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In this study, the origin of the giant thermoelectric power factor of the
semimetal Ta2PdSe6 at low temperatures has been investigated in terms of synchrotron X-ray
diffraction experiments and element substitution effects. The crystal structure hardly changes
between room and low temperatures, indicating that the sign change in thermopower is not due to the
change in the band structure. The effect of Nb substitution at the Ta site was investigated using a
minimal two-carrier model. It was found that the magnitude of the mobility of holes relative to
electrons could explain the substitution effect quantitatively. This suggests a guideline for the
design of new thermoelectric materials for low temperatures using high-mobility semimetals.
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