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Exploring higher-order topological states in van-der-Waals 2D materials
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In this study we explored topological van der Waals materials WTe2 and
Td-MoTe2 in the thin limit via electrical transport and current fluctuation measurements. We first
measured nonreciprocal transport originated from the low dimensionality of Td-MoTe2, in which the
electrical resistance varies depending on the direction of the current. In the superconducting
state, we successfully observed giant nonreciprocal signals, which are one of the largest values
ever reported. We next investigated the relation between the thickness, carrier density, mobility,
residual resistivity ratio and the critical temperature, and discussed a possible superconducting
pairing symmetry. We also performed current fluctuation measurements in WTe2. Current fluctuations
are standard deviations of the current, and relevant to scattering of carriers inside the material.
While current fluctuations are almost unexplored in van der Waals materials, we could observe them
in bulk WTe2.
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