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We study a scattering problem at a junction of open waveguides in 2D, modeled by the
Helmholtz equation

Au(z) + (K*(x) +ie)u(z) =0, =€ R?*\ (—a,a) x (—a,a),

with some limiting absorption € > 0 and space—dependend wavenumber k, where possible con-
figuration is sketched below. More specifically, we will consider a reformulation using halfspace
representations, which yields a system of integral equations. This technique of separation into
halfpaces has been studied in [I] for the free space without waveguides, and we present some
extensions: For problem on the exterior to a square with halfspaces containing waveguides, the
integral formulation can be shown to be of Fredholm type and well posed. We will conclude by
showing numerical examples (for the non-absorptive case), where the method has been employed
for optimization of open waveguide-junctions.
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Figure 1: Example material coefficient k, to which our method is applicable: k(z) = k;, i €
{1,2, 3} in the grey areas, and k(x) = ko outside.



