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Liquid crystals are matter in an intermediate phase between solids and liquids made up of
uniaxially aligned rod-like molecules, and possess fluidity of liquids and anisotropy of solids.
Liquid crystals are now widely used for not only flat panel displays but also other tunable
photonic devices since their refractive indices can be tuned by an external field. On the other
hand, photopolymerizable liquid crystals have polymerizable groups and are used in fabrication
of anisotropic optical films. They can be obtained by pre-aligning molecules and irradiating
ultraviolet light to induce photopolymerization. Moreover, anisotropic micro-particles can
also be fabricated from pre-aligned photopolymerizable liquid crystals by inducing local
polymerization within the sample. Because the alignment of rod-like molecules in the liquid
crystalline state is retained within the fabricated particles even after polymerization, the optical
and dielectric anisotropies are also retained in the particle.

When anisotropic micro-particles are dispersed in liquid crystal hosts, their inner molecular
alignment acts as an anchoring potential at the LC-particle interface. In this study, we focused
on anisotropic micro-particles with topological defects as new materials for liquid crystal
colloids. Liquid crystal colloids are composites of liquid crystals and colloidal particles, and
have been studied intensively because particles in liquid crystal hosts spontaneously form 2D
or 3D colloidal crystals; however, possible particle arrangements are limited in conventional
liquid crystal colloids since topological charges of isotropic, spherical particles cannot be
controlled. In contrast, topological charges of anisotropic micro-particles can be easily varied
through inner molecular alignment control, therefore novel alignment behavior in liquid crystal
hosts that cannot occur in particles that are isotropic may arise. Here, we report quasi-periodic
arrangement of anisotropic micro-particles in liquid crystals successfully achieved by controlled

topological charges of particles.
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