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Control of hole g-factors and spin initialization technique in single quantum dots
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Today, the spin control in the semiconductor quantum dots (QDs) has gained
considerable attention. Since the hole spin coherence is expected to be longer than that of the electron
due to weak hyperfine interaction, the usage of hole spin is especially favored.

First, we studied the correlations between the g-factors and the degree of valence band mixing (VBM) in
qguantum rings, and found that the hole g-factor shows the anisotropic feature and its magnitude depends
on the degree of VBM. Moreover, the effects of the shape and strain anisotropy were discussed
theoretically. Next, we tried to improve the S/N ratio of Kerr rotation spectroscopy, and verified the
negative trion dynamics in CdTe quantum well. Further, we performed the Hanle measurement in a single QD
and observed the anomalous curve implying the formation of in-plane nuclear field.

All results in this work are quite important for the demonstration of the hole spin manipulation.
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