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In this study, we are aiming at developing the group IV element-based
layered materials for the Si-based thermoelectric materials and its devices. Therein, 2-dimentional
Dirac electron and phonon confinement can be expected, which are related to high power factor and
low thermal conductivity.
We succeeded in development of epitaxial growth technique of various group 1V element-based layered
materials on Si substrates. From the thermoelectric properties of these materials, we got ultra-high
thermoelectric performance of layered materials. Unexpectedly, materials with high performance have
atomic displacement of Si atoms in silicene. This founding exhibits high scientific impact and
opens a road to Si-based thermoelectric materials and devices.
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