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We consider an exterior transmission problem in terms of the potential

∇ · (∇u1) = 0 in Ω, ∇ · (∇u2) = 0 in R3 \ Ω (1)

with transmission conditions on the interface S := ∂Ω

u1 = u2, µ
∂u1

∂n
=

∂u2

∂n
on S, (2)

and a radiation condition
lim
|ξ|→∞

u2 = H0z. (3)

Here Ω is a bounded domain, µ = µ1/µ2 the constant relative permeability and
ξ = (x, y, z). This model describes the linearly-magnetizable (polarizable) noncon-
ducting media in a uniform applied magnetic (electric) field H0 = (0, 0, H0).

The problem (1)–(3) allows the reformulation as two integral equations in the
meridian plane for the boundary potential and the boundary flux, which can be
solved successively. The second kind integral equation is formulated only for the
potential. The first kind integral equation for the flux contains the potential only
at the right-hand side [1].

The numerical method is an axisymmetric collocation with equal order approxi-
mations of the boundary unknowns on a polygonal boundary. The complete elliptic
integrals of the kernels are approximated by polynomials. An asymptotic kernels
behavior is analyzed for accurate numerical evaluation of integrals.

A piecewise-constant midpoint collocation and a piecewise-linear nodal colloca-
tion on a circular arc and on its polygonal interpolation are used for test compu-
tations on uniform meshes. We analyze empirically the influence of the polygo-
nal boundary interpolation to the accuracy and the convergence of the presented
method.
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