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Frequency chirps and spectra of optical pulses propagatng n optical
fibers with cubic-quintic nonlnear ity
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(1 Deparment of Optelectronics and Technolgy, Chengdu University of, Infomation Technology, Chengdu 610041, China; 2
School of Electronics and Infomation Engineering, Sichuan University; Chengdu 610064, China)

Abstract: The aim of the paper is o study the effect.af.the guintic nonlinearity of an optical fiber on the propagation of
optical pulses Utilizing the cubic-quintic nonlinear Schrodinger’equation in which the digersion of optical fibers is neglected, the
nonlinear phase shifts and frequency chimps of super-Gaussian optical pulses are calculated and investigated analytically The
power gectra of optical pulses are numerically sinulated aswell The results show that the positive quintic nonlinear refractive
index makes the nonlinear phase shifts and the maximum frequency chimps of optical pulses larger, the spectral width of unchimped
optical pulseswider and the number of gpectral peaksmore than those of cubic nonlinear refractive index The influence of initial
chimps of Gaussian optical pulseson the speetra’is smilar © that of cubic nonlinear refractive index In case of the negative quintic
nonlinear refractive index, the nonlinéar phase shifts and frequency chips take on new characteristics The negative quintic
nonlinear refractive index alsosmakes.the width of unchimped optical pulses narwer and the number of ectral peaks less
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Fig 1 Nonlinear phase shifts of optical pulses induced by cubic-quintic
nonlinearity
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Fig 2 Frequency chimps of optical pulses induced by cubic-quintic nonlin
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Fig 3 Power frequency gectra of Gaussian optical pulseswithout initial frequency chimps in case of cubic-quintic nonlinearity
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Fig 4 Power frequency ectra of second-order super-Gaussian optical pulses without initial frequency chimps in case of cubic-quintic nonlinearity
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Fig 5 Power frequency spectra of chimped optical pulses in the case of cubic*quintic nonlinearity
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