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Study of thermoelectric material design with caged and randomly substituted
structures by using quantum interference effects of electrons
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In the ﬁresent study, we calculated the electronic structure of clathrate
semiconducting compounds, and then host group-1V atoms are randomly substituted for group-111 atoms
and the relation of the crystal structure with the mechanism of the high carrier mobility was
discussed. The electronic structure calculation had been performed for type-1 and type-ViII
clathrate semiconductors Ba-Ga-Sn and the type-11 clathrate semiconductor K-Ba-Ga-Sn, respectively.
We found the interesting correlation between the carrier mobility and the interaction that is
brought by the rattling guest atoms and electrons at the states of the lowest energy conduction
band, and we studied the mostly localized Wannier functions to analyze the carrier scattering
effects by the atomic substitution for host sites.
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