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Abstract A cladding-pumped single-mode Er: Yb-codoped fiber amplifier which is seeded by two lasers at 1535 nm
and 1064 nm is designed to suppress the harmful Yb emission. An inband core-pumped fiber amplifier is constructed
with the 1535 nm laser. The output power and spectrum of the amplifier are measured with different launched pump
power. A 1.22 W maximum output power with 58.4% slope efficiency is achieved when the gain fiber is 5 m long,
the seed laser power is 80 mW, and the 1535 nm pump power is 2. 1 W. The output power and efficiency of a
traditional amplifier whose pump source is 976 nm laser diode are also measured. The experimental results indicate
that inband-pumped fiber amplifier can achieve higher efficiency than traditional fiber amplifiers.
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Fig. 2 Spectra of (a) 1535 nm and (b) 1570 nm fiber lasers
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Fig. 3 Experimental setup of the 1535 nm fiber amplifier
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Fig. 6 Experimental setup of 1570 nm fiber amplifier
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spectra with different launched 1535 nm pump powers

2.3.2 976 nm ¥ Ihiz 1000

WAL 2 s i DR BE 976 nm HlzE G AS M - ./'
K8 . MRz 3y 3.4 W I, il K 4 fc K ki = e
IDES TN TESTVEE TSNS S | A~
23, 706, AR T 1535 nm B [ A i3z A0 A 5 £ 400 e
& gzoo-/I/.
3 élj:l: I/E OE 05 10 P&ilip pg‘.l]ger /%5 30 35

FEH T 1535 nm R [RIEFEA 1064 nm {5506
KA K & Yb B Bk iy ASE. I £
976 nmili iz Y XF 1535 nm PIE AT R, RERHOR Y
22.3% ., RIG LIS RN 1535 nm FOL B ST T
LR TR A A2 1570 nm S5 548 O 4F iR % B 52 58 i
F. PR TAEAR B 20 1535 nm il iz 56 T R % 09 % b D R RO6 . YHhiEth £k 2.1 W A,
1570 nmJfUR 25 SR 1. 22 WL RHRER Ny 58. 4% . 16 R T 6 1 25 6 27 K B AR R i 3 9040 )2 il iz
AR CRAUN 23,720, BRI 7 284350 hy 27 8 R JZ 3152 o (FURE N7 1) 592 36 285 SR T DAGIE B (W) 45 il g
5 AW SR e = T8 BUAhas . T — DRI SE I m T E Y 1535 nm BOGH L BT A S RN Z
[ H7 fil1 3z 1 S50 - LATE A0 43 B e B 8 [l il B AR A8 O6 2R i Rk

&8 1570 nm 4ty 4 3k 976 nm Hili8
b E i e
Fig. 8 1570 nm output power as a function of

launched 976 nm pump power

& % x #

1 D. J. Richardson, J. Nilsson, W. A. Clarkson. High power fiber lasers: current status and future perspectives[J]. J.
Opt. Soc. Am. B, 2010, 27(11). B63~DB92

2 D. Y. Shen, J. K. Sahu, W. A. Clarkson. Highly efficient Er, Yb-doped fiber laser with 188 W free-running and>>100 W
tunable output power[J]. Opt. Express, 2005, 13(13): 4916~4921

3 A. Yusim, J. Barsalou, D. Gapontsev e al.. 100 watt singlemode CW linearly polarized all fiber format 1. 56-pm laser
with suppression of parasitic lasing effects[ C]. SPIE, 2005, 5709 69~77

4Y. Jeong, S. Yoo, C. A. Codemard et al.. Erbium: ytterbium codoped large-core fiber laser with 297 W continuous-wave
output power[ J]. IEEE J. Quantum Electron. , 2007, 13(3): 573~579

5 Han Qun, Ning Jiping, Zhang Weiyi ez al.. ASE suppression method for high power pumped Er: Yb co-doped fiber

060605-4



49,060605 MM SYBIZHRE www. opticsjournal. net

amplifiers[J]. Acta Optica Sinica , 2009, 29(s2): 252~257
OB, TRV SRR A, m Rl B SR L BN A R A O R B R R ST AR Ty vk mRgE L], R F F . 2009,
29(s2): 252~257

6 Q. Han, J. Ning., Z. Sheng. Numerical investigation of the ASE and power scaling of cladding-pumped Er-Yb[J]. IEEE
J. Quantum Electron. , 2010, 46(11) . 1535~1541

7 Vincent Kuhn, Dietmar Kracht, Jorg Neumann et al.. Dependence of Er: Yb-codoped 1. 5 ym amplifier on wavelength-tuned
auxiliary seed signal at 1 pm wavelength[J]. Opt. Lezz. , 2010, 35(24): 4105~4107

8 Qun Han., Yang He, Zhaoxia Sheng ez a/.. Numerical characterization of Yb-signal-aided cladding-pumped[J]. Opz. Lett. ,
2011, 36(9): 1599~1601

9 S. U. Alam, A. T. Harker, R. J. Horley et al.. All-fibre, high power, cladding-pumped 1565 nm MOPA pumped by
high brightness 1535 nm pump sources[ C]. CLEO, 2008. CWDJ4

10 Jun Zhang, Viktor Fromzel, Mark Dubinskii. Resonantly cladding-pumped Yb-free Er-doped LMA fiber laser with record
high power and efficiency[J]. Opt. Express, 2011, 19(6): 5574~5578

11 Ee-Leong Lim, Shaif-ul Alam, David J. Richardson. Highly efficient, high power, inband-pumped erbium/ytterbium-
codoped fiber laser[ C]. CLEO, 2011, CTull

060605-5



