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The rigorous Method of Regularization ([1]–[3]) is implemented for accu-
rate calculation of the complex eigenvalues in open arbitrary 2D cavities.
Based on standard integral representation in terms of surface quantities
and a Green’s function, a first kind Fredholm integral equation can be ob-
tained. The regularization procedure employs the technique of analytical
semi-inversion, which transforms the initial ill-posed equation of the first
kind into the well-conditioned second kind Fredholm equation in matrix for-
mulation. The resulting system of infinite linear algebraic equations can be
solved effectively using the truncation method, which produces an algebraic
system with uniformly bounded condition number.
The characteristic equation for finding the complex eigenvalues is easily deter-
mined using one of the postulates of linear algebra: the non-trivial solutions
of the homogeneous matrix equation exist when the determinant takes zero
values; i.e., solving this equation for the increasing values, we attain the sta-
bilization of the beforehand given number of significant digits in the complex
eigenvalues and after that we stop the calculation routine.
There are no restrictions on a shape of bounding contours, except its smooth-
ness. In addition, the slit width has also no restrictions on its value, whether
it is narrow or wide. The large-scaled calculations of the complex eigen-
values have been performed for the open cavities of circular, elliptical and
rectangular cross-section, which are widely used in practice.
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