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DISCUSSION ON MOVING REFERENCE FRAME AND GROUP
VELOCITY MISMATCH IN NUMERICAL SOLUTIONS OF
NONLINER SCHRODINGER EQUATION

ZHOU Yue ZHOU Xiangxiang ZHANG Xiaoguang

(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876)
Abstract In numerical solutions of nonlinear Schrédinger equations (NLSE) based on Fourier
transforms, the walk-off phenomenon of optical pulses within time windows frequently oc-
curs. Under certain circumstances, this phenomenon affects the correctness of numerical re-
sults. This paper theoretically analyzes the origin of this issue, pointing out that the moving
reference frame may no longer match the group velocity under specific circumstances. Dynam-
ic correction schemes are proposed from both time-domain and frequency-domain perspectives.
Through numerical examples, solutions under group velocity mismatch conditions are ana-
lyzed, and the results of dynamic corrections are demonstrated. This discussion aids readers in
understanding the rational selection of time-frequency domain windows and the flexible appli-
cation of dynamic pulse walk-off corrections. Additionally, it encourages instructors and
students of the Nonlinear Fiber Optics course to engage in deeper reflections on nonlinear
Schrédinger equations.
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