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Novel transport phenomena induced by phonon dynamics associated with polar
structural transition

Takahashi, Hidefumi
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Recently, we have found that the semimetallic MoTe2 with a polar-nonpolar
structural phase transition shows a peculiar thermoelectric effect that cannot be explained by the
conventional band picture, and improved the thermoelectric performance by suppressing the structural

phase transition temperature. In order to clarify the correlation between the polar structural
instability and the thermoelectric properties, we performed Raman spectroscopy and single-crystal
structural analysis. As a result, we observed a softening of polar phonons and an unusual change in
the temperature of atomic positions at low temperatures, where the thermoelectric performance
increases, suggesting a correlation between the polar phonon instability and the thermoelectric
effect. We also succeeded in the single crystal synthesis of materials with polar structural
instability and controlled the structural phase transition.
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