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AbstractThe electrostatic energy per unit cell of a large but finite crystal of point charges that is immersed in a dielectric medium can be efficiently calculated using the Ewald-sum technique (assuming a neutral unit cell). The form of this sum is derived here in a manner that generalizes to other interactions, such as long-range dispersion interactions, that depend on higher inverse powers of distance. The Ewald method is then generalized to finite crystals of model charge densities using Hermite Gaussian basis functions. Finally, efficient methods to accelerate the Ewald sum for these charge densities to near-linear scaling (i.e. scaling as N log N with system size N) are derived and tested.
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