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Fig. 1 Raman gain coefficient gg/2A4 .5 of SMF at different

frequency shift using 1. 45 Bm pump
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Fig. 2 Calculated Raman gain spectra with multivave crests of

fixed wavelength positions at different pumps output power
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Fig. 3 Calculated Raman gain spectra pumped by 10 pumps

with each 200 mW output power
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Fig. 4 Calculated gain  spectra with 1.1 dB ripple from
1532~ 1602 nm after the first step optimization. 10 pumps
output power are 200 mW, 200 mW, 200 mW, 82 mW,

82 mW, 82 mW, 76 mW, 76 mW. 100 mW, respectively
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Fig. 5 Calculated gain spectra and equivalent NF after the final

optimization of pumps output power. A less than 0.5 dB
gain ripple in 70 nm bandwidth from 1532 nm to 1602 nm
had achieved. Output power of each pump is 200 mW, 200
mW, 200 mW, 176 mW, 54 mW,. 82 mW, 53.5mW, 72

mW, 72 W, 100 mW, respectively
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Abstract:

The broadband fiber Raman amplifiers pumped by multi-wavelength laser diodes are

numerically simulated by using average power analysis method. A new method to optimize the pumping
configuration efficiently is proposed based on the characteristics of multi-pumped Raman gain spectra and
the fact that different pumps have different impacts on the gain slope. A fiber Raman amplifier pumped by
10-wavelength source is optimized and the gain ripple less than 0. 5 dB in 70 nm gain spectra is obtained.

Key words:
ripple

laser technique; fiber Raman amplifiers; average power analysis; pump optimization; gain



