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Carrier Dynamics and Optical Function of Nanostructured Nitride Semiconductors
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We have researched optical properties of nano-sized nitride columnar
semiconductors and demonstrated three items as described below.
(1) Both of internal quantum efficiency and light extraction efficiency of the nano crystals are higher
than those of film samples, then nanocolumns show very high external quantum efficiency. (2) We estimated
depth of localized states for InGaN/GaN samples, and defined a clear relationship between the depth and
the emission efficiency. We measured additionally crystal size dependence of GaN nanocolumns, and we
found nano-size effects in the exciton-phonon interaction. (3) We detected stimulated emission via an
array of the nano crystals, and observed directly the oscillation mechanism through time-resolved
spectroscopy, real spatial images, and wavenumber spatial images. Furthermore, we evinced the influence
of structural fluctuation on the column arrays.
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