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In this study, we systematically evaluated the nanocolumn (nanopillar) structures
prepared by both the bottom-up and top-down methods to investigate the influences of
nanostructural and nanocrystalline effects on the optical properties in the InGaN-based
nanostructures. Firstly, for GaN/AlGaN nanocolumn arrays fabricated by the Ti-mask
selective-area growth, the blueshift of emission from the quantum wells was observed as the
column diameter decreased. It was found that the blueshift originated from the strain
relaxation effect by comparison with the theoretical calculations. Then, for InGaN/GaN
nanopillars prepared by selective etching called HEATE, the pillar diameter dependence of
internal quantum efficiency (IQE) and light extraction efficiency (LEE) was investigated
both experimentally and theoretically. The nanostructure was optimized based on the pillar
dependence of IQE and LEE.
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