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The scattering and diffraction of acoustic and electromagnetic waves by a circular aperture in an infinitely extended
plane belongs to the classical and well investigated canonical problems in field theory. Via the Babinet principle
this problem is closely related to that one of the disc. An overview on the works, the results, and the corresponding
literature can be found in [1]. For the exact solution of the disc problem usually the Helmholtz equation is solved
in the oblate spheroidal coordinate system where the disc is one of the coordinate surfaces. As discussed in [2] and
[3] the disc and the circular aperture in a screen are also excellent candidates to compare the results of asymptotic
methods (such as the evaluation of the Kirchhoff integral) with exact ones.

In this contribution we will derive an exact analytic solution directly for the circular aperture in a screen, i.e., not
going via the solution of the disc problem and a subsequent application of the Babinet principle. This is achieved
by solving a corresponding three-domain boundary-value problem in spherical coordinates. We will describe the
field in each of the domains by a spherical-multipole expansion. The multipole amplitudes will be found by
enforcing the field-continuity at the boundaries. We will exemplarily treat the scalar case for an circular aperture
in a screen made from acoustically soft material. Moreover, we will focus on the case that the incident field is a
uniform complex-source beam (CSB) Such a beam can be obtained by adding a converging and a diverging CSB
with the same location of the waists and the same value for the Rayleigh lengths. In contrast to a standard CSB [4]
the uniform CSB is analytic everywhere - particularly also in the waist. Moreover at the waist the uniform CSB
represents a local plane wave which can be used to probe a desired area of a scattering object - in the present case
the aperture or part of it. Thus we may avoid a full plane wave as the incident field.
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