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Molecular dynamics study of non-equilibrium materials based on first-principles
calculation and machine learning
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We investigated non-equilibrium phenomena in various materials based on
molecular dynamics simulations. The following results were obtained in the research period: (1) An
advanced method using machine learning was successfully applied for the first time to simulate the
deformation of silica under shock wave compression. (2) The atomistic mechanism of pressure-induced
structural changes in silicate minerals, which are closely related to the dynamics of the Earth"s
deep interior, was clarified. (3) The atomistic structure of surface-treated calcium carbonate, a
functional material with industrial applications in various fields, was predicted. (4) The origin of

the excellent ductility of silver sulfide, which is a semiconductor with metal-like ductility, was
clarified.
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