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Abstract
Collective oscillations of valence electrons in metallic materials, also known as plasmons, determine 
the optical response of these materials. The energy and strength of these surface oscillations are a func-
tion of the shape, size and coupling of the nanoparticles. With the use of the boundary element method 
(BEM), we solve Maxwell’s equations to calculate light scattering and surface modes in nanostructures 
that are commonly used as hosts and/or samples in different fi eld-enhanced scanning probe microsco-
pies and spectroscopies. The light scattering and near fi eld distribution of particles such as nanorings, 
nanorods, nanodisks, or nanowires are calculated and interpreted in terms of the plasmon modes sup-
ported by the nanosystems. The results are related for each case with different spectroscopic experi-
ments and connected with the capabilities of these structures to host biomolecules and perform the 
corresponding spectroscopy. Special emphasis is placed on the near-touching limit for pairs of spherical 
particles to understand recent experiments. 
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