Japan Geoscience Union Meeting 2010 9 :
(May 23-28 2010 at Makuhari, Chiba, Japan) oW S

©2009. Japan Geoscience Union. All Rights Reserved. apan
]Geoscience
s A

MISO012-04 &7y v a v )V—2L4B IR¢fH]: 523 H09:51-10:04

GFENFAHRIC XDV F— NV a =2 XM 1DH 20 5 FEENDE
Az & A i L

Molecular-dynamics simulations of nucleation and crystallization from
vapor to solid with Lennard-Jones-type molecules
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the result of MD simulation (N=100000, T=06E).

Size distributions obtained by semphenomenclogical model
and classical theory are also plotted by the

solid line and dotted line, respectively.

We performed molecular-dynamics (MD) simulations of nucleation from vapor to solid with
100000 Lennard-Jones-type molecules. Simulations were done for various of supersatuation ratios
from 20 to 10°and temperature of 0.2-0.6 E, where E (= 119.8 K for argon) is a potential
parameter of Lennard-Jones-type molecules. We compared size distribution of clusters in the MD
simulations with those in theoretical models since the number density of critical clusters governs
the nucleation rate. We found that the semi-phenommenological model using the saturated
pressure and surface energy of supercooled liquid achieves excellent agreements in size
distributions of clusters with all MD simulations we done. Our results strongly suggest the



nucleation occurs in liquid phase even though the temperature is much less than the triple point (T

=0.67 E), as long as the nucleus is small. We also found that crystallization of clusters occurs
during the cluster growth.
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