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Search for superconducting hydrogen compounds by integration approach of
computational and data sciences

ISHIKAWA, Takahiro
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Compressed hydrogen compounds are attracting attention as candidates for

room-temperature superconductivity. The number of combinations, however, is significantly large, and
data scientific approaches are useful for the search. In the present study, | developed an original
methodology for materials search, which is the integration approach of computational high-pressure
science and data science, and applied it to the search for novel superconducting hydrogen compounds.
I collected the data on hydrogen compounds from literature, developed the superconductivity
predictor from the data using an evolutionary technique, and predicted potential candidates. I
obtained the results that ternary hydrogen compounds consisting of the group 1-3 and 13-16 elements
have a potential to show high-temperature superconductivity. I verified their superconductivities
using first-principles calculations, and obtained 122 kelvin in KScH12 and 98 kelvin in GaAsH6.
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