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Fig.1 The general Epstein-layer profile of refractive index
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Rigorous Solution of Eigenvalue Equations for Guided Modes in Inhomogeneous
Optical Waveguides by Cole-Hopf Transformation

She Shouxian
(Department of Physics, Northern Jiaotong University, Beijing 100044)
(Received 29 July 2002)

Abstract: Using Cole-Hopf transformation, eigenvalue equations for guided modes in
inhomogentous optical waveguides are transformed to Riccati equation, and rigorous analytic
solutions for propagation constants and modal field distributions are deduced in a simple and
convenient way. Formulas for square-law index profile, symmetric Epstein profile, Epstein-
layer model of planar guides and for parabolic profile circular optical fibers are deduced.

Key words: inhomogeneous waveguides; propagation constants; modal field; Cole-Hopf
transformation; Riccati equation



