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We have studied spin-polarized lasing, which can transform electron-spin
information into circular polarization properties in stimulated emission, by employing 111-V compound
semiconductor quantum dots (QDs) exhibiting strong suppression of spin relaxation.

Spin-injection dynamics and spin relaxation in QDs in addition to fabrication processes of QDs have been
studied for the purpose of temporal spin storage during the emission. We show that Pauli spin blocking is
a major factor of spin loss during the spin injection into QDs. To resolve this issue, we conclude that
high density QDs and tunneling of spins from two-dimensional electron systems realize highly efficient
and ultrafast spin injection into QDs. QD light emitting diodes with active layers composed of QDs and
metallic ferromagnetic spin electrodes have been fabricated, which indicates circularly polarized
electroluminescence reflecting efficient electron-spin injection.
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