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linewidth. The pump source is a 1541 nm Er-doped fiber laser. The Raman gain fiber is 500-m long nonlinear fiber
leak detection system
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A 1653 nm Raman fiber amplifier with a narrow line-width output, which adopts the all-fiber configuration
is reported. The Raman seeder is a distributed feed back (DFB) diode laser with 8 mW output power and 2 MHz
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When the pump power is 3.32 W, the output power of the Raman fiber amplifier is 260 mW, corresponding
to 15. 1 dB gain and 12% slope efficiency. Since the central wavelength of this laser is located at one strong

.
absorption peak of methane molecular, it can be used in many fields, such as the atmosphere monitor and natural gas
lasers; fiber lasers; stimulated Raman scattering; methane detection
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Fig. 1 Schematic setup of the Er-doped CW fiber laser
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Fig. 2 Schematic setup of the Er-doped fiber amplifier
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Fig. 3 Schematic setup of the Raman fiber amplifier
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Fig. 4 Optical spectrum of the Er-doped fiber laser
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Fig. 5 Output power versus pump power of the Er-doped

fiber amplifier
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Fig. 6 Output power of Raman fiber amplifier versus

pump power at different seed powers
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Fig. 8 Output power versus pump power at different

lengths of Raman fiber
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pump power at different lengths of Raman fiber

S 36 245 SR R WIAE B 2 VG £F OR 2 R 128 B 16 435 1
Ay AR [ g flis 02T L Bl 715 508 S R s Ot
LS ORI B R . B AL S Y ARG E AT
AR e e 4 148 S g 1) 96 4 AR L 2 0 £ R
M EI(E . (FJE, i KA LF B 51 AT K
TERE R HY Joe 600 28 GE Ik i 20 25 2 SR A
HOCHR MM R ER AR EESEZ R,
PRI IHG 7 i o 0 30 00 PR DN 5 SR B 25 1F TR L R T
26 7 1L 5 06 EF K RE S /N TR A Y R AR L A RURN
i,

4 4 e

HE T — B/ NEE BT SR I ZE £ 56 1653 nm
PL2RA . B F IR %k 8 mW 1) DFB
P R FOEES  HhiE WO L B K 1541 nm 918
FOGEF BOCA P2 3 25 A4 B K 24 500 m () &
HMOtE ., fE3.32 WS R T . fr 264 ¥k
i i T F R 260 mW, RERGRLY R 12%,
[ B WF5E T HE 2 A5 5 6 T AL 2 e F K %t
O A R R S

2 % x #t

1 Li Jingsong, Gao Xiaoming, Li Weizhen et al.. Near-infrared

diode laser modulation-based ~ photoacoustic
spectrometer[ J ]. Spectrochimica Acta Part A, 2006, 64 (2):
338~342

2 Wang Lei, Tan Tu, Cao Zhensong et al.. Research on vehicle-

wavelength

based remote sensing of natural gas pipeline leakage [ ] ].
Spectroscopy and Spectral Analysis, 2010, 30(8): 2192~2195
AL BRI S TR AR I U O AR B R
BIRFSELT]. % 5 kg5 4, 2010, 30(8) . 2192~2195

3 Wang Lei, Tan Tu, Wang Guishiet al.. Natural gas pipeline leak
detection system for laser remote sensing and calibration[ ] ].
Chinese J. Lasers, 2010, 37(11): 2912~2917

0602001-4



[CREES

1653 nm A 28 G fi 8 G LF K &%

W~

ol

o

-

E AL BLERIE S RO I IR OG R BRI R 4
ROBF BR 2 J7 000, @ik, 2010, 37(11): 2912~2917
Wang Guishi, Cai Tingdong, Wang Lei e al.. Application of
digital frequency locking techniques in real— time measurement of
methane in atmosphere[ J]. Chinese J. Lasers, 2011, 38(10):
1008002

EVE SRR TE A SF. T RS IR R B B R S R 5
R KA H Be vk BELT ], B8k, 2011, 38(10) : 1008002
Luke R. Taylor, Yan Feng, Domenico Bonaccini Calia. 50 W
CW visible laser source at 589 nm obtained via frequency doubling
of three coherently combined narrow-band Raman fibre amplifiers
[1]. Opt. Express, 2010, 18(8) : 8540~8555
Christopher Vergien, Iyad Dajani, Craig Robin. 18 W single-
stage single-frequency acoustically tailored Raman fiber amplifier
[J]. Opt. Lett. , 2012, 37(10): 1766~1768

Xu Jiangming, Leng Jinyong., Han Kai e al.. Expereimental
research on single-frequency fiber Raman amplifier [ ]J]. Acta
Physica Sinica, 2012, 61(7) . 074204

VR ¥ #E B L B Bl SE. SO A S8 K A 09 52 56 B
1], HEF |, 2012, 61(7): 074204
A. S. Kurkov, V. M. Paramonov, O. N. Egorova e al.. A
1. 65-pum fiber Raman amplifier[J]. Quantum Electron. , 2002,
32(8): 747~1750
Chen Jian,
amplifier’ s gain coefficient and noise figure [ J]. Chinese J.
Lasers, 2001, 28(11): 1021~1023
PR f@.5k WM F RFR SR ARG RZB SRS R
Gy scae A SE[]]. P E gtk . 2001, 28(11): 1021~1023
10 Jia Dongfang, Li Shichen, Song Lijun. Optimized design of fiber
Raman amplifiers[J]. Acta Optica Sinica, 2001, 21(7). 808~
811
A RIS Ky Y VA E2 A= N K Rt R AR
KFF I/, 2001, 21(7); 808~811

oo

Fiber Raman

©

Zhang Jin, Peng Jiangde e al..

EEHEE: kK E

0602001-5



