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Influence of Erbium-Doped Fiber's Radiation Effects on Output
Characteristics of Fiber Source
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Abstract A gamma irradiation experiment is conducted on erbium-doped fiber, and its’ absorption and emission
cross sections are calculated according to measured absorption and emission coefficients of erbium-doped fiber before
and after irradiation. Radiation models of absorption and emission cross sections are built up based on power law
model. Radiation effects on the output spectrum shape and characteristics parameters of erbium-doped fiber source
are simulated and analyzed based on the radiation models of absorption and emission cross sections being put into the
model of erbium-doped fiber source. The simulation results show that after gamma irradiation, the output power of
source decreases from 9.32 mW to 4.30 mW, the mean wavelength moves from 1531.60 nm to 1531.19 nm, and
the band width varies from 8.79 nm to 6.78 nm. Finally, the simulation results are verified experimentally.
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Fig. 1 Measuring equipment of absorption and emission spectra of erbium-doped fiber
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Fig. 2 Absorption and emission spectra of erbium-doped fiber. (a) Absorption spectrum; (b) emission spectrum
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Fig. 3 Cross section of erbium-doped fiber. (a) Absorption cross section; (b) emission cross section
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Table 1 Simulation parameters of light source
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Fig. 5 Simulation performance of light source with different radiation doses.
(a) Spectrum power; (b) output power; (c) mean wavelength; (d) band width
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Table 2 Light source output characteristic parameters and their variation before and after irradiation

Light source parameter Before irradiation After 500 Gy irradiation Variation
Output power /mW 9.32 4.30 5.02
Mean wavelength /nm 1531.60 1531.19 0.41
Band width /nm 8.79 6.78 2.01
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