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Thermoelectric effect by “perfectly conducting” edge current in
the quantum spin Hall system RYUJI TAKAHASHI, Department of Physics,
Tokyo Institute of Technology, SHUICHI MURAKAMI, Department of Physics,
Tokyo Institute of Technology and PRESTO, JST — We report thermoelectric
transport in the quantum spin Hall (QSH) system. Because a two-dimensional QSH
system has helical gapless edge states, which are stable against nonmagnetic impu-
rities, it is expected that nonmagnetic impurities can suppress thermal conductivity
without lowering “perfectly conducting” edge conductivity. We therefore calculate
thermoelectric properties of the two-dimensional QSH system in narrow ribbon ge-
ometry and discuss how to optimize the figure of merit. We argue that inelastic
scattering length of the edge states controls the thermoelectric properties. We show
that the edge transport becomes dominant by lowering temperature, because of an
increase of the inelastic scattering length. We also found that the contribution from
edge and from the bulk compete each other. Correspondingly, by lowering tem-
perature, the figure of merit will first decrease and then will increase again due to
edge-state-dominant thermoelectric transport.
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