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Development of semiconductors with extraordinary strong light absorption based
on Materials Informatics incorporating Al

Fujiwara, Hiroyuki
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To find semiconductors exhibiting extraordinary strong light absorption by
using machine learning and density function theory, we have developed a new optical-spectra
calculation scheme (PHS method). In this case, the high-precision band gap calculation based on
HSEO6 approach becomes a limitation step. To achieve high throughput calculation within PHS, we have

further developed a machine learning method (support vector regression analysis) that allows the
fast and simple prediction of the band gap with the accuracy of ~0.2 eV. To generate Al training
data incorporating various new materials, we performed a large scale first-principles calculations
for I-11-V group semiconductors (a total of 250 crystals) and find promising solar cell materials of

CaNaAs, BakKP, BaKAs.
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Highly accurate prediction of material optical properties based on density functional theory
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