(®)
2014 2016

Theoretical study of structural, electronic, and thermoelectric properties of
silicide materials

Hirayama, Naomi

3,000,000

Mg2Si

Mg2Si
Mg2Si P

We have theoretically investigated impurity doping effects on the
structural, electronic, and thermoelectric properties of Mg2Si in order to provide guidelines for
improving the energy conversion efficiency and the stability of the system. We first examined the
validity of first principles calculation codes by comparing their calculation results. We next
discussed the stability of impurity-doped systems by the formation energy calculation. As a result,
Sb is a stable n-type dopant; in contrast, Ag-doped systems have comparable formation energies for
the Mg, Si, and interstitial sites, which accounts for the instability in the conductivity of
Ag-doped Mg2Si. Furthermore, F and Cl act as p-type dopants when inserted into the cell. We then
obtained the doping concentrations to provide the maximum thermoelectric power. We also investigated

crystal defects: vacancies of Mg or Si, and the insertion of extra atoms into crystals, to
elucidate their influence on the carrier transport of Mg2Si.
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