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Computational study of contact angles in wettability based on nano-modelings of
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Wettability is a macroscopic quantity, which is thought of as impossible to
be evaluated by ab initio simulations. But recently, ab initio attempts have been made on evaluating
the energies by modeling the interface between water and solid surfaces. Such previous studies,
however, considered few Interface models for semiconductors and oxides. In this project we
investigate wettability of copper-water interface as a typical meta-water one, and establish a new
structure modeling considering a number of cluster sizes and structures to model the interface
considering local structures. We applied density functional theory (DFT) simulations to evaluate the
energies In the approximated Young®s equation and take the Boltzmann average over the cluster to
give an ensemble value of contact angle. Our "ab intio" contact angle was found to agree well with
the experiments. We should be able to apply our established "nano-modeling" scheme to explore
interfaces appropriate for desirable wettability.
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