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Development of the Microphysics of Dust Growth through a Large-scale Survey of
Dust Numerical Simulations
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In this study, the dust particle interaction model was developed based on
our molecular dynamics simulations, and we constructed a highly accurate and detailed model for dust
microphysics, by performing a large-scale survey of simulations of dust aggregate collisions with
the developed particle interaction model. Molecular dynamics simulations have shown that strong
energy dissipation occurs even in relatively low-velocity collisions. Numerical simulations of dust
collisions incorporating this energy dissipation mechanism have revealed a universal collision
velocity threshold for dust fragmentation and size distributions of the fragments at each collision.

In addition, analytical models of the dust internal density and dust bounce conditions have been
developed, which are useful for understanding dust in protoplanetary disks.
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