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Independent control of electric and thermal conductivities by coherent manipulation
of electron and phonon transports using three dimensional nanostructures

Nakamura, Yoshiaki

3,000,000
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In this study, we aimed at independent control of electric and thermal
conductivities using Si films including Ge nanodots, where Si layers and Ge nanodots work as carrier
transport layers and phonon scatters, respectively. We formed Si films including epitaxial Ge nanodots
using the original ultrathin Si02 film technique for nanodot formation. As a result, we succeeded in
drastic reduction of thermal conductivity with small Ge content compared with conventional SiGe alloy. It
was found that the reduction effect depended on the Ge ND size. This means that Ge nanodots dominantly
determined the thermal conductivity independently of Si layers for carrier transport. This result gives a

guideline for independent control of electric and thermal conductivities.
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