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1 (MTIRE) LR Gauss Fl Bessel BEEUEL, 51 REE Gauss TR, BEIIFREARMEE (FS8H e = 1,
w=-03,0=12m=16, u=16 m=05b=1) (a)ND(z) = 5sin(22) + 5, g(z) = 0.01e=*"; (b) H9
D(z) = 3sin(0.52) + 3, g(2) = 0.3 e

Fig. 1. (color online) Dispersion is changing with the function of Gauss and Bessel, gain is changing with the function
of Gauss, and the propagation of dark solition is stable(each parameters taken ase = 1, w = —0.3, 0 = 1.2, m = 1.6,
=16 m=05b=1). (a) D(z) = 5sin(2z) + 5, g(z) = 0.01e=*"; (b) D(z) = 3sin(0.52) + 3, g(z) = 0.3e~*".
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2 (MTIEMG) A2 Gauss l Bessel B HA8 1L, 126 R E Gauss B, BT R EEREE (S8 Ne =1,
w=-030=12m=16 p=16m=050b=1) (a)ND =5e 3", gz) = 0.4e 08", (b) N
D(z) = Bessell(0, 2), g(z) = 0.1e™*

Fig. 2. (color online) Dispersion is changing with the function of Gauss and Bessel, gain is changing with the
function of Gauss, and the propagation of dark solition is stable(each parameters taken ase = 1, w = —0.3, 0 = 1.2,
m=16,pu=16,m=05b=1). (a) D(z) = 5e_3z2, g(z) = O.4e_0'8z2; (b)D(z) = Bessell(0, z), g(z) = 0.1 —

-7

K3 (MTIRA) CHE Gauss FIXS Gauss RN EBIRIE R, 135 REE Gauss BN, BT ARE LS Y (%
S Ne =1, w= 03, 0=12 m=16u=16m=050b=1) (a)ND(z)=5e3" g(z) = 0.4e 05",
(b) 3 D(2) = 5e—922" 4 25in(22), g(z) = 0.2~ %"

Fig. 3. (color online) Dispersion is changing with the function of Gauss and Bessel and the limited form, gain
is changing with the function of Gauss, and the propagation of dark solition is stable(each parameters taken as
e=1,w= 03 0=12m=16 u=16 m=05b=1). (a) D(z) = 5e 3, g(z) = 0.4e~ 08", (b)
D(z) = 5e—0-2 4 2sin(2z), g(z) = 0.2e=%".
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Fig. 4. (color online) Dispersion is changing with the function of Gauss and constant, gain is constant,
and the propagation of dark solition is stable. (a) each parameters taken as ¢ = 1, u; = 1.2, by = 0.2,
wa = 1.3, m1 = 1.6, ma = 0.01, Q1 = —4.5, Qo = 4.5, D(z) = ¢ 01==D? | o=G=D? oy — 042,
(b)each parameters taken as e =1, u1 = 1.2, by =1, wa = 1.8, m; = 1.6, ma = 0.8, Q1 = —1.9, Q2 = 1.6,

D(z) = -3.1, g(z) = —5.6.
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Abstract

The terms of gain(or absorption), dispersion, and nonlinearity in the nonlinear Schrédinger equation are usually
variables, which can be used to study the propagation of optical pulses in inhomogeneous optical fibers. In this paper,
with the aid of the Hirota method, the bilinear forms of the Schrédinger equation are derived. Based on the bilinear form,
the analytic dark soliton solutions to the nonlinear Schrédinger equation are obtained. The properties of dark solitons
are discussed. Stable dark solitons are observed in the normal dispersion regime. In addition, corresponding parameters
for controlling the propagation of dark solitons are analyzed. Results of our research show that the propagation route
of solitons can be effectively controlled by the gain(or absorption), dispersion, and nonlinearity, which can improve
the quality of signal transmission in optical communications. When the amplitude of the loss coefficient increases, the
amplitude of the dark soliton increases suddenly during the transmission process.By means of changing the type of
dispersion, the purpose of controlling the dark soliton phase and phase oscillation is achieved. The possibly applicable
soliton control techniques, which are used to design dispersion and nonlinearity-managed systems, are proposed. The
proposed techniques may find applications in soliton management communication links, like soliton control.In addition,
two-soliton solution is obtained. With the dark two-soliton solution, the interaction between two solitons is discussed in

the paper. The result may be of potential application in the ultralarge capacity transmission systems.
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