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Abstract

We examined the effects of particles’ geometric shape on the uniaxial-biaxial and planar-
homeotropic phase transitions (in the planar phase the long axes of the particles are parallel with
the walls but in the homeotropic one are perpendicular to the walls) of hard cylinders and hard
rectangular rods between two hard walls. The calculations have been done using the Parsons-Lee
theory into the Zwanzig approximation where the particles are allowed to orient along the X,
y, and z directions. These particles show a first order phase transition from the planar state to
the homeotropic structure that terminates at a critical point i.e. L/D~3@ and /p~237 for hard
rectangular and cylindrical rods, respectively. Here L and D are the length and the diameter of
the particles, respectively. In addition, for both shapes, there is a second order phase transition
from the uniaxial planar phase to the biaxial planar one where there is three different optical axes.
This transition occurs at higher densities for the particles with smaller shape anisotropies due to
decreasing of the excluded area in the planar order. Our calculations depict that both types of
phase transitions take place at lower densities for the cylinders because of higher excluded volume
between two cylinders.
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