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Abstract— A fast numerical and hybrid method for the caleulation of the eigenvalues and
eigenvectors of waveguides that present a radius of eurvature will be presented in this work,
starting from the theory of propagation in electromagnetism resulting from the Maxwell's for-
malism [1]. This method comprises a so-called conformal transformation (CT) of the complex
plane associated with a matrix formulation inecluding a kind of virtual multilayer. The role of
the conformal transformation is to avold the nse of the Jacobian transformation and to convert a
curved geometry structure into a virtual straight geometry structure presenting an effective and
transformed profile of the index structure. Indeed, various mathematic CT exist based on linear,
inversion, rotation, homographic or more particular Sehwartz-Christoffel transformations [2]. A
matrix method, equivalent to those nsed for real multilayer of materials [3, 4], is directly used into
the virtual and new modified profile of CT-index in order to determine the effective propagation
constants (or eigenvalues) and the profile of the optical modes (or eigenvectors) propagating in
optical guides having a radius of curvature. The numerical codes have heen developed and tested
in various family structures (with different radii of curvature, different cladding/core index values
at fixed wavelength and thicknesses) and asvmptotic cases. The results of this hybrid method
are in very good agreement with the commercial software COMSOL 3D Multiphysies [5]. The
developed hybrid method provides a useful and fast qualitative and quantitative visualization
and calenlation of the wave propagation in bended waveguides and can be easily compiled on a
personal computer.
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