©
2020 2022

Evolutionary search for high-temperature superconductivity in ternary hydrides

Ishikawa, Takahiro
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I verified superconductivity of the K-Sc-H ternary system, which has been
considered as a potential candidate for high-temperature superconductivity, using first-principles
calculations and evolutionary algorithms. First, | developed a methodology for efficient exploration

of stable compositions and structures in compounds and its calculation code and applied it to the
K-Sc-H system at 150 GPa. As the results of the search, | found K2ScHx (x = 42-46) as metastable
phases which can be synthesized by high-pressure and high-temperature experiments. All the ternary
hydrides show the superconductivity and the highest value of the superconducting critical
temperature is predicted to be 116 K in K2ScH43.
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