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Theoretical Studies on the Gain Characteristics for 1064 nm-pumped
Thulium-doped Fiber Amplifier

MENG Hong-yun, WU Zhi-gang, GAO Wei-qing,
ZHANG Hao, YUAN Shu-zhong, DONG Xiao-yi
(Institute of Modern Optics, Nankai University, Tianjin 300071, China)
Abstract A group of equations deduced from TDFA (thulium-doped fiber amplifier) rate equations and light
propagation equations, introducing the overlapping factors between the (pump and signal) light intensities and the
thulium dopant distributions inside the fiber core, is presented in this paper. Using the group of equations, the gain
characteristics of the amplifier are calculated.
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Fig. 2 Gain versus fiber length for same concentration and different pump powers

(a) small signal; (b) big signal. 1: P, =20 mW, 2: P, =40 mW, 3: P, =60 mW, 4;: P, =80 mW, 5;: P, =100 mW
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Fig. 3 Gain versus fiber length for same pump power and different concentration

(a) small signal; (b) big signal. 1; N =1.0X10# m™ 3, 2; N=2.0X10#* m™®, 3; N =3.0X10% m—3
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Fig. 4 Optimum fiber length versus pump power for different concentration
(a) small signal; (b) big signal. 1; N =1.0X10#* m™3, 2; N=2.0X10*¥ m™®, 3; N =3.0X10% m—3
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Fig.5 Gain as a function of pump power at optimization fiber length
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Fig. 6 Gain as a function of input signal power
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