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Modulation Instability Induced by Cross-Phase Modulation in the
Normal Dispersion Region of Fibers with Saturable Nonlinearity

ZHONG Xian-qgiong, XIANG An-ping
(Department of Optoelectronic Technology, Chengdu University of
Information Technology, Chengdu, Sichuan 610041, China)

Abstract Taking into account the saturable nonlineary of the optical fibers, the coulped nonlinear Schrodinger
equations of the slowly varying envelopes for two optical waves of different frequencies with the same polarizations,
and the linearized nonlinear Schrodinger equations for the perturbations are given. In the normal dispersion region of
optical fibers, the variation law of the gain spectra of modulation instability induced by cross-phase modulation with
the input powers of the two waves is analyzed and discussed, The results indicate that, similar to that of the gain
spectra of self-phase modulation induced modulation instability in optical fibers with saturable nonlinearity, the
critical perturbation frequency as well as the peak gain of cross-phase modulation induced modulation instability also
increases with the input powers before decrease. The varying velocity of the two parameters is related to the
perturbation frequencies. This may lead to a unique value of peak gain and critical perturbation frequency for two
different input powers.
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Fig.1 Variations of gain spectra of modulation instability induced by cross-phase modulation with the

input powers of the two optical waves for different perturbation frequencies
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Fig. 2 Variations of critical perturbation frequency (a) and peak gain coefficient (b) of gain spectra with the

input powers of the two optical waves for different perturbation frequencies
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