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Si-channel Hanle-effect spin devices for spin injection and spin transport.
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Spin injection phenomena for a Si channel employing tunnel-contact-type spin
injectors with MgO, Ti02, and HfO2 barriers were investigated. Using three-terminal

spin-accumulation devices with these spin injectors, Hanle-effect signals from spin-polarized
electrons injected in the device were successfully observed. The Hanle-effect signals were
decomposed into channel-spin and trap-spin components. The proportion of the channel-spin component
strongly depended on the process condition of the tunnel barriers. In particular, the MgO spin
injector fabricated by an optimized process condition exhibited spin injection with only a single
channel-spin component. Fabrication processes, spin injection abilities, and other features of spin
injectors with TiO2 and HFf02 tunnel barriers were also demonstrated. In addition, the design scheme
of a spin injector/detector in four-terminal Hanle-effect Si-channel MOS devices was also
established.
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