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Enhancement of thermoelectric performance in superlattice film with Dirac
electron system using electron-phonon interaction
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This study is aiming at simultaneously realizing high electrical
conductivity, high Seebeck coefficient, and low thermal conductivity in € -CoSil-xGex-based
multilayer film/Si on the basis of the following strategy: ultrahigh electrical conductivity coming
from Dirac band; high Seebeck coefficient brought by control of the location of heavy band; low
thermal conductivity brought by alloy and interface phonon scatterings. This study succeeded in
forming epitaxial € -CoSi film and € -CoGe/e -CoSil-xGex multilayer film. These films exhibited high

Seebeck coefficient and low thermal conductivity coming from electron-phonon interaction-induced
intervalley electron scattering and alloy and interface phonon scattering, respectively. In
addition, atomic exchange enabled us to achieve the target values of thermoelectric power factor and

thermal conductivity. The success of this study highly enhanced the possibility for the realization
of thermoelectric power generation using film/Si substrate.
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