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Study of the self-similar evolution for optical pulse
in nonlinearity-increasing fibers
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Abstract: The propagation and evolution characteristics of ultra-short pulses in a nonlinearity-increasing fiber were studied
based on theoretical analysis and numerical calculafion.\ Numerical simulation shows that the propagation in a nonlinearity-
increasing fiber is similar with that in a gain-amplificasieri fiber or dispersion fiber, 1. e. , the propagation and evolution accords
with the self-similar evolution. Finally the parabolic pulse with linear chirp can be achieved. The result is useful for pulse
compression because the parabolic pulse has linear chirp.
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Fig.1 The curve of the nonlinear coefficient with an exponential increase
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Fig.2 The self-similar evolution of the pulse in the nonlinearity-increasing
fiber

a—the evolution shapes of the pulse in the fiher ~b—the pulse
shapes at the distance of 10m,20m and 30m

B B AT LAACEE, Bk b B 4 i T 8 (008 DK IR R 4 i
PRUER IR IR . B 3 BE— 2 BIR T I8 2 PRIk

1615 o 15
z 14 o }L/\f-lo
€ 12 A E
E 10 T 10 N
B 08 5 B
N Y. g
T 067 V ) -10g
E 04 '”\r -15°%
=02 - % 1-20
0.0 f ?‘3\ 25
-4 2 0 2 4
0.8 T/ps - 15
> b ==20m 10
2 06 — s
E T 10 ﬁ
go4 15 B
5 10§
g 0.2 . mﬁ"‘f\,\ 1-15
= * 120
;/ \;
0.0 S .
-8 4 0 4 g2
T/ps
. ' ‘ /15
0.30
2 =30m 10
E= B 7
5 . >y
£ 0.20 P o E
- /" E..
S I JL/" 3 2
E 0.10 / Wﬂﬁm\ 10°
: N 15
/ \
0.00 . - ‘ -20
-15 -5 15
T/ps

Fig.3 The evolution pulse, theoretic parabolic pulse and the linear

chirp at different distance of 10m, 20m and 30m
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