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Design of artificial nanocrystals based on nanocolumns and creation of new
optical functionalities
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In this study, we have realized optical functionality that InGaN does not
have by designing a unit lattice structure, and we have introduced a chiral structure in which
mirror symmetry is eliminated. The chiral structure has different refractive indices for left- and
right-circularly polarized light. Therefore, the chiral structure is expected to realize an
ultra-compact circularly polarized light source.

Nanopillar structures were fabricated on blue LED substrates by hydrogen environment anisotropic
thermal etching. The nanosturcutural effect produced higher emission intensity than a planar
structure, and polarization rotation was observed only 1n the chiral pattern, which was in good
agreement with the calculated results of rigorous coupling wave analysis. Because the wavelength at
which polarization rotation occurs can be controlled by the period and diameter, it was found that
large polarization rotation can be obtained in the visible light region by optimizing the
nanostructure.
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