Q)]
2018 2020

A study on preparation method of room-temperature pure-circular polarization
spin LED and its physical mechanims

Munekata, Hiro

33,300,000

1 100A

AlAs

[J. Kishine , PRL 125, 245302 (2020)]

We have challenged reproduction and physical elucidation of pure circular
polarization (CP) electroluminescence (EL) from spin LED reported on 2017. Lithography-free new
device process and pulsed current/spin injection approach have made it possible to observe the CP
enhancement occurring at 30 to 100 A per square cm or higher region, beyond which dynamic reductions

in both EL intensity and junction resistance take place simultaneously. These facts suggest that

local heating, presumably around oxide barriers in between metal spin injectors and semiconductor

layers, enhances CP values as well as alters electronic/optical characteristics of diodes through
abrupt generation of phonons. Namely, pulse-injected hot spins whose spin population are initially
weakly polarized are strongly CP polarized via non-elastic scattering with phonons. Re-absorption
and -emission also assist this scattering process. Optical spin injection experiments have failed
because of the lack of excitation power.
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