpendicular to & contribute both to elastic con-
stants. This elastic constant is determined by the square of their difference. Since this difference is
related to the non-cylindrical symmetry, the stronger the non-cylindrical symmetry is, the larger the
elastic constant is. When this difference is zero, the molecule is cylindrical, the elastic constants are

reduced to those of uniaxial nematics.

Key words: biaxial nematic liquid crystal; elastic constants; directors distortion
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