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We have realized a novel spin device that integrates spin generation, control, and detection functions
into a single semiconductor nano-transistor. The problem of spin relaxation has been solved by
introducing Dresselhaus spin-orbit interaction (SOI) in addition to Rashba SOI, and we have realized
persistent spin helix state with long-distance spin transport. Furthermore, more than 10 times longer spin
propagation distance is achieved by spin-drift transport. From the above, we have established the
integration of spin functions, the extension of spin life, rotation control, and long-distance spin transport
technology. It has been discovered that a spin relaxation mechanism in epitaxially grown metal thin
films is different from that of polycrystalline thin films. We have also found that the interfacial Rashba
SOI is enhanced in the epitaxial metal/magnetic structures, and realized a magnetic-field-free
magnetization reversal device at room temperature.
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