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MR R OB EE (#30) It is highly desired to find new materials for thermoelectric energy
conversion, by which the electric power can be generated directly from an enormous amount of waste
heat, toward the goal of realizing the energy conservation and environmental coexistence society. We
have studied the material design and the control of the thermoelectric properties in silicon- and
germanium-based clathrate semiconductors, utilizing a high degree of freedom in the cage-like crystal
structure which consists of polyhedral networks (host) including guest atoms inside the voids. The novel
structural manipulation and control by elemental substitutions on host lattice and guest sites cause a
significant increase of the thermoelectric power due to the modifications of the electronic structure and a
decrease of the lattice thermal conductivity due to the enhanced phonon scattering. The development of
clathrate semiconductors on the material design found in this study will lead to the creation of novel
thermoelectric materials with high conversion efficiency.
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