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Creation of ultrawide-bandgap-semiconductor exciton-engineering using
deep-ultraviolet time and spatially resolved spectroscopies under extreme
environments
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This study explored the excitonic properties of ultrawide bandgap
semiconductors and the techniques of deep-ultraviolet time and spatially resolved spectroscopies
under extreme environments. These include, unveiling that threading dislocations act as
non-radiative recombination centers in blue-emitting LEDs at above room temperatures, first
observation of deep-ultraviolet band-edge emission from nano-polycrystalline diamond, elucidating
the internal quantum efficiency, current injection efficiency, and light extraction efficiency of
AlGaN-based deep-ultraviolet LEDs, demonstration of deep-ultraviolet scanning near-field optical
microscope with spatial resolution better than 100 nm, resolving the bound excitonic properties of
n-type aluminum nitride.
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