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Superelements have been developed to enable the finite-element method to be used for
computing accurate eigenvalues of the Laplacian over domains containing re-entrant corners of
arbitrary angle. A truncated asymptotic expansion of the solution is employed in the region of the
corner and linear blending is used over the remainder of the superelement to provide a smooth
transition to piecewise quadratics over the superelement boundary. The superelement thus
conforms with the usual triangular or quadrilateral isoparametric elements used over the
remainder of the domain, and can be easily incorporated into a general finite-element program.
The scheme has been tested on various waveguides containing one or more angles of size 3/spl
pi//2 or 2/spl pi/, and also on domains containing various other angles, and the results agree well
with those obtained by other methods, mostly of less general applicability.
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