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Molecular Dynamics and Properties

Determined by Nuclear Characters
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Nuclear and Electron Wave Packet Molecular Dynamics (NEWPMD)
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Nuclear and Electron Wave Packet Molecular Dynamics (NEWPMD)
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Time-Dependent Variational Principle
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Centroid Molecular Dynamics
Ring Polymer Molecular Dynamics

Semiquantum Path Integral Method

Quantization
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Simulation Details

1200 H, Molecules

Cubic Box with a Periodic Boundary

Initial Structure: Hexagonal Close-Packed Lattice with Random Orientation
Equilibration: Velocity Scaling & Berendsen Methods

Time integration: Velocity-Verlet Method with Time Step 0.5 fs

NVE microcanonical simulation up to nanoseconds

CPU time: 9 min. for 1 ps dynamics of 1200 molecules with 16 cores



2D Radial Distribution Function
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Diffusion Coefficient
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H-H Bond
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Real-Time Dynamics of H2 Molecule
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Microscopic Molecular Dynamics around Phase Transition
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Crystallization Dynamics

Crystallization Dynamics
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Phonon Power Spectra
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Non-Equilibrium State —Heat Conduction—

Velocity-Exchange
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Isotope Effects -Liquid Structure- @ D, Vapor-Pressure Density
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Isotopic Effects -Diffusion-

H,vs.D,vs. T,
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Isotope Effects- Intramolecular Structure-
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Isotope Mixtures : Structure @ D, Vapor-Pressure Density

HZ:DZ Mixtures
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Diffusion of Iso’rope Mixtures @ D, Vapor-Pressure Density

H,:D, Mixtures
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Supercooled Isotopes

Power Spectra of Atomic Displacement
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