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Numerical Research of Flat Supercontinuum Generated in
Dispersion-Flattened/Decreasing Fiber
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Abstract Supercontinuum generated in dispersion-flattened/decreasing fiber is simulated and analyzed in detail. It is
found that the peak power of pump pulse is very important to supercontinuum generation from the fiber and there is
a threshold power. With the increasing of the peak power of pump pulse, the spectral width becomes wider and the
flatness of supercontinuum becomes better. But if the peak power of pump pulse is increased further, the flatness
becomes bad. In the end, a optimal peak power for supercontinuum generation is found. It is also found that the
fourth and fifth order group-velocity dispersions are crucial to flatly wideband supercontinuum generation from the
fiber, dispersion of the third and the other higher than fifth order can be ignored. It is further found that the higher-
order nonlinear effects such as stimulated Raman scattering and self-steepening are negligible in the case.
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Fig. 2 Spectrum of the pump pulse
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Fig. 3 Supercontinuum generated from the DFDF when

the peak power of pump pulse is 3 W
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Fig. 4 Supercontinuum generated from the DFDF at

and by the zero dispersion point
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Fig.5 Supercontinuum generated from the DFDF when

the peak power is equal to threshold power
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Fig. 7 Supercontinuum generated from the DFDF
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Fig. 8 Spectrum generated from the DFDF when
the higher-order dispersions are ignored
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the third order dispersion is included

0
-10
-20
=30
40
=50
-60
=70
-80

Spectral intensity/dB

1400 1450 1500 1550 1600 1650 1700 1750
A /mm

B 10 E = R R R AR P A Y SC i
Fig. 10 Supercontinuum generated from the DFDF when

the third and fourth order dispersions are included
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the higher-order nonlinear effects are included

and ignored

4 % B

FHABAER BT R G T SC Il GHCP
HEWICELT P = SRR, fhis Bk b g E )
R SCHEMERAEEEEZNR W, ZHMAFEE A
IR AT A 2200, DO L T I R B 0 R S R R
FANGETE 5P 3 SC il By SRR R s #E— B R A
B, R B ARkt sk 0 Xt SC 3% 9 TE LA A g 8 AR
.

s % X W

1 T. Morioka, K. Mori, S. Kawanishi e al.. Multi-WDM-

10

11

12

13

channel, Gbit/s pulse generation from a single laser source
utilizing LD-pumped supercontinuum in optical fibers [J .
IEEE Photon. Technol. Lett. , 1994, 6(3) :365~368

S. Kawanishi, H. Takara, K. Uchiyama et al.. 3 Thit/s(160
Gbit/s X 19 channel) optical TDM and WDM transmission
experiment [ J. Electron. Lett., 1999, 35(10) :826~827

Yu Jianjun, Guan Kejian, Yang Bojun et al.. The generation of
multi-wavelength ultra-short optical pulses by utilizing a fiber
ring laser-pumped supercontinuum in an optical fiber [ J 7.
Chinese J. Lasers, 1999, A26(7) ;594~598

REE, B, HAE F . RGN AR LR RO 4 2 3
KMk erI]. b Egok, 1999, A26(7):594~598

Lou Caiyun, Li Yuhua, Wu Jian e al..
supercontinuum from dispersion shifted fiber by using 10 GHz
actively mode-locked fiber laser [J7]. Chinese J. Lasers, 2000,
A27(9) :814~818

BRz EEREM 6 % . A 10 GHz E3h iR BOL#E
£ DSF = A i gE 35 [J]. & Bk, 2000, A27(9):814~
818

K. Mori, H. Takara, S. Kawanishi et al.. Flatly broadened
supercontinuum spectrum generation in a dispersion decreasing
fibre with convex dispersion profile [J]. Electron. Lett., 1997,
33(21):1806~1807

H. Sotobayashi, K. Kitayama. 325 nm bandwidth
supercontinuum generation at 10 Gbit/s using dispersion-

Generation of

flattened and non-decreasing normal dispersion fibre with pulse
compression technique[J]. Electron. Lett., 1998, 34(13):1336
~1337

T. A. Birks, W. J. Wadsworth, P. J.
Supercontinuum generation in tapered fibers [J]. Opt. Lett. ,
2000, 25(19):1415~1417

Chen Yongzhu, Xu Wencheng, Cui Hu e al.. The effect of
fiber dispersion on generation of supercontinuum [JJ]. Acta
Optica Sinica, 2003, 23(3):297~301

FRIKAT RSO, 4 B 55 . R E 8O S A 1 S e
[J]. %354k, 2003, 23(3):297~301

S. Coen, A. H. L. Chau, R. Leonhardt e al.. White-light
supercontinuum generation with 60-ps pump pulses in a
photonic crystal fiber [J]. Opt. Lett., 2001, 26(17) ;1356 ~
1358

G. P. Agrawal. Nonlinear Fiber Optics [M]. 2nd ed.. New
York: Academic Press, 1995

S. V. Chernikov, P. V. Mamyshew. Femtosecond soliton

Russel.

propagation in fibers with slowly decreasing dispersion [J]. J.
Opt. Soc. Am. B, 1991, 8(8):1633~1640

S. V. Chernikov, E. M. Dianov, D. J. Richardson e al..
Soliton pulse compression in dispersion-decreasing fiber [J].
Opt. Lett., 1993, 18(7) ;476~478

Xu Wencheng, Guo Qi, Liao Changjun et al.. Suppression of
Raman self-frequency shift of soliton propagation in single mode
optical fiber [J]. Chin. Phys. Lett., 1995, 12(2):113~115



