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Abstract

The knowledge of how the light will behave In a waveguide with a radius of curvature becomes more and more important because of the
development of integrated photonics, which include ring micro-resonators, phasars, and other devices with a radius of curvature.

This work presents a numerical calculation method to determine the eigenvalues and eigenvectors of curved waveguides. This method Is a
hybrid method which uses at first conform transformation of the complex plane generating a new and modified index profile that represent
the curvature. Then, on this modified index profile, we use a matrix multilayer formalism; we divide the profile in virtual layers of various
Indices to calculate both the propagation constants (eigenvalues) and the optical field (eigenvectors) into each of such virtual layers.
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Conclusion

This method of calculation associating conformal transformation of the complex plane and multilayer matrix formalism provides a good
approximation of the effective index in a bended waveguide without requiring a long time of calculation on a personal computer, unlike the
other methods already existing. The values of the effective indices determined by this method give a good approximation of the actual values,

and their general evolution in function of the radius of curvature and the indices Is conform to COMSOL3D simulation, and analytical case for
R — oo,

References

- Snyder, Allan W., Love, John D., "Optical waveguide theory”, Kluwer Academic Publishers, London, 2000

- Spiegel, Murray R., “Variables complexes”, Série Schaum — MacGraw-Hill, New-York, 1973

- Tamir, T., “Guided-wave optoelectronics”, Springer-Verlag, Berlin London New-York, 1990

- Yeh, P., Yariv, A., Hong, C-S, "Electromagnetic propagation in periodic stratified media. |. General theory”, Opt; Soc. Am., Vol.67, 423-438, 1977

- WWW.comsol.com



