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Verification of tristability of nuclear spin polarization in single guantum dot
and construction of a unified model including nuclear quadrupole effect

ADACHI, SATORU
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AlGaAs

We have clarified the mechanism of the third stable state of nuclear spin
polarization and the anomalous Hanle effect in the longitudinal and transverse magnetic field
configurations, respectively, and constructed a model that can predict the dynamics of the
electron-nuclear spin coupling system in quantum dots even under arbitrary magnetic field
configurations. In particular, we found that the principal axis of the nuclear quadrupole
interaction is tilted from the crystal growth direction and has an in-plane component, which is the
key to the anomalous Hanle effect. Since the tilt of the principal axis of the nuclear quadrupole
interaction can be modulated by applying strain, we fabricated a strain-applied device and confirmed
the emission energy level change of quantum dots and the Larmor precession frequency change of bulk
AlGaAs by time-resolved Kerr rotation spectroscopy. These results may contribute to the control of
nuclear quadrupole effects.
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"Anomalous Hanle effect considered in time-resolved measurements and numerical simulations",
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