Vapor Bubble Nucleation on the Solid Surface by Molecular Dynamics M ethod
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A heterogeneous nucleation of a vapor bubble on a solid surface was simulated by the molecular dynamics method. Liquid
argon between parallel solid surfaces was expanded by moving a solid surface. Argon liquid was represented by 5488
L ennard-Jones molecules and each surface was represented by three layers of harmonic molecules with the constant temperature
heat bath model using the phantom molecules out side of the three-layers. With visualizations of the void patterns,
molecular-level nucleation dynamics were explored for slowly and rapidly expanding systems. The waiting period until the

nucleation from the rapid expansion was compared with the nucleation rate of classical heterogeneous nucleation theory. The
nucleation rate and the critical radius were not much different from the theory.
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Fig. 1 Various views of vapor bubble nucleation on a solid surface.



10 T 110 10— 110
Temperature ” = I I o
T 0 = T OoF = =
a a
= LA H oo g = : : Temperature == (2)50.02 A oo g
o -10 Pressure ” ® o -10 I — (b)50.27 A ®
> 1 ) > | Pressure 50.52 A )
g -20 I g g -20r | : © g
N - 470 @ o | 470 @
o -30f Expansion ” = o -30f I i =
= 20F ‘ 1 ‘ ] — 1
< 20 Continuous : | i <L 12f | I
[ R ip— (@5002A || 2 o I !
=] F = L
g 10f —— () 50.27 A ! S I
C | [« S
z | . s 1
> 0 [ ' | ' g 0 (TH L L L L
0 1000 2000 500 1000
Time [ps] Time [ps]
Fig. 2 Nucleation process by stopping expansion at certain point. Fig. 3 Nucleation process of rapidly expanded system
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