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Nanostructure-induced stabilization of frustrated liquid crystal phases
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The purpose of this study was to induce an artificial frustrated phase by the use

of nano-scale structures. Polymer structures imitating the structure of a cholesteric blue phase liquid c
rystal were fabricated by direct laser lithography and in-situ photo-polymerization. In-situ photo-polyme
rization was found to be effective in producing orthorhombic or tetragonal nanostructures; three-dimension
ally structured liquid crystal phases reflecting these symmetries were stabilized at room temperature for

the first time. Furthermore, measurements of the electro-optic Kerr coefficients revealed a linear correl
ation between the Kerr coefficient and the lattice size perpendicular to the direction of electric field,

an insight which should be useful for the future development of materials with high Kerr coefficients.
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