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Abstract

Most nematic liquid crystals are uniaxial and can be modelled by line fields.
Defects are then modelled by the singularity of the field. Recent development
in experimental chemistry has enabled to impose various boundary conditions on
the orientation field of liquid crystal. Controlling and designing the
orientation fields with desired defects has practical applications in addition
to theoretical interests. However, topological and geometrical study of the
alignment of liquid crystal is yet to be developed. The aim of this research
project is to investigate problems such as existence and distribution of defects,
and transition of them by use of homotopy theory and optimal transport. Their
solution would provide machinery to control orientation field and lead to

discovery of a novel functional liquid crystal.

Keywords: Liquid crystal, Intermolecular interactions, phase transition, homotopy, pseudo
vector field, optimal transport, disclination, bistability, Machine learning, Chemoinformatics
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