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Optimized strategy for FWM suppression based on
pre-chirp in DWDM

WANG Yu-hang, GUAN Li-zhen,SONG Xi-ce, YAN Yu-peng, YU Xian-lun
(School of Electronics and Information Engineering, Chongqing Three Gorges University , Chongging 404020, China)

Abstract: In order to meet the requirements of ultra high speed and long-distance transmission in wavelength division
multiplexing systems, it is necessary to minimize the damage caused by nonlinear effects such as four-wave mixing that
affect spectral efficiency and system performance. In this paper,a method is proposed to suppress the four-wave mixing
effect in wavelength division multiplexing optical networks based on the mechanism of four-wave mixing. This method
determines the individual and combined effects of the first,second,and third optimization priority parameters(such as
effective area,channel spacing, and fiber input power) on the four wave mixing effect with or without pre-chirp, and
performs numerical calculations on the system bit error rate to analyze system performance. In 16 channel system, as
the effective area increases,input power decreases,and channel spacing increases, the four-wave mixing effect in the
fiber optic is reduced ,and the four-wave mixing effect decreases even lower under pre-chirp conditions. When the pre-
chirp is 800ps/nm , the optimal combination of three parameters results in a minimum bit error rate of 8. 16 x 10 ™> in
the channel compared to fiber optic communication systems without parameter optimization and pre chirp, the perform-
ance of the system is improved by 132. 8 dB. Finally, this work indicates that the proposed parameter optimization
strategy based on pre-chirp is an ideal solution for optimizing the performance of dense wavelength division multiple-
xing systems.
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Fig. 2 Structure diagram of optical network system with or without pre-chirp
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Tab. 1 Calculated parameters

Parameters Value
Number of channels 16
Data rate per channel/Gbps 10
Single modefiber length/km 200
Dispersion compensationfiber length/km 40
Bandwidth of MUX and DEMUX/GHz 11
Channelspacing/GHz 30 ~ 100
Laser frequencies/THz 193.5 ~195
Power of laser/mW 10 ~30
Linewidth of laser/MHz 10
Fiber center wavelength/nm 1550
Chirped fiber grating values/ (ps + nm ™) 0 ~800
Erbium doped fiber amplifier/dB 20 ~40
Effective area of optical fiber/pm? 80 ~200
Optical fiber attenuation/(dB + km ") 0.2
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Tab. 2 Parameter optimization and channel

1 2 3 4 5 6 7
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Optimize parameters Value BER

Channelspacing/GHz 30 ~100 1.57 1079 ~3.4 x10 - 14

Power of laser/mW 10 ~30 6.44x1077~2.97x10"13
Effective area of optical fiber/pum? | 80 ~200 2.6x10710~2.12x10-1
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Tab. 3 Optimal single optimization parameter
value and minimum BER in channel with pre

chirp of 800 ps/nm

Priority Sequence Optimize Optimal Minimum
Number parameters value BER
1 Effective area of optical fiber/wm? 200 6.05x10°13
2 Channelspacing/GHz 100 4.89 x10-1?
3 Power of laser/mW 10 5.02x10-17

fiber input power 10 mW

nnel spacing
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Fig. 9 Channel BER for combination of fiber input power

and channel spacing during pre-chirp
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