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Competitive contribution of dielectric and elastic free energies to rotation of
anisotropic micro-particles dispersed in liquid crystal host

Ozaki, Masanori
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We demonstrated electric field-induced rotation control of liquid crystal
(LC) micro-particles in a LC host, and unravel its mechanism by theoretically calculating the
contributing free energies. Cuboid-shaped micro-particles with inner molecular alignment along the
long axis are fabricated via two-photon excited direct laser writing, and dispersed in a
dual-frequency LC to be electrically driven by a voltage applied in the in-plane direction of the
cell. Under an electric field, the particles rotate either clockwise or anticlockwise to align the
inner molecular alignment parallel or perpendicular to the applied field. The complex motion is
found to be the result of a delicate balance between the elastic energy of the host LC around the
particle and the electrostatic energies of the host and the particle.
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