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Analytical Method to Evaluate the Gain for the Thulium
Doped Fiber Amplifiers
LIU Lin, ZHANG Ming-de, SUN Xiao-han
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Abstract In this paper, based on the rate equations in a steady state of the Tm*" ions, an analytical solution of the
gain for thulium doped fiber amplifiers (TDFAs) is obtained after some reasonable simplicities. The gains of the

three TDFAs with different parameters are calculated which show good agreement with the experimental data.
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Fig.1 Energy level of a trivalent thulium ion (Tm®*")
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Table 1 Parameters of the thulium doped fibers

Core diameter/pm Cut off wavelength/um NA Tm®" concentration (X107%) Length/m
Fiber A 4.0 1. 39 0.270 2000 10
Fiber B 4.0 0.90 0.172 2000 10
Fiber C 6.5 1.41 0.170 2000 10
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