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Fig. 1. (a) Time potential function image when xo = 1.5. The relation between the power of component 1 (z,z) and the propaga-

tion constant by 2: (b) dipole - dipole vector soliton when zg = 1.7; (c) tripole-dipole vector solito when zg = 1.6; (d) dipole-tri-

pole vector soliton when zog = 1.5. Other parameters are Vo =2.8, wo=1.1, S=1, 0 =—-1, P, =3.3.
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Fig. 2. (a) The profile of dipole-dipole vector soliton when xzg = 1.7; (b) the profile of tripole-dipole vector soliton when zg = 1.6;

(c) the profile of dipole-tripole vector soliton when zo = 1.5. Other parameters are Vp =28, wo=1.1, S=1, c=-1,

P; =15 and P> =3.3.
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to 1.5.
800 800 800 S —
600 600 600 8
400 ® 400 ® 400 =
—10 M—-=
200 200 200 —0.1 0 0.1
oy
0 0 0
—10 —10 —10 0 10
xr xr

0.05 0.10 0.15 0.20 0.3

0.1 0.2
800 800 ———
600 600 600
w400 w400 w400
200
0
—10
|
0.2

200 200

0 0
—10 0 10 —10 0
T T
| - . || -
0.2 0.4 0.6 0.05 0.10 0.15 0.20 0.25 0.4 0.6

K6 3L R AR N R IE TS R (a), (b) IR -IIR IR (PL =1, P2 = 3); (c), (d) ZR-BHRBINT (P =
1.5, P2 = 3); (e), (f) if-=WMEBEMF (PL=1,P.=3). ZH N Vo =28, wo=11,S=1,0=-1,20=17—1.5

Fig. 6. Dynamic evolution image and corresponding characteristic spectrum image: (a), (b) Dipole-dipole vector solitons with
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Py =1, P; = 3. Parameters are Vo =2.8, wg=1.1, S=1, 0 = -1, o0 = 1.7 to 1.5.
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Multipole vector solitons in coupled nonlinear Schrédinger
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Abstract

We construct the coupled self-defocusing saturated nonlinear Schrédinger equation and obtain the dipole-
dipole, tripole-dipole and dipole-tripole vector soliton solutions by changing the potential function parameters
and using the square operator method of power conservation. With the increase of soliton power, the dipole-
dipole, tripole-dipole and dipole-tripole vector solitons can all exist. The existence of the three kinds of vector
solitons is obviously modulated by the potential function. The existence domain of three kinds of vector
solitons, modulated by the potential function, is given in this work. The stability domains of three vector
solitons are modulated by the soliton power of each component. The stability regions of three kinds of vector
solitons expand with the increase of the power of two-component soliton. With the increase of saturation
nonlinear strength, the power values of the tripole-dipole and dipole-tripole vector solitons at the critical points
from stable state to unstable state decrease gradually, and yet the power of the soliton at the critical point from

the stable state to the unstable state does not change.
Keywords: coupled nonlinear Schriodinger equation, vector optical soliton, saturable nonlinearity
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