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Innovative research on electronic properties in alloy semiconductors

Shinozuka, Yuzo

3,400,000

198 H-VD1-x(111-V
(ZﬂO)%—X(InN)x ( )1-x( )X

X-band 9.6 GHz Q-band 34 GHz

i-v

Interacting Quasi-Band

(108)

By extending the IQB theory proposed by the applicant, we have developed a
theory that can calculate the electronic states of a novel mixed crystal system (11-Vl) 1-x (111-V)
x. Specifically, the composition ratio dependence of the pseudo-band structure in the electronic
state was determined for (Zn0) 1-x (InN) x. The results could explain to some extent the
experimental results obtained by Itagaki et al. of Kyushu University. In addition, the initial
growth mechanism of the thin film was theoretically investigated based on the first-principles
calculation. We have shown that the cyclotron resonance method using X-band (9.6 GHz) and Q-band (34
GHz) microwaves can derive the carrier scattering time up to the high temperature side. It was
also confirmed that high-frequency microwaves can be used for observation up to higher temperatures.
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