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Due to the current trend towards nanotechnology, the properties of systems "in between" bulk
matter and single atoms and molecules become important. In a treatment of such systems in
the framework of statistical mechanics, finite-size effects and surface effects become of
outmost importance, as well as statistical fluctuations. Computer simulation is a very
adequate tool to solve such tasks. These considerations are exemplified with studies of simple
models where surface effects stabilize phase coexistence, and new types of phase transitions
occur in special limiting cases. These phase transitions in a long cylinder or bipyramid
geometry are related to wedge or cone filling transitions, and have unconventional critical
behavior. Simulation results are interpreted by phenomenological extensions of finite-size
scaling theory. The extent to which these phenomena can be observed in real systems will be
briefly discussed.
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