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In this study, we have developed various devices to obtain highly efficient
electric-field control of spin-orbit interaction using I11-V semiconductor nanowires that have large
spin-orbit interaction. We have succeeded in highly efficient control of the spin-orbit interaction
at low gate voltages, providing a prototype of a spin field-effect transistor that will be
demonstrated in the future. We also developed a new type of device using conductive oxides for
high-frequency applications, which is expected to integrate spintronics and optoelectronics. We also
performed high-sensitivity current fluctuation measurements in a superconductor-nanowire quantum
dot device and clarified the importance of spin-flip relaxation in quantum cotunneling from both
experimental and theoretical perspectives. In addition, the effect of spin filtering was also
investigated.
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