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Optically isotropic liquid crystal based on designed defect-distribution and
polarization-independent electrooptic device
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Since liquid crystal optical devices utilize the anisotropy of liquid
crystals, their properties often depend on the polarization state of the incident light, limiting
their application. On the other hand, molecular arrays that produce anisotropy often contain
inconsistencies in the alignment field (topological defects). In this study, we aimed to realize
optically isotropic liquid crystals and explore novel optical devices by controlling the spatial
arrangement of defects which have been conventionally considered detrimental. Specifically, we
focused on blue-phase liquid crystals that stabilize a three-dimensional helical structure by
coexistence with topological defects, and achieved macroscopic control of the lattice plane and
lattice axis by providing an easy-axis for orientation on the device substrate surface and applying
an electric field, aiming at precise control of the lattice arrangement of the blue-phase liquid
crystal.
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