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Evolution and compression of self-similar pulse-pairs
in dispersion decreasing fiber

WANG Xude, LI Suwen, MIAO Shuguang, JIANG Enhua
(School of Physics and Electronic Information, Huaibei Normal University, Huaibei 235000, China)

Abstract: In order to study the dynamic characteristics of self-similar pulse-pairs in dispersion decreasing fiber, the
evolution and compression of pulse-pairs were simulated theoretically with nonlinear Schrédinger equation. In addition, the
interactions between the pulses in the neighboring region were analyzed. The results show that without considering the third-
order dispersion, the symmetrical oscillation is created in the overlap region while the evolution of pulses is unaffected
outside the overlap region. After dispersion compensation, the compressed pulse-pairs are obtained with the temporal width
of 128.4fs and the compression factor of 7. 8. When considering the third-order dispersion, the evolution of pulses is
distorted and created asymmetrical oscillation in the overlap region. The compressed pulse-pairs have a temporal width of
211. 6fs and the corresponding compression factor of 4. 7. It is worthy of noticing that the pedestals of compression pulse
due to asymmetrical oscillation do not affect the quality of the pulses severely. The results provide references for the
evolution of self-similar pulse-pairs.
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Fig. 1  Evolution of self-similar pulse-pairs in ND-DDF
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Fig.2 a—temporal waveform b—corresponding chirp evolution of self-

similar pulse-pairs at 800m
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Fig.3 The compressed process of pulse-pairs by dispersion compensa-

tion technology without TOD
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Fig.4 Waveform of the initial pulses (curve 1), the broadening pulses
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(curve 2), and the compressed pulses (curve 3) when TOD is

ignored
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Fig.5 Evolution of self-similar pulse-pairs in ND-DDF with TOD
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Fig. 6 The compressed process of pulse-pairs with TOD
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Fig.7 Waveform of the initial pulses (curve 1), the broadening pulses

(curve 2) , and the compressed pulses (curve 3) when consid-
ering TOD effect
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