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Extraction Efficiency in Continuous-Wave Ytterbium-Doped Fiber Amplifier

Yin Shupeng Yan Ping Li Chen Gong Mali

(Department of Precision Instruments, Tsinghua University, Beijing 100084, China)

Abstract Continuous-wave fiber amplifier plays an important role in the field of manufacture and military. In order
to investigate the critical factors that modify the extraction efficiency of continuous-wave ytterbium-doped fiber
amplifier, this paper describes a model of a fiber amplifier incorporating amplified spontaneous emission ( ASE)
based on the steady-state rate equations. The relationships between extraction efficiency and the reflectivity of fiber
ends, signal power, pump power are researched. The model by comparing predictions with experimental results
obtained from backward pump fiber amplifier was tested. Deviation of these two results is less than 10%. The

results show that how the extraction efficiency of fiber amplifier is impacted by those factors and these influences
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could be beneficial to the design and application of continuous-wave high power fiber amplifier.
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Fig. 1 Characteristics of fiber amplifier with two angled

end faces of 10°. (a) laser power distribution as a
function of fiber length; (b) forward and
backward ASE power distribution as a function of

fiber length
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Fig. 2 Characteristics of fiber amplifier with intput end
straight and output end angled. (a) laser power as
a function of fiber length; (b) forward and

backward ASE power as a function of fiber length
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Fig. 3 Characteristics of fiber amplifier with two straight
end faces. (a) laser power as a function of fiber
length; (b) forward and backward ASE power as

a function of fiber length
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Fig. 4 Extraction efficiency of fiber amplifier changes as a
function of signal power. (a) gain fiber with two
angled end faces; (b) gain fiber with input end

straight and output end angled
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Fig. 5 Extraction efficiency of fiber amplifier changes as a
function of pump power. (a) gain fiber with two
angled end faces; (b) gain fiber with input end

straight and output end angled
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Fig. 6 Experimental setup of Yb-doped fiber amplifier
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Fig.7 Extraction efficiency of fiber amplifier obtained
from experiment versus signal power (a) and
pump power (b)
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