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Energy relaxation analysis in thermoelectric materials using temperature
measurement by Raman scattering spectroscopy
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In this study, we investigate the energy relaxation process and heat
transport in the thermal steady state using Raman scattering experiments with the aim of clarifying
the elementary process of the conversion of thermal energy = electrical energy that occurs in
thermoelectric materials.

We discovered a new phenomenon in which the optical phonon temperature and the lattice
temperature are different in transition metal dichalcogenides. We clarified that the cause is the
decrease in the phonon occupancy due to the difference in the energy dissipation rate from the
excited state. Furthermore, it was found that the temperature difference is not so large in
graphene, which is a typical nanomaterial. This result suggests that the energy dissipation process
differs greatly depending on the type of material.
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