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Gain performance of Er’" /Yb®" codoped double-clad fiber amplifier

HU Gui-jun, LI Xiao-guang,ZHANG Peng
(College of Communications Engineering s J ilin University, Changchun 130012, China)

Abstract; Based on the rate equation and power propagation equation, change of the gain characteristics

of Er* /Yb"' codoped double-clad fiber amplifier with the fiber length was analyzed. The influence of

signal power and pump power on amplifier gain was also studied. Experiments were conducted to

validate the analysis. The results indicate that the fiber length influences the gain of the amplifier.

The fiber length corresponding to gain saturation is shorter when the input signal is large. Amplifier

gain changes with the difference of the signal and pump power, higher gain can obtained by adjusting

the signal power or pump power.
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Fig. 1 Sketch map of energy level of Er** /Yb*"

co-doped system
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Table 1 Parameters used in simulation
Er*™  1.35X10%ions/m? a6 () 0.8X10 % m?
Yb*"  8.5X10% ions/m® a5 (X)) 0.85X1072 m?
w1 11.0 ms I 0. 8254
5 1.5 ms Iy 0. 0085
o12(As) 0.08—0.35X1072 m? as 4 dB/m
o1 (&) 0.33—0.55X107% m? ap 12 dB/m
o13(Ap) 0.14X10 2° m?
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Fig. 2 Gain vs fiber length under different signal power
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Fig. 3 Gain vs fiber length under different signal

or pump power
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Fig. 4 2D curve of gain of amplifier vs signal and
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Fig. 6 Gain of amplifier vs signal and pump power
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