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Spin dynamics and realization of a spin laser in (110) semiconductor quantum
structures
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We proposed to use (110) GaAs/AlGaAs superlattice with tunnel coupled
guantum wells as a spin transport layer in a semiconductor spintronics devices. As a result of
measuring the spin relaxation time of the tunnel-coupled (110) GaAs / AlGaAs superlattice, the spin
relaxation time was 0.7 ns or more in the strongly coupled superlattice. As a result of
calculations, it was shown that the polarity (4%) necessary for circular polarized lasing can be
maintained in a semiconductor laser. As for the growth of high quality (110) GaAs/AlGaAs quantum
well, when the substrate temperature is raised to 540 ° C., which is much higher than the crystal
growth temperature (=450 ° C.) conventionally reported under high As pressure, a very high-quality
qguantum well structure with a recombination life of more than 40 ns at room temperature can be
obtained. In addition, the spin relaxation time was 6 ns at room temperature, which showed good
results.
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