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Searching Liquid, Solid and Supercooled Hydrogen Molecules with Strong Nuclear
Quantumness by Quantum Molecular Dynamics Simulation Method
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We have developed a quantum molecular dynamics simulation method which can widely search hydrogen
systems from an isolated hydrogen molecule to condensed hydrogen liquid, solid and supercooled liquid of
strong nuclear quantumness such as zero-point energy and nuclear delocalization. We will report our recent
results on various condensed phases of hydrogen molecules including unexplored low-temperature supercooled
phases, suggesting new insights and guiding data useful for future experiments.
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