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We fabricated InGaN based nanocolumn arrays with various column diameters
and evaluate their structural and optical characterizations measured by electron microscopy and
micro-spectroscopy measurements. By comparing the structural and optical characterizations, we
systematically discussed the influence of the nanostructural effects on the optical
characterizations. By investigating the strain relaxation and surface recombination in the InGaN
nanocolumns both theoretically and experimentally, we made a significant contribution to the
research field of semiconductor nanostructures.

Additionally, we achieved the light emission enhancement by introducing plasmonic crystals to the
InGaN nanocolumn arrays. The mechanism of emission enhancement was originated from the standing wave
of surface plasmon. The device-type InGaN based nanostructures was proposed toward high efficient
plasmo?ic LEDs. We demonstrated the light emission enhancement at the lateral surface of the InGaN
nanocolumns.
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