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Direct and Inverse Acoustic and Electromagnetic Scattering in
Three Dimensions

Abstract: In the first part of this talk, the acoustic scattering for sound-soft obstacles is ex-
plained. The direct acoustic scattering problem consists of finding the scattering amplitude for
a given incident wave and obstacle in three dimensions. The problem at hand is solved with a
Fredholm integral equation of the second kind. Its approximate solution is found with the boun-
dary element collocation method. Highly accurate results are obtained due to superconvergence.
The more complicated nonlinear and ill-posed inverse problem consists of reconstructing the
surface of the obstacle given the incident wave and the scattering amplitude. This problem is
solved with the nonlinear Landweber method. Numerical examples are illustrated to show that
obstacles can be reconstructed with this method. In addition, we briefly review other acoustic
scattering problems and report numerical results.

In the second part of this talk, the exterior Maxwell boundary-value problem in three di-
mensions is reviewed. The problem at hand is solved again with a Fredholm integral equation
of the second kind and its approximate solution is found with the boundary element collocation
method. Superconvergence at the collocation nodes is proven, where the cases of even and odd
interpolation are distinguished. Finally, the performance of the method is demonstrated with
numerical results confirming the superconvergence.
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