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An efficient approach to the analysis of dielectric guides is presented. The technique described
is based on a recently proposed iterative scheme, known as the iterative eigenfunction
expansion method (IEEM), which was designed specifically to allow the rigorous analysis of
dielectric guides of arbitrary cross section and permittivity profile. In the approach presented
herein, which we shall call the IEEM FFT, the bottleneck of the IEEM is removed by the
application of the FFT to the calculation of the inner product. As a result, a reduction in the
computer storage and an increase in speed are achieved. In some aspects the method seems
to be superior to certain full-wave approaches, including the finite difference and finite element
methods. It is believed that the method can be used for investigating guides used in millimeter-
wave techniques, optical fibers with arbitrary cross section and refractive index profiles, and
nonlinear effects in electromagnetic wave propagation.
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