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DISCUSSION ON THE LOGIC OF THE DERIVATION OF
NONLINER SCHRODINGER EQUATION IN
NONLINEAR FIBER OPTICS

XTAO XiaoSheng LIU XinGe ZHANG XiaoGuang
(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876)
Abstract The nonlinear Schroédinger equation is the basic equation describing the nonlinear
transmission of optical pulses in optical fibers, and is widely used in optical fiber communica-
tions, fiber lasers and other fields. In the existing classical textbooks on nonlinear fiber op-
tics, the nonlinear Schrédinger equation is derived by directly introducing the nonlinear refrac-
tive index effect into the nonlinear dielectric constant. Herein, the limitations and even inap-
propriateness of this method for dealing with the nonlinear term of the transmission equation
are pointed out. A more rigorous derivation of the nonlinear Schrodinger equation is given,
i. e. , starting from the nonlinear wave equation, discussing the different manifestations of the
nonlinear polarization driving sources for different nonlinear effects, and making the equation
a transversal integral. The method of deriving the nonlinear Schrédinger equation from the
perspective of nonlinear sources is elaborated in detail, and examples of nonlinear effects, such

as four-wave mixing, are given to help readers understand the influence of nonlinear effects on
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the transmission equation. In addition, issues such as positive and negative frequency repre-

sentations in deriving the nonlinear Schrédinger equation is also discussed.
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