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Hole and nuclear spins in gallium-arsenide quantum point contacts

Professor Alex Hamilton,
University of New South Wales, Sydney, Australia
www.physics.unsw.edu.au/QED

Valence band holes are spin-3/2 particles, and this gives them very different
properties to spin-1/2 electrons. In recent years there has been growing

interest in the possibility of using holes in
semiconductor nanostructures for
applications ranging from ultra-fast spin
transistors through to quantum information
and communication. This talk will describe
where holes come from, why they are so
different to electrons, and what one can do
with holes that can’t be done with electrons.

The differences between electron and holes
are most striking when they are confined to
low dimensional nanostructures. In quantum
wires the interplay of spin-orbit interaction
and electrostatic confinement leads to an
extreme anisotropy of the Zeeman spin-
splitting that is completely unlike electrons,
and still not fully understood. [1]

The p-wave nature of spin-3/2 holes means
that the hyperfine coupling is much weaker
for holes than electrons. | will present
measurements  of resistively detected
nuclear magnetic resonance in electron and
hole quantum point contacts in the quantum
Hall regime, where we find a strong signal
for electrons but no response for holes [2,3].
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