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Generalized Dispersion Equations for Nonlinear Waveguides
with Kerr-type Films

We present a novel, generalized nonlinear dispersion equation’ for various nonlinear
waveguides with Kerr-type films. The analytic form of nonlinear dispersion equations has been
derived by using the relation between the interface fields. The “generalized” means that the
equation can represent most of nonlinear waveguide structures with up to five linear and/or
nonlinear layers. For example, we apply the generalized dispersion equation to 4-types of
nonlinear waveguide structures® I)the waveguides with a nonlinear core layer, II)the waveguides
with two nonlinear core layers, IIthe planar structures having a linear core with nonlinear
surrounding media, and 1V)the five-layer nonlinear waveguidés having symmetric or asymmetric
structures. Siniila.rly, our method can be also applied to the analysis of nonlinear waveguide
systems with self-defocusing nonlinear thin films.
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Table 1. Nonlinear dispersion equations of the various nonlinear waveguides.
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