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I report our recent study of spin physics and Kondo phenomena in quantum dots fabricated
from semiconductor InSb nanowires. Spin states, effective g-factors, and spin-orbit interaction
strength were measured for the fabricated quantum dots in the few-electron regime. The
measurements showed that the quantum levels of the InSb quantum dots have giant g-factors,
with absolute values up to ~70, the largest value ever reported for semiconductor quantum
dots. We also observed that the values of these g-factors are quantum-level dependent and can
differ strongly between different quantum levels. The presence of giant g-factors indicated
that considerable contributions from the orbital motion of electrons were preserved in the
measured InSb nanowire quantum dots, while the level-to-level fluctuations aroused from
spin-orbit interaction. We have deduced a value of 280 peV for the strength of spin-orbit
interaction from an avoided level crossing between the ground state and an excited state of an
InSb nanowire quantum dot. We have also studied strong correlation phenomena in the InSh
nanowire quantum dots and observed both the odd-number and the even-number electron
Kondo. We have also observed a new Kondo-like correlation-induced phenomenon, namely
the conductance blockade at the degeneracy of two orbital states with the same spin. We
attribute this conductance blockade to the effect of electron interference between two
equivalent, strongly correlated, many-body states in the quantum dot.
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