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Films self-assembled by epitaxial growth on substrates are nowadays employed in an ever-growing number of applications 
ranging from semiconductor devices to solar cells. Predetermining the film morphology and the surface instabilities is crucial for 
controlling the film properties. However, the classical characterization of crystals as solutions of isoperimetric problems 
accounting for the film anisotropy and the substrate wettability, is inaccurate, as the mismatch between the film and the 
substrate optimal lattice at their free-standing equilibrium may generate large stresses. A delicate compromise between the 
surface and the elastic energy must then be reached. By considering both free boundary problems and atomistic models an 
overview of the mathematical results on the analytical validation of literature models and on their microscopical justification 
will be presented.
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