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Fig.2 Pulse shapes of hyperbolic secant in circularly
1 2 birefringent fiber over a distance of a soliton period.
Curve 1 represents slow soliton curve 2—fast soliton
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Fig.3 Pulse shapes of two polarization axes over a distance of a 5 3

soliton period in linearly birefringent fiber with third- 1
order dispersion 8, =0.02 . Curve 1 represents slow

soliton curve 2—fast soliton

E]
-
T
x
1.4
6 4 -2 Q 2 q ] 1.3
Ty 1.
-
So. 211
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period in circularly birefringent fiber with different E,
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Fig.5 Pulse shapes of two polarization axes over a distance of a
soliton period in linearly birefringent fiber with negative
values of third-order dispersion &, = —0.02 . Curve 1

represents slow soliton curve 2—fast soliton

B; = d,@z/dw 3
dw >0 0, =
By >0  dB >0 0.02

|8, | F.

dw < 0 dg, <0
| 8. |

30 Zy =



3 265

1 Mollenauer L F Stolen R H Gordon J P er al.. Extreme
0 picosecond pulse narrowing by means of soliton effect in single-
mode optical fibers. Opt. Lett. 1983 8 5 285~291
2 JinR Liang M Khitrova G et al.. Compression of bright
optical pulses by dark soliton. Opt. Lett. 1993 18 7
494 ~496
3 Hickmann ] M Gomes A S L. Dynamics of femtosecond

soliton-effect optical compression in monomode fibers.

Opt. Commun. 1993 97 5 333~336

3.0 4 Agrawal G P. Nonlinear Fiber Optics second edition .
L New York Academic Press 1995. 260~263
g 5 Taylor ] R. Optical Solitons-Theory and FExperiment .
§2.2 Cambridge Cambridge University Press 1992. 314~377

6 Agrawal G P. Nonlinear Fiber Optics second edition .
New York Academic Press 1995. 50~54
7 Huang Hongtao Nie Zaiging. Numerical studies on

L.4

collisions of orthogonally polarized solitons in birefringent

: 0.1 0*2 (Il! 014 0.5 optical fibers. Chinese J. Laser 1999 A26
ez g3 e 2 163~170 in Chinese
8 Cao Wenhua Liu Songhao. Pulse compression for
Fig.6 The relationships between pulse compression ratio strengthened soliton effect based on cross phase
and fiber distance modulation. Science in China E E

2000 30 3 230~239 in Chinese
9 Xu Wencheng Liao Changjun Guo Qi et al.. The
compression effect of picosecond solition in fibers with
slowly decreasing dispersion. Acta Photonica Sinica
1994 23 4 327~334 in Chinese
10 Cao Wenhua Yao Aimin Liao Changjun et al. . Soliton-
effect compression of picosecond pulses in optical fibers
with slowly decreasing dispersion. Acta Optica Sinica
1994 14 2 118~124 in Chinese
11 Chan K C Liu HF. Effect of third-order dispersion on
soliton-effect pulse compression. Opt. Lert. 1994 19
1 49~31

Ultrashort Pulse Compression in Strongly Birefringent Optical Fibers

Chen Weicheng Xu Wencheng Luo Aiping Zhang Shumin Guo Qi  Liu Songhao
Institute of Quantum Electronics  South China Normal University Guangzhou 510631
Received 30 September 2000 revised 16 April 2001

Abstract  Compression of ultrashort pulses in strongly birefringent optical fibers is studied.
When the third-order dispersion is considered one of polarization pulse compression is enhanced
and the other polarization pulse compression is suppressed due to the interaction of the third-order
dispersion and nonlinear effects. Slow soliton is compressed in the fiber with positive third-order
dispersion fast soliton is done in the fiber with negative third-order dispersion. The large value of
third-order dispersion parameter the more evident the compression effect.
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