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Improved Method for the Nonlinear Optical Loop Mirror Constructed

from the Dispersion Decreasing Fiber
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(Institute of Quantum Electronics, South China Normal University , Guangzhou, Guangdong 510631, China)

Abstract A new nonlinear optical loop mirror (NOLM) constructed from a dispersion decreasing fiber (DDF) and a

normal fiber is proposed. Numerical simulation shows that a ultra-short pulse with pedestal suppression and little

chirp can be generated in the new optical loop mirror and the ultra-short pulse can steadily propagate over a long

lossless fiber. The compression factor and pedestal energy of the compressed pulse are related to the width and peak

power of the initial pulse. The compression factor and the pedestal energy are decreasing but the optimum fiber

length is increasing with the growing initial optical pulse width. In the other case, the compression factor and the

pedestal energy are increasing but the required optical fiber length is decreasing with the growing input peak power.

When the pulse is in optimum compression, the bigger compression factor is obtained and the optical fiber used

becomes shorter comparing to the nonlinear optical loop mirror constructed from dispersion-decreasing fiber.

Key words nonlinear optics; optical loop mirror; dispersion-decreasing fiber; ultra-short pulse compression
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Fig.1 Schematic of NOLM

input pulses are launched into port 1, and

compressed pulses are obtained from port 2
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(a) Results got from the first construction;

(b) Results got from the second construction
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Fig. 3 (a) Compressed pulse (solid curve) and the input

pulse (dashed curve); (b) Comparison between
the compressed pulse (solid curve) and the ideal
hyperbolic-secant pulse (dashed curve) with the

same width and the peak power
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in a lossless fiber
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Table 1 Compare between the NLOM constructed from the DDF and the new NOLM
N (soliton order) 4 5 6 7 8 9 10 11 12
Pedestal energy /% 12.8 7.6 10.1 12.2 14.0 13.8 13.2 22.3 24.5
Compression factor (A) 5.5 8.6 14.0 15.0 18.8 21.5 25.0 30.1 37.0
Compression factor (B) 4,0 4,1 4,2 13.9 15.0 16. 3 16. 2 22.5 24,0
The length of A 8.1 5.3 3.7 3.1 2.4 2.0 1.7 1.5 1.3
The length of B 10. 4 6.2 4.8 3.2 2.6 2.3 1.9 1.7 1.5
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Fig. 7

(a) the compressed pulse (solid curve) and the compressed pulse (dashed curve) obtained from the new NOLM constructed from DDF,

respectively; (b) the frequency of the compressed pulse (solid curve) and the compressed pulse (dashed curve) obtained from the new

NOLM constructed from DDF, respectivelys (¢) the compressed pulse obtained from the NOLM constructed from DDF (dashed curve) and

its chirp (solid curve) ; (d) the compressed pulse(dashed curve) obtained from the new NOLM and its chirp (solid curve)
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