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Numerically Simulate of the High-order Soliton Fission
in the Experiment of Supercontinuum Generation
in Photonic Crystal Fibers
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Abstract : Based on the high-order nonlinear Schré dinger equation, the propagation of high-order solitons in the anom-
alous dispersion region of photonic crystal fibers ( PCF)is numerically simulated by making use of the split-step Fou-
rier method (SSFM) . From pulse shape and spectrum ,the influences of the third-order dispersion,self-steepening and
intrapulse stimulated Raman scattering on the propagation property of the high-order solitons are analysed. The results
show that the high-order effects destroy the periodicity of high-order solitons evolution. Among them, the third-order
dispersion and intrapulse stimulated Raman scattering play a leading role in the fission of the high-order solitons. And
the high-order effects always broaden the ultima spectrum at different levels.
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Fig.1 fourth-order soliton transmission without the

spectrum
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high-order effects effect,and the spectrum
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Fig.2 fourth-order soliton transmission including the

effect of third-order dispersion,and the spectrum
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Fig.3 fourth-order soliton transmission including the

effect of self-steepening,and the spectrum



Wt 544 No.7 2008 25

WA LT RGN T 0 SR BB 683

7r =0.0244

—

SN RO

intensity

N
1S

0.9t
0.8 ,
0.7 ’J \
0.6 | \
0.5 /
0.4 |
0.3 | \

of || }(\
b
0.1 4 b l \) V‘]‘J,‘u\(\/’u A

spectrum

80 -60 —40 -20 O 20 40 60 80
(w=-wy)/T,

(b)
77 =0.0488

intensity

0.9 /
0.8 |

]
T

io.s [

? 0.4 / }
0.3 ‘
/ !l i
0.2 | \‘r\a\“’j \
0.1 ‘/" \‘j ki o k

"

[N

/
i

%50 40 30 20 <10 0 10 20 30 40 50
(w=-wy)/T,
(d)
B4 I0F NS EUVE T B IRF A4 4 S48 S AL A
Fig.4 fourth-order soliton transmission including the effect

of intrapulse stimulated Raman scattering,and the spectrum
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