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Electron spin operation through hole spin superposition
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We have performed polarization- and time-resolved photoluminescence (PL)
measurements under magnetic field and pump and probe measurements for GaAs/AlGaAs multiple quantum wells
(MQws) with different well width at liquid helium temperature. Spin polarization was created by linearly
polarized photon perpendicular to the direction of excitation and observation. Oscillation of degree of
polarization was observed with a magnetic field of 1 T in Faraday configuration. The oscillation is
originated from the precession of spin superposition state. This indicates that physical origin of the
linearly polarized PL components is spin polarization created by linearly polarized excitation photon.
Relaxation time decreased with increasing well width. Band mixing in the valence band induced the well
dependent spin relaxation time. Our results clearly reveal that the superposition states of holes are
created by linearly polarized lights.
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