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Numerical Simulation for Growth Process of Snow Crystals

Shingo Kakui
(Department of Physics, Tokyo Institute of Technology)

We carried out numerical simulations to investigate the processes of dendrite crystal
growth. The essential processes of crystal growth are as follows: (1) diffusion of parti-
cles, (2) diffusion of latent heat and (3) surface diffusion.

We assumed that the rate-limiting step in the growth of a crystal from its supercooled
vapour is the process (2)—the diffusion of latent heat away from the moving interface to
a cold bath. The temperature field is determined by solving the lattice Laplace equation,
and the effects of the anisotropy are induced by the lattice. Moreover, we introduced a
probability of growth depending on the absorption energy to consider the process (3).
Namely, the interface grows deterministically at a rate depending on the local gradient and
on the surface shape. As a result, we obtained a wide variety of patterns (similar to real
snowflakes), that is sector plate or dendrite, at the same parameters.

Key words: Laplace equation, diffusion, anisotropy, absorption energy, dendrite, snowflakes.



