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Er*t /Yb** Co-Doped Double Clad Fiber Amplifiers
Ling Let

Theory Model of Forward Amplified Spontaneous Emission in
Abstract

Fu Yanfeng Zhang Shi
(Wuhan Research Institute of Post & Telecommunication,

Long Hao
Accelink Technologies Co. s Ltd. , Wuhan , Hubei 4130074, China)
Forward amplified spontaneous emission (ASE) in Er'" /Yb®

1060 nm wave band radiation, Er’"-Yb’" absorption and emission cross sections, and Runge-Kutta 4th-order
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studied by use of rate equations and transmission equations model, Stark energy level splitting theory containing
=]

method. A multi-theoretical model is founded to analyze the ASE spectrum generally by changing the pumping
spontaneous emission

co-doped double clad fiber amplifiers is
power and signal power. When the signal is strong enough, it only can change the output power by changing pump
1535 nm and 1543 nm at the ASE spectrum. The theory is validated by experiment.

power without changing the spectrum figure. When the signal is small enough, two local peaks appear at the
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co-doped system
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Table 1 Parameters of Er*"-Yb*" co-doped double-clad

fiber for simulation

Parameter Value Parameter Value
A /nm 1550 I 0. 82
A, /nm 940 I, 0.00128
Fiber length /m 10 TEa /S 11X10°°
Amm /m2 1.667X10 1 TYbh65 /S 1.5X10 3
Signal /W 0.003 . /m ! 2X107°
Pump® /W 10 ay, /m"! 3X10°°
[Erff" ]./m™* 2X10%  |C, /(m*/s)  5X10" %
YL ]./m™*® 3X10% C,, /(m*/s) 5X107#
o5 /m’ 5X107% |¢/(m/s) 3X10°
o6 /m’ 5X107% | h/(J+s) 6.63X10"*
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Fig. 2 Absorption and emission cross sections for

Er' -Yb*" co-doped double-clad fiber
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Fig.3 ASE as a function of wavelength by different
pump power
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co-doped double-clad fiber amplifiers
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