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Research on the Nonlinear Refractive Index of Nd-Doped Fiber Amplifier

KONG Yong, GUO Ming-xiu, LU Yu-tian
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract This paper gives a numerical research on the Nd-doped fiber amplifier nonlinear refractive index and phase
changing with the input signal power, pump power, signal wavelength, gain effect and Kerr effect. The results
show that when the signal or pump power increases, the nonlinear refractive index is positive for the signal
wavelength being smaller than 1064 nm, and negative for the signal wavelength being bigger than 1064 nm. When
the signal wavelength hold a certain value, the nonlinear refractive index increases with the pump power. When the
pump is low, the gain effect have more influence on the change of nonlinear refractive index, and when the pump is

high, the Kerr effect have more influence on the change of nonlinear refractive index, which caused mainly by gain
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saturation,
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Fig. 1 Fiber nonlinear refractive index versus wavelength (a) in the different input pump power cases and

(b) in the different input signal power cases
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Fig. 2 Fiber nonlinear refractive index versus signal wavelength at the end of the fiber
(a) pump power is 0.1 W; (b) pump power is 1 W (the solid line is change of the nonlinear refractive index caused

by the Kerr effect and the dotted line is the change of the nonlinear refractive index caused by the gain effect)
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Fig. 3 Nonlinear fiber refractive index versus (a) input pump power and (b) input signal power
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