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Abstract Solving the coupled Raman amplification is the main limitation to the efficiency of the existing
optimization method for Raman fiber amplifier design. The least squares support vector regression model is applied
to address this issue. Instead of directly calculating the Raman coupled equation, a multi-input multi—output model
for Raman fiber amplifier is established. A C—band Raman fiber amplifier with a gain ripple level of +0.5 dB is
designed using only two pumps. Additionally, the on—off gain can be quickly and directly adjusted by the proposed
model. Compared with the shooting algorithm and average power analysis technique, the results indicate that the
proposed regression model greatly improves the solving efficiency.
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Fig.1 Principle of least squares support vector regression model
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Table 1 Parameters and results for Raman fiber amplifiers

minﬁv]uj =

Power of pump 1 Power of pump 2 Wavelength of Wavelength of
On-off gain/dB Ripple /dB
Pi/mW P> /mW pump 1 W, /nm pump 2 W, /nm
145.27 81.66 1459.2 1431.6 3.9967 +0.1582
221.09 113.10 1458.7 1432.4 5.9991 +0.3066
290.49 155.11 1458.4 1432.8 7.9955 +0.3406
367.87 181.58 1456.8 1431.8 9.9965 +0.4201
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Fig.5 On-off gain design results of different target gain values(4 dB, 6 dB, 8 dB ,10 dB)
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