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We have developed elemental technologies towards the realization of a novel
semiconductor laser "spin laser" that oscillates with circularly polarized light by utilizing an
electron spin-to-photon conversion mechanism, and have achieved the following results. (i) We
proposed a superlattice structure consisting of (110)-oriented tunnel-coupled quantum wells as a new

spin transport layer, and demonstrated a long spin lifetime in the structure. (ii) We established a
high-quality crystal growth technique for (110)-oriented InGaAs/AlGaAs quantum well active layers.
(iii) Spin injection electrodes consisting of a magnetic metal/tunnel barrier layer were formed on
the (110)-oriented LED structure, and electrical spin injection into the LED active layer was
successfully achieved.
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