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Abstract-A novel solution method using efficient multidomain spectral collocation method in term of
transverse magnetic fields is proposed for vector modal analysis of dielectric optical waveguides with
discontinuous refractive index profile. The computational domain is divided into a few subdomains at the
interfaces of different materials. Each one can be éxpanded by a suitable set of orthogonal basis functions and
patched by considering the interfacial boundary conditions.

Modal anzalysis is an essential consideration for analyzing the propagation characteristics of optical
waveguides. Recently, spectral collocation method with usual single domain is proposed [1]. However, the
oscillatory result and poor convergence are encountered while the discontinuous RIP’s exist [1]. Moreover, the
multidomain spectral collocation method which divides the whole interest domain into a few subdomains at the
interfaces of different materials is proposed to tackle the problems. Furthermore, the interfacial boundary
conditions of the fransverse magnetic fields are utilized to patch these subdomains. Te check the accuracy of the
present method, a rectangular channel waveguide is considered. The dispersion relations of the lowest order
of H? and #* modes obtained by both Goell [2] and by the present method are shown in Fig. 1. We can observe
from Fig. 1 that our results show excellent agreement with Goell’s solutions. The present method is expected to
further apply to more complicated optical devices of great interest.
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Fig. | Normalized propagation constant 4 of the H{} and H{) modes vs. the normalized frequency v.
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