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Thermal generation of charge and spin currents in topological surface states
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Topological insulators have a two dimensional metallic surface states
whereas the bulk states exhibit insulating behaviors. Here, we investigated interconversion between
spin currents and thermal gradient, and that between charge current and thermal gradient. Firstly,
highly efficient spin-charge conversion was demonstrated by using copper based lateral spin valves,
indicating highly efficient conversion between thermal gradient and spin current, because the bulk
states of topological insulators has a large Seebeck coefficient and low electrical conductivity. We

also established an accurate way to estimate of interconversion efficiency between thermal gradient
and spin current. Generally, it is investigated by means of lock-in technique, however it includes
non-negligible error if the current-voltage properties have nonlinear proEerties. By using
e

combination of DC and Lock-in techniques, we successfully distinguished the thermal induced spin
signals and the spurious signals.
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