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Fig. 1. Waveform and power diagram of ground state bright-like soliton: (a) Corresponding waveform of 81 = 2 = —1, b= —-0.4,
d selected as 0.2, 3.0 and 7.0, respectively; (b) corresponding waveform of 81 = 82 = —1, d =0.2, b selected as 1.0, 2.5 and
-5.0, respectively; (c) waveform corresponds to different B2 when b = — 0.4, d = 0.2, 81 = —1 (B2 selected as —2, —4 and -8, re-
spectively); (d) when 81 = 2 = —1, d =0.5, the relationship between the power and coupling function width under different

propagation constant; (¢) when 1 = 82 = —1, b= —0.5, the relation between the power and coupling function width under dif-

ferent nonlocal degree.
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Fig. 2. Intensity distribution and propagation properties of bipolar bright-like solitons: (a) When d =0.2, H =1, w is 0.1, 0.05,
0.01, respectively, intensity distribution of bipolar bright-like solitons; (b) when b=—-1.1, H =1, w=0.1, dis 0.2, 2, 8, re-
spectively, intensity distribution of bipolar bright-like solitons when the degree of nonlocality; (c¢) corresponding to the white noise
propagation graph of Uy when d =2 in panel (b); (d) intensity distribution of soliton molecule when d =0.2, b= —1.1, w = 0.1,
H=23.
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Fig. 3. Intensity distribution and propagation properties of bipolar bright-like solitons with asymmetric peaks: (a) Intensity profiles
of bipolar bright-like solitons with asymmetric peaks with the same coupling mode; (b) propagation of soliton solution U; with the
white noise in panel (a); (c) stability spectra of soliton solutions in panel (a); (d) intensity distribution of bipolar bright-like soliton
with different patterns of asymmetric peaks with different coupling modes; (e) propagation of soliton solution U; with the white

noise in panel (d); (f) stability spectra of soliton solutions in panel (d).
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Fig. 4. Intensity distribution and propagation characteristics of three-pole bright-like solitons with different types: (a) Intensity dis-
tribution of three-pole bright-like solitons when 1 =82 = -1, b=-1.1, d=02, a1 =2, ap =1, H=1, w=0.1; (b) pro-
pagation diagram of soliton solution U; with the white noise in panel (a); (c) intensity distribution of three-pole bright-like solitons
with different soliton peaks when 81 = —1, B2 = -2, a1 =15, aa =9, w=0.8, d=1.5, b= —0.5; (d) propagation diagram
of soliton solution Us with the white noise in panel (c); (e) intensity distribution of the asymmetric peak three-pole bright-like

solitons with different coupling modes; (f) propagation diagram of soliton solution Uz with the white noise in panel (e).
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Fig. 5. Intensity distribution and propagation properties of flat-topped soliton, unipolar grey soliton and bipolar grey solitons; (a) Inten-
sity distribution of flat-topped soliton when w = 0.8, d =1, b = —0.5; (b) propagation of soliton solution Uz with the white noise

in panel (a); (c) intensity distribution of unipolar gray soliton when w = 0.05; (d) propagation of soliton solution U; with the

white noise in panel (c); (e) intensity distribution of bipolar gray solitons when w =0.05, d=1, b= —-04;

soliton solution U; with the white noise in panel (e).
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Abstract

In this paper, we investigate the characteristics of bright-like solitons, flat-topped solitons, and gray
solitons in nonlocal nonlinear fused coupler. Firstly, the fundamental bright-like solitons with different
parameters are obtained by the Newton iteration. It is found that the peak value and beam width of the ground
state bright-like soliton increase with the enhancement of the nonlocality degree and nonlinear parameter, and
they decrease with the propagation constant increasing. The power of the ground state bright-like soliton
increases with the increase of the nonlocality degree and the width of coupling function, and it decreases with
the propagation constant increasing. These numerical results can also be verified in the case of multipolar
bright-like solitons. Secondly, by changing the coupled mode, the solutions of multipolar bright-like solitons,
flat-topped soliton and grey solitons are obtained. The transmission stability of multipolar bright-like solitons,
flat-topped soliton and grey solitons are studied. The stability of solitons is verified by means of linear stability
analysis and fractional Fourier evolution. In the process of long-distance propagation, the propagation of bright-
like solitons, gray solitons, and flat-topped soliton with one to three-pole symmetric peaks are stable, and the
tripolar bright-like solitons with different soliton peaks and tripolar gray solitons are unable to transmit
steadily. At the same time, it is found that the gray soliton with three poles or more is not easy to maintain its
transmission stability. It is also found that the higher the grey scale of the gray soliton, the easier it is to realize
stable transmission. Finally, it is found that the coupling function width not only affects the power of the
soliton, but also realize the conversion among different soliton structures by adjusting the coupling function
width.

Keywords: nonlocal, optical soliton structure, coupled mode, stability
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