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Methodology of thermoelectric ﬁgrformance enhancement by hybridization of
electronic quantum states and high conductivity states

Nakamura, Yoshiaki
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Zn0/Mg0.1Zn0.90

In_this study, we are aiming at developing a methodology of thermoelectric
performance enhancement using the proposed nanostructure, namely a film including epitaxial
core-shell nanowires. Therein, the shell layers are quantum-confined low dimensional structures with

sharp density of states having high Seebeck coefficient and nanowires have high electrical
conductivity and low thermal conductivity. It is expected that the confined states penetrate into
the nanowires, leading to the high Seebeck coefficient and high electrical conductivity. We
succeeded in the formation of films including Zn0/Mg0.1Zn0.90 core-shell nanowires, which shows
higher Seebeck coefficient than ZnO films without nanowires. Although the detail study is needed to
elucidate the mechanism, this result gives the clue to new methodology of thermeolecrric
performance enhancement by nanostructuring
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