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#W3CEHE Probing the liquid crystalline phase transitions of hard platelet systems

The broad objective of this thesis is to identify the phase behavior of a system of
platelet-like liquid crystal molecules modeled on a hard repulsion potential. Based on
the molecular theory of liquid crystals, we exammed ‘the phase transition of the system
by computer simulation.

In theory, platelet-like liquid crystal molecules have been predlcted to exhibit a
biaxial phase. Recently, those molecules are considered to be a novel liquid crystal-
material since a -pre-existing experiment showed that their switching speed between on
and off states becomes 10 to ‘100 times faster than traditional rod-like liquid crystal
molecules. Nevertheless, the basic research using a hard mﬁmtely thm platelet model
has not been investigated' fully.- :

We proposed a new method called the Phase Space Multi-histogram (PSMH) method
to compute free energy and chemical ‘potential. This is a kind of a generalized
ensemble method and is used to calculate free energy of hard repulsive particles by
interpolating from a non-interacting ideal gas state. Using the PSMH method, we can
study the phase transitions of the hard platelet system.

‘The organization- of the thesis is as follows. In Chapter 1, after briefly reviewing a
historical background of Monte Carlo computer simulations of liquid crystals, we
stated a scope and goal of this study. In Chapter 2, we explained the PSMH method
and gave a concrete example of 120 infinitely thin hard platelet system. In Chapter 3,
we tested the method to a system of 108 hard spheres and found that it was i
“applicable except at the higher pressure. In Chapter 4, we introduced a non-biaxial test
for hard platelet molecules of Dy, symmetry and defined a rocking parameter. We
applied the test to systems of 480 and 1200 infinitely thin hard platelets of various
aspect ratios and found that they did not show biaxiality. In Chapter 5, we tested the
PSMH method to a system of thin platelets as an intermediate case between infinitely
thin platelets and spheres and found that the method worked. We also computed
rocking parameters and discussed the prospect of this work as a guide for applying to
laboratory experiments. Finally, in Chapter 6, we gave a summary.
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