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Development of thin-film multi-junction solar-cell materials that consist of
earth-abundant elements

Imai, Motoharu
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The effects of Sr substitution in BaSi2, a promising photoabsorber for
thin-film solar cells, were examined computationally and experimentally. Single-crystal X-ray
diffraction and diffuse reflectance measurements of Bal-xSrxSi2 (0.0 =< x =< 0.8) revealed that the

Ba atoms at the crystallographic site Al are preferentially substituted by Sr atoms and that the
bandgap, Eg, decreases with x (1.24 eV at x = 0 and 1.15 eV at x = 0.65). The calculations showed
that Ba0.5Sr0.5Si2 with Sr atoms at the Al site (A1-Sr-BSS) is more stable than that with Sr atoms
at the A2 site (A2-Sr-BSS). Both materials are indirect bandgap semiconductors. The indirect and
direct bandgaps of A1-Sr-BSS are larger than those of BaSi2, while those of A2-Sr-BSS are smaller.
This trend is attributable to the difference in the electronic properties around the conduction band

minimum, which is determined by the type of atoms (Ba or Sr) that occupy the Al site.
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