2015 2016

Quantum spin transport in Rashba systems
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In this research, we have studied the nonreciprocal electric transport in
polar and chiral materials, which is one of the manifestations of the lattice symmetry breaking in
electric transport.

We have successfully observed the second harmonic signals of resistance under magnetic field in
polar semiconductor BiTeBr. The observed nonlinear signals correspond to the bulk rectification and
satisfy the characteristic selection rule for polar systems. In addition, the experimental results
can be quantitatively explained by the simple model using the three-dimensional Rashba model.

We further observed the nonreciprocal electric transport in chiral WS2 nanotubes. Nonreciprocal
electric transport is largely enhanced in electric-field-induced superconducting state. Periodic
oscillations observed both in first and second harmonic signals indicate that nonreciprocal
superconducting transport is affected by the characteristic cylindrical geometry.
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