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Development of combinational evaluation of photoemission and photoluminescence
spectroscopy towards highly efficient nitride semiconductor-based optical

devices

Ichikawa, Shuhei
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i In this research project, we directly evaluated surface carrier lifetime of
InGaN, which has been extensively studied as a visible light-emitting devices, using two-photon

photoemission spectroscopy.

The surface carrier lifetime on the as-grown (0001) InGaN was estimated to be 3.8 ns, which was
about two orders of magnitude longer than the lifetime on a GaAs(110) surface. It indicates that the
surface recombination rate of InGaN surface is significantly slower. When Cs was adsorbed on the
InGaN (0001) surface to suppress surface band bending, the surface carrier lifetime was drastically
reduced to 48 ps. We found that the surface recombination of InGaN is extremely dependent on the
amount of surface band bending, and control of the band bending is a key technology towards highly
efficient micro-sized InGaN-based optical devices.
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