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Estimation of Seebeck Coefficient of Thermoelectric Materials by First-Principle Simulation
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Abstract

First-principles electronic band structure calculations were used to examine the relation between the Te/Se composition ratio
and the Seebeck coefficient in Biy(Te;Se,);. The spin-orbit interaction affects the band structure to a large extent; therefore, its
inclusion is crucial to have a quantitative discussion on the Seebeck coefficient. We have found that the Te/Se ratio does not cause a

large effect on the Seebeck coefficient. However, the carrier density influences the temperature dependence very much. It suggests

that the careful control of carrier density is very important in the production process.
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Fig. 1 (A) Electronic band structure and (B) Density of states of Bi,Te;
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