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Optimal Design of High-Power Ytterbium-Doped Double-Clad
Fiber Amplifier

Leng Jinyong Chen Shengping Guo Shaofeng Xu Xiaojun Liu Zejin Zhao Yijun
(College of Optoelectronic Science and Engineering , National University of Defense Technology

Changsha , Hunan 410073, China)

Abstract The power distributions of signal and amplified spontaneous emission in continuous- wave high-power
ytterbium-doped double-clad fiber amplifier are studied. The relationships between the output power and the signal
power, pump power, pump schemes, fiber length are studied. The system of ytterbium-doped double-clad fiber
amplifier is set up and amplified laser of 48.2 W is obtained when the powers of signal and pump are 2 W and 72.9 W,
respectively. The resoults of theoretical study and experiment are in good agreement. And the results of numerical
simulation provide a theoretical guide to optimal design of continuous-wave high-power double-clad fiber amplifier.
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Table 1 Parameters used in the simulation

A,/nm 975 6../107% m* 2.95
A./nm i 1064 6e/107% m? 2.5
N /C10°%

4,934 oy Ref. [7]
m )
T, 0.0056 oy Ref. [7]
r.=r 0. 88 L /m 6.5
7 /ms 0.85 a,/m™! 0.003
ou/107 7 m’ 2.35 a/m™! 0. 005
0o /107 m? 2.17 a;/m! 0.005
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Fig. 1 Amplification characteristics of doped fiber . (a) Laser power distribution as a function of fiber length;

(b) ASE power distribution as a function of fiber length
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Fig. 2 ASE distributions in the fiber and components of output power with different signal and pump power
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Fig. 3 Output power as a function of pump power under different pump schemes. (a) Signal power 10 mW;
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Fig. 4 Output power as a function of the fiber length
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Fig. 5 Configuration of the ytterbium-doped double-clad fiber amplifier
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