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Room temperature operation of photoelectric spin conversion device with electron
spin amplification function
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I have developed quantum dot opticall¥ active layers and superlattice spin
transport layers equipped with an amplification function of electron spin polarization unique to
dilute nitride semiconductor GaNAs. The effects of GaNAs thickness on circularly polarized light
emission and electron spin transport properties were clarified in terms of spin dynamics. In
addition, by using the tunnel-coupled structure of GaNAs quantum wells and InGaAs quantum dots as
the active layer, 1 have demonstrated the principle of spin-amplified light-emitting diodes that can
amplify and recover the electron spin polarization that is unavoidably lost when high voltages are
applied, which is necessary for high-speed operation of optical devices. 1 have also developed spin
photodiodes utilizing InAs guantum dots or GaNAs as spin-filtering layers and evaluated their
circularly polarized light detection characteristics.
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