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Various kinds of wetting phenomena are commonly observed. The origin of the
variety, however, has long been unknown. Here we built an analytically solvable model of wetting
transitions, solved it, and found the conditions under which the model gives the first-order,
second-order, continuously varying order, and infinite-order wetting transitions. We also studied the
effect of thermal fluctuations on wetting transitions.

We proposed the method for calculating the second osmotic virial coefficient B of hydrophobic molecules
in water. For an aqueous solution of methane, we found that B is positive at low temperatures, decreases
with increasing temperature, and becomes very negative at high temperatures. This indicates that the
hydrophobic molecules in water, overall, repel each other at low temperature and they attract each other
at high temperature. We also studied how far the hydrophobic effect persists as a hydrophobic solute
approaches the liquid-vapor interface of water.
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