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First, we theoretically investigated Mg2Si with various p-type dopants and
found that they exhibit comparable formation energies for different impurity sites, which may
explain the experimental instability of their p-type conductivity. Furthermore, our calculation
predicted new acceptors (Cl and F). We also revealed that the enhancement of power factor by
increasing the lattice constant originates from a larger effective mass of bottom conduction bands.
Next, we investigated the fluorine doping in LaOBiS2-type layered compounds and found that the
structural phase is closely related to the doping—monoclinic distortion of the mother compound
decreases the capability of Fluorine doping.

Finally, our analysis of semiconducting carbon nanotubes showed that their thermoelectric
performance depends on the distribution of vacancies, which suggests the possibility of
thermoelectric performance improvement by controlling the structural properties including defects.
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