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Development of innovative thermoelectric materials based on the
strongly-correlated electron system in transition-metal oxides

Kato, Masaki
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In this study, we apply the quantum critical phenomenon by synthesizing a
novel substitution type solid solution for pyrochlore-type transition metal oxides and related
transition-metal oxides, which show quantum critical phenomena at the boundary between conductors
and insulators. The purpose was to develop new thermoelectric materials. It was confirmed that the
thermoelectric properties were exhibited in a novel substitution type solid solution in which Co,
Cu, Mn, etc. were substituted with a pyrochlore-type oxide containing ruthenium. Although the
dimensionless figure of merit ZT (= S2T / p k , S is the Seebeck coefficient, p 1is the electrical
resistivity, Kk 1s the thermal conductivity, and T is the absolute temperature) was not found to be
high enough, it was clarified that the thermoelectric conversion characteristics are exhibited by
performing appropriate carrier doping to the electronic state near the quantum critical point.
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