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Modul ation instability gain spectrum of cross phase modulation
in decreasing dispersion fiber

Yang Ailing, Wang Jing, Miao Hongli, Ren Zhijun
(Department of Physics, Ocean University of Qingdao, Qingdao, 266003)

Abstract: M odulation instability gain specirum resulted from cross phase modulat ion( XPM) in decreasing dispersion
fiber (DDF) is presented from nonlinear Schrodinger equation. The results show that X PM- induced modulation instability
exists not only in the anomalous dispersion regime but also in the normal dispersion regime; what’ s more, the spectrum
width of the former is wider than that of the latter. The spectrum width in DDF is wider than that of in ordinary
dispersion fiber( ODF) and the gain peak is also higher. DDF is a good dispersion medium to produce modulation instability
of XPM.
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Fig.1 a- gain spectrum of modulation instability in the regime of
anomalous dispersion as a function of Q) and axillary varying
dispersion parameter, B,,(0)= By,(0)= - 20ps*/ km, Y = ¥,
= 2W~ Ykm, a= 0. 2dB/km, P,= P,= 2W, z = S5km, Q,=
0.9THz, 1- M= 0dB/ km, 2- H= 0.2dB/km, 3- K= 0. 2dB/
km, 4- H= 0.3dB/ km, 5- H= 0. 4dB/ km
b— gain spectrum of modubtion instabiliy in the regime of
normal dispersion as a function of @Q; and axillary varying
dispersion parameter, By1(10) = By 0) = 20psz/ km, the other

parameters are as same as Fig. la
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Fig.2 a- gain spectrum of modulation instability in the regime of
anomalous dispersion as a function of Q and Q,

b— gain spectrum of modubtion instabiliy in the regime of
normal dspesion as a function of Q and @,

U= H,= 0.3dB/km, 1— Q,= 0. 6THz 2= Q,= 0. 9THz,

3— Q,= 1.2THzgz, the other parameters are as same as Fig. 1
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Q= 0.9THz, B= 0.3dB/ km, Pi= P2,

Fig: 3 a— gain spectrum of modulation ingability in the regime of
anomalous dispersion as a function of @, and incident pow er
b— gain spectrum of modulation stability in the regime of
normal dispersion as a function of Q, and incident pow er
Bi= W, = 0.3dB/km, Q,= 0.9THz, the other parameters are

as same as Fig. 1
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