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The discrete dipole approximation (DDA) [1, 2] is a widely-used numerical method for investigating the electromagnetic response properties of metallic nanoparticles.  DDA calculations model a nanoparticle as an array of polarizable subunits; these subunits are polarized by an incident electromagnetic field and in turn generate local fields that further polarize their neighbors.

Although the polarizabilities of the subunits are often chosen to be those given by the Clausius–Mossotti relation, recent work suggests that those subunits near the surface of the nanoparticle should be assigned different polarizabilities to account for the near-surface local environment [3].  We use the DDA method to compute the response of nanoscale prolate spheroids of Ag and Au to a static uniform external electric field, employing either the conventional Clausius–Mossotti polarizabilities or the surface-corrected polarizabilities.  We find that simulations based on Clausius–Mossotti polarizabilities can exhibit serious errors, particularly for high-aspect-ratio spheroids that are of interest in surface-enhanced Raman spectroscopy and other nanoscale photonic applications.

The prescription for computing subunit polarizabilities outlined in [3] also permits the use of non-cubic subunits; this could dramatically increase the computational efficiency of DDA simulations of high-aspect-ratio nanoparticles.  We present some preliminary DDA calculations of high-aspect-ratio nanoparticles using non-cubic subunits and compare these calculations with those using cubic subunits.
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