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Development of simulation method on thermoelectric properties and survey of
novel thermoelectric materials based on first-principles electronic-state
calculation
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The following topics have been performed to give a guideline for the
development of novel high-performance thermoelectric transducers: derivation of ab initio simulation
procedure for the Seebeck coefficient on the basis of first-principles calculation;
electronic-state calculation and simulation on thermoelectric properties in bismuth-antimony alloys;
design and optimization of novel nano-structured thermoelectric device.
The simulation procedure gives the Seebeck coefficient in semiconducting materials qualitatively and
quantitatively. The performance improvement in the Seebeck coefficient and power factor by
dimensional reduction to nanowires can be simulated. New thermoelectric materials based on
bismuth-antimony alloy have also been fabricated in conjunction with the simulation.
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