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Thermoelectric effects in transition-metal oxides

- Thermodynamics in strongly correlated electrons -

Ichiro Terasaki

(Received May 17, 2004; Accepted June 26, 2004)

A strongly correlated electron system is a system that the Coulomb repulsion between
electrons is too strong to hold the one-electron picture in solids. As a result, it can exhibit
superior functions to conventional solids in which one-electron picture (band picture) is valid.
Recently, thermoelectricity due to strong correlation has attracted a keen interest, and some
transition-metal oxides, which are typical examples of strongly correlated electron system, can
be a good thermoelectric material. In this article we will review the thermoelectric and
thermodynamic properties of the transition-metal oxides through thermopower measurement.
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Fig.1 Schematic picture of electron correlation.
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Fig.2 Density of states of (a) a metal and (b) a Mott
insulator.
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Fig.3 Density of states for the Hubbard model in
infinite-dimension [6]. U increases from top to
bottom.
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Fig.4 (a) an electron on the doubly degenerate levels,
(b) d levels of the transition-metal surrounded
with oxygen octahedron, and (c) schematic picture
of low and high spin state of Co30.
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Fig.5 A metal rod in the temperature gradient.
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Fig.6 Crystal structure of NaxCoO,.
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Fig.7 In-plane resistivity and thermopower of a Na, CoO»
single crystal.
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Fig.8 Conduction mechanism of the layered Co oxides.
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Fig.9 Crystal structure of CaMnzpxCuxMnsO1o.
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Fig.10 Thermopower of CaMnzgnx CuxMnsO1o.
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