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Complete nuclear spin polarization using spontaneous polarization mechanism in
semiconductor nanostructures
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In this project, we aimed to establish the methods for optical engineering
of nuclear spins, for example control of the polarizability and the polarization direction. Although
the clear evidence of spontaneous polarization was not observed, the following experimental
achievements were obtained in the exploring processes: a large transverse nuclear spin polarization
orthogonal to the injected electron spin can be created. The Hanle curve is anomalously broadened
and shows the bistability at the critical field strength. This anomalous Hanle effect is independent
of the sign of electron g-factor, and cannot be explained by the standard theory of the optical
orientation. We proposed the new model including the nuclear quadrupolar interaction and indicated
the qualitative agreement with the observed experimental results.
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