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Matrix M i are associated to each virtual layer, then the matrix associated to the whole structure is defined by :

The eigenvalue β=k 0 n eff of such a structure is given by : (The terms m ij are function of the effective propagation constant β) with:

By using this method to compute the optical field in each layer, we can draw the shape of the mode in the waveguide. These tables represent the eigenvalues of the modes for various width (W) of the guide and different indices concerning the cladding (n clad ) and the core (n core ). These values can be compared to those given by COMSOL-3D software respectively for R=10µm and R → ∞.

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 → ∞.
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 1 Figure 1 : Conformal transformation of the complex plane used in the calculations onto non-bended waveguides generating new modified index profiles ; the wave equation becomes :

Figure 2 :

 2 Figure 2 : The dashed line represents the field in a nonbended waveguide (R → ∞) and the continuous one represents the field in a bended waveguide with a radius of curvature of 5µm.