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In this study, we intended to develop a heat flow switching device as one of
the key technologies for heat management leading to low energy consuming, sustainable society.For
realizing effective variation of heat flow density, we tried to control the electron thermal
conductivity in semiconductors using the electrical field. This strategy requires us to employ
semiconductors and insulators possessing extremely low lattice thermal conductivity.
We employed nano-crystalline Si-Ge and Ag-S-Se as the semiconducting component. The Si-Ge devices in
the shape of capacitor were prepared by means of molecular beam epitaxy method, and the thermal
conductivity was measured with time-domain thermo-reflectance method. The prepared devices showed
significant variation of electron thermal conductivity with quick response to the bias voltage. The
maximum change in thermal conductivity was 80 %. Despite that this performance is not sufficient,
the validity of proposed mechanism was clearly demonstrated.
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