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Development of device emitting pure circularly polarized light by injecting
spin-polarized electrons and elucidation of its emission mechanism

Nozomi, Nishizawa
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Aiming at stable emission of pure circularly polarized light (CPLB from
spin-polarized emitting diodes (Spin-LEDs) and elucidation of its emission mechanism, we have
studied the formation of high-quality tunneling barrier layer for spin injection from magnetic
electrodes into semiconductors. First, we improve the crystallinity of an ultra-thin oxide tunnel
barrier and the interface state between oxide and semiconductor layers by optimizing the growth
condition. However, the yields of pure CPL emission has not been improved. Next, hybrid tunneling
barrier (HTB) which is inserted AlAs layer between a crystalline aluminum oxide layer and
semiconductor-based LED structure has been adopted, enhancing the reproducibility drastically.
Stable pure CPL emission from spin-LED with HTB enable us to consider CPL emission spectra
systematically. As results, the hypothesis based on the asymmetric spin-relaxation and asymmetric
re-abroption has been proposed as a possible mechanism.
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