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Development of crystal structure prediction algorithm and its application to search
for room-temperature superconducting phase in compressed solid hydrogen

Ishikawa, Takahiro

3,200,000

350 K

This project consists of two subjects: (i) development of crystal structure
prediction algorithm and (ii) search for room-temperature superconducting phase in solid hydrogen. On the
former, 1 devised a new algorithm, potential energy surface trekking, combined it with first-principles
calculations, and applied 1t to carbon at terapascal pressures. On the latter, | predicted an
orthorhombic structure with a metallic state in solid hydrogen using first-principles genetic algorithm
technique, and theoretically obtained the superconducting transition temperature of up to 350 K in the
new structure. These results show that the goal of this project is accomplished with success, and are
expected to have an impact on the field of high-pressure materials science.
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