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Abstract By using the experiment results of R. H. Stolen’s a polynomial formula of the SRS Stokes spectrum is got by

sampling and digitized fitting. Based on the formula the Raman gain and noise figure properties of multi-wavelength

pumping broadband Raman amplifier are obtained with considering the inter-amplifying between multi pumps. After

numerical analyze the characteristic curves of Raman gain and noise figure of different fibers G652 G653 G655 and

LEAF are got.
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Table 1 Coefficients of the fitting polynomial of the Stokes spectrum
m n 0 1 2
0 2.478926272783464¢-053 - 3.310548602365791 ¢-049 2.036443341683818¢-045
1 — 7.650544578535498 ¢-042 1.962221855416958¢-038 - 3.638259431073272¢-035
2 5.037065555011477 ¢-032 - 5.302999163523535¢-029 4.283126867103418¢-026
3 - 2.658050404220844 ¢-023 1.261060913699611 ¢- 020 — 4.519331439731594¢-018
4 1.198587031632414¢-015 - 2.276629510650029¢-013 2.934967099098214¢-011
5 - 2.325887497901504 ¢-009 8.839109666864022 - 008 1.922532956408083 ¢-007
6 - 1.015519557048337 ¢-004 4.091650633092706¢-003 1.597257917112972¢-002
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1 R Ay Wavelength/jem
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Raman Fig.2 Effective core area of four different kinds of fibers
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Table 2 Coefficients of the fitting polynomial of the effective core area
m 3 2 1 0
G653 14.84182874416820 -2.063545217784189 —-22.78670418217343 28.13451962678886
G655 616.8162059295157 - 2430.688006719969 325.1572558906252 - 1430.181396639649
G652 - 44.78006325271202 246.2510483136327 —352.4240656234345 214.3630554013736
LEAF 2701.397860820040 -10721.18063556368 14263.91785698158 -6299.499474919012
5 LEAF
3
LEAF
4 2
5 4
Raman G653 Raman
1 Ly =5 km R DWDM
1.5%10°2 em/W G652 (G655 Raman
Raman
Raman 34 Raman
3 4
Table 3 Pumping scheme of different fibers by which the
Raman 3 gain of the Raman amplifier is flattened
~6 4 Wavelength/nm | 1402 | 1423 1443 | 1464 | 1495
Aty G652 G652 | 900 | 600 500 | 500 | 350
LEAF Power | G653 | 590 | 400 330 | 170 | 106
G653 A ot /mW | G655 | 750 400 330 330 200
Raman LEAF | 900 600 500 580 580
G652 G653 (G655
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Fig.3 Raman gain and the noise figure of G652 fiber
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Fig.4 Raman gain and the noise figure of G653 fiber

Mears.

C. R. S. Fludger V. Handerek R. J.
Fundamental Noise Limits in Broadband Raman Amplifiers
M . OFC2001 MA5-1~3
S. T. Davey D. L. Williams B. J. Ainslie et al..
Optical gain spectrum of Ge0,-SiO, Raman fibre amplifiers
J . IEE Proceedings 1989 136 301 ~ 306
R. H. Stolen E. P. Ippen. Raman gain in glass optical
waveguides J . Appl. Phys. Lett. 1973 22 276 ~278

4 R. H. Stolen

29

- =
o o

Raman gain/dB
P - )

-2 L O
1480 1520 1560
Wavelength/ nm

. L
1600 1640

1

3 I L L L
1480 1520 1560 1600 1640

Wavelength/nm

5 G655
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Fig.6 Raman gain and the noise figure of LEAF fiber
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