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1 Extended Abstract

Fast iterative techniques, such as the MLFMA [1], allowed the method-of-moment solution of very large problems,
with dimensions of the order of tens or even hundreds of wavelengths. However, multipole decompositions are
not stable in the very-near field, which obliges one to consider the traditional calculation of interactions between
basis functions separated by less than order one wavelength. This becomes problematic when the mesh density
becomes very fine compared to the wavelength, for instance to be able to catch very fine geometrical features of
the scatterer. In that case, when the scatterer is not truly large compared to the wavelength, acceleration techniques
such as the MLFMA do not offer a substantial acceleration. A solution in the form of a "broadband multipole"
formulation is described in [2].

The main point of this paper consists of splitting the scalar Green’s function in static and dynamic parts, as is
already the case for the efficient near-field interaction between elementary basis functions [3]. The dynamic part is
very smooth and, as long as the object is not very large compared to the wavelength, its convolution with basis and
testing functions can be calculated rapidly as well, without any particular difficulty in the near field. The so-called
static part involves both currents and charges and is not totally frequency-independent, but can be re-written in the
form of a linear combination between four interactions whose kernel is exactly 1/R as shown below:
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where, k is the wavenumber, while fb and ft are the basis and testing functions.

We focus on the so-called static part and make use of the static multipole formulation [4, 5] to speed up the matrix-
vector product involved in the GMRES iteration. Supposing that Hb denotes the current distribution defined over
a given subdomain, while ht denotes an elementary testing function, the corresponding matrix-vector product can
be written as:
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where, Y−m
n are spherical harmonic functions.

For distances of the order of the wavelength, the convolution with the dynamic interactions are sped up using local
Taylor expansions in Cartesian coordinates. Interactions over larger distances can be computed using standard
high-frequency multipoles [6]. An example will be shown with a one wavelength sphere with a mesh size of the
order wavelength over 40.
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