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LREHREZRFARALOBERIZLL, X774 N—BERLBENMEOESVWE—E—FET 74/ —EGE
FEREFLY FEEORRICEFLELE. 2KADE—FE—FET 74N\ —DHERICHFEREF Y bEH
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The spin interaction between an electron and nuclei was investigated optically in a single self-assembled
InAlAs quantum dot (QD). In spin dynamics at the initial stage, the fluctuation of nuclear field and the resulting
electron spin relaxation time play a crucial role. We examined a positively charged exciton in a QD to evaluate
the key physical quantities directly via the temporal evolution measurements of the Overhauser shift and the
degree of circular polarization. In addition, the validity of our used spin dynamics model was discussed in the
context of the experimentally obtained key parameters.

We have investigated the optical properties of a single InAsP quantum dot embedded in a standing InP
nanowire. Elongation of the transverse exciton-spin relaxation time of the exciton state with decreasing
excitation power was observed by first-order photon correlation measurements. This behavior is well explained
by the motional narrowing mechanism induced by Gaussian fluctuations of environmental charges in the
nanowire. The longitudinal exciton-spin relaxation time is evaluated by the degree of the random polarization of
emission originating from exciton states confined in a single-nanowire quantum dot by using Mueller calculus
based on Stokes parameters representation. The reduction in the random polarization component with
decreasing excitation power is caused by suppression of the exchange interaction of electron and hole due to
an optically induced internal electric field by the dipoles at the wurtzite and zinc-blende heterointerfaces in the
InP nanowire.

Fiber-based bidirectional photon detection from nanoscale emitters and photon antibunching behavior
between two outputs of two single-mode fibers (SMFs) are experimentally demonstrated. Flakes
containing the epitaxially grown quantum dots (QDs) are mechanically fixed by both sides with the edge
faces of the SMF patch cables. The emitting photons from a single QD are directly taken out of both sides
through the SMFs. Single-photon emission between two SMF outputs is confirmed by detecting
nonclassical antibunching in second-order photon correlation measurements. This simple optomechanical
alignment-free single-photon emitter is advantageous because of its robust stability of more than three
months and low-cost fabrication.




