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The water-solid interface is full of rich structures and fascinating phenomena. Based on ab initio density functional theory, we have studied the vibrational dynamics of hydrogen-bonded water networks on Pt (111) surface. Two different hydrogen bonds in the bilayer are found, which can be directly recognized from the vibrational spectra of the OH stretch modes. In addition, a molecular picture of hydrophilic and hydrophobic interactions has been proposed when water is at some prototype metal surfaces. We demonstrate that the hydrophilicity-hydrophobicity can be characterized by the water-surface coupling and the strength of the hydrogen bond at the interfaces. From this picture, Pt is found to be hydrophilic while Au is hydrophobic, in agreement with experiment. Furthermore, if time allows, we will discuss a pressure-induced phase transition of confined water between two parallel metal surfaces and a formation of two-dimensional tessellation ice on silica surface. 
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