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We examined the equilibrium wetting behavior of a nanoscale solid cylinder immersed in an argon liquid bath by using

molecular dynamics simulations in order to elucidate the diameter dependence of the force exerted on the solid shown

in the experiments of our co-authors. We extracted the contact angle as well as the local forces acting around the

contact line and the bottom from the simulations, and showed that with the same solid-fluid interaction coefficient, the
contact angle did not depend on the diameter of the solid cylinder. The downward force exerted around the contact line
increased as the diameter of the solid cylinder was reduced, but the total downward force did not depend on the

diameter of the solid cylinder.
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Fig. 1. Equilibrium simulation system of (20,0) CNT dipped into an argon

liquid bath.
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Fig. 2. Equilibrium density distributions of argon around CNT with 7=0.15

for various diameter d.
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Fig.3 (a) Density distribution of argon and definition of contact
angle and liquid-vapor interface, and (b) dependences of
contact angle on fluid-solid interaction coefficient 7 and

CNT diameter d.
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Fig.4 (a) An example of the distributions of radial and
downward forces acting on CNT superimposed on
the cross section of the system. (b) Comparison of the
radial force distributions around liquid on CNT with
different diameter d. (c) Comparison of the downward
force distributions around the contact line on CNT
with different diameter d.
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Fig. 5 Relation between contact angle and downward force
&-a+ Evo compared with the Wilhelmy equation.
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