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Characterization and control of defects in low-temperature-grown Bi-based
compound semiconductors for novel terahertz wave emitters and detectors
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In this study, we have investigated microstructures, defects, and electrical
and optical properties of low-temperature (LTG) MBE-grown (In)GaAsBi related thin films which are
used for photo-conductivity antenna (PCA). First, we have found that (1) in the single crystal thin

films, As-precipitates are formed at the thin film/substrate interface, whereas Bi-rich GaAsBi
precipitates and Bi-precipitates are formed uniformly in the entire thin film after annealing and
that (2) in the case of solid-phase epitaxial growth of amorphous thin films, Bi-rich GaAsBi and Bi
precipitates are formed only at the region just above the thin film/substrate interface. Next, we
have established a system of optimization of growth conditions for obtaining (In)GaAsBi applicable
to PCA, using carrier lifetime measurement. Furthermore, we evaluated two-dimensional photo current
property of GaAsBi by scanning internal photoemission microscopy and we found very uniform optical
property in the GaAsBi crystal.
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