Molecular Dynamics Simulations of a Liquid Droplet in Contact with a Solid Surface
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Molecular dynamics simulations of a liquid droplet in contact with a solid surface are described. A
liquid droplet and the surrounding vapor were composed of 400 Lennard-Jones molecules, and the
solid surface was represented by alayer of stationary molecules placed at the (111) plane of fcc lattice.
The Lennard-Jones interaction potential with various energy scale ey was assumed between L-J
molecules and solid surface molecules. When the energy scale ey was within certain range, the
liquid droplet being contact with the solid surface was observed. The contact angle g was calculated
by fitting a circle to the two-dimensional density and potential profiles of the droplet. From
simulations with various energy scale ey, the linear dependency of cosq to ey was observed, which
suggested that the over al shape of the droplet could be determined by the simple energy balance
concept similar to the macroscopic sense.  However, there observed the clear layered structurein the
density profile, and the nearest liquid layer to the surface was considerably extended from the
spherica fit.
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Fig. 1 A snap shot of aliquid droplet on the solid surface
(T=95K, e*=0.344). White: liquid, Gray: vapor molecules.
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Fig. 2 (a) Two dimensional density profile (b) Potential profile
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Fig. 3 Sphericd fit to the density profile
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