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We consider harmonic wave diffraction problems in which the field does not
depend on the third variable and the wave incidence is perpendicular. These
problems are formulated as two-dimensional, mixed elliptic boundary value
problems in a non-rectangular wedge. Using analytical methods for bound-
ary integral operators (more precisely, pseudodifferential operators) together
with symmetry arguments, we solve explicitly a number of reference prob-
lems for the Helmholtz equation regarding particular wedge angles, boundary
conditions, and space settings, which can be modified and generalized in var-
ious ways. The solution of these problems in Sobolev spaces was open for
some fifty years.

The talk is based on a joint work with F.-O. Speck and T. Ehrhardt.
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