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We analyze a class of damped, driven wave equations on the two-dimensional square lattice. The phenomena of interest

occur on length scales too small to be captured using continuum limits. In the first case, we describe a theory of diffraction,

derived using lattice Green’s functions, that captures the essential dynamics when the medium is linear. For a nonlinear

medium, we give a perturbative method that captures the effect of nonlinear constructive interference. Our results are

validated by the detailed agreement of theory, numerical simulations, and experiments. (Received August 13, 2008)
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