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Our first-principles calculations for Mg2Si systems doped with impurities
have revealed that substituting Mg atoms with iso-electronic impurities (such as Ca) results in
favorable electronic states for improving thermoelectric performance. Calculations for
impurity-doped SrSi2 systems reproduced the narrow band gap and revealed the influence of point
defects on their carrier conduction.

Furthermore, the effects of phonons on the electrical conductivity of Sh-doped Mg2Si systems were
elucidated through electronic state calculations using the KKR-CPA method and thermoelectric
calculations based on the Kubo-Greenwood formula. Moreover, the observed behavior in Ag-doped
systems in experiments was successfully reproduced.

Moreover, molecular dynamics calculations using a machine learning potential successfully reproduced
stable structures obtained from first-principles calculations. However, there remain challenges in
terms of computational cost for replicating polycrystalline structures.
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