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LA Molecular Theory on Phase Behavior for Liquid Crystalline Mixtures

Liquid crystal has orientational order of crystal and mobility of isotropic liquid. Liquid
crystalline mixtures have been actively used for applications, such as display devices.
However, phase behavior in liquid crystalline mixtures is not well understood theoretically,

In this thesis, behavior of liquid crystalline mixtures is studied using molecular theory with
only hard-core molecular interaction. Originality of this thesis is to use the symmetry breaking
potential method with the mean field theory for mixtures of liquid crystals.

This thesis consists of 5 chapters, and the main contents in the chapters and new major
findings are briefly written as follows.

Chapter 1 was devoted to summarize liquid crystals and previous theoretical studies.
Background, motivations and purposes of this thesis were described.

Chapter 2 described isotropic(Iso)-nematic(N) phase transitions in hard rod-disc mixtures.
Results indicated that biaxial nematic phase is always less stable than two types of uniaxial
nematic phases: rod-like optically positive one and disc-like negative one. Biaxial nematic

phase never appears in the rod-disc mixtures without attractive intermolecular forces.

Chapter 3 expounded phase behaviors in mixtures of hard rods in an external field. Three
types appear for phase diagrams in the external field-composition plane depending on pressure.
One type shows critical point, another shows that Iso+N co-existence region continuously
change to N+N co-existence region, and the other shows Iso+N-+N triple point by an external
field. Our present results suggest controls of critical field and triple point by mixing liquid
crystals.




Chapter 4 dealt with phase behavior given by molecular chirality in mixture system. In the
high pressure region, phase separation between right handed helix and left handed helix
cholesteric phases occurs if molecular chirality is strong. We find that phase separation which
originates from molecular chirality appears for hard-core potential model.

Chapter 5 described new findings given by this thesis and how they contribute to future
development of liquid crystals.

In this thesis, phase behavior of liquid crystalline mixtures was investigated using molecular
theory with symmetry breaking potential method for future development of liquid crystals.
Though liquid erystalline mixtures are complex systems depending on the molecular shape and
interactions between molecules, this thesis provides useful tools to understand behaviors of
liquid crystalline mixtures .
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