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Effect of Radiation Dose on Radiation-induced Attenuation and
Temperature Dependence in Optical Fiber

JIN Jing, XU Rao-mei, LIU Ji-xun, SONG Ning-fang
(Institute of Optics and Electronics, Beihang University, Beijing 100191, China)

Abstract: The effect of total dose on radiation-induced attenuation and temperature dependence of
radiation-induced attenuation in optical fibers was investigated. The Ge-P doped fibers were
irradiated with different total doses and test systems for radiation induced attenuation and
temperature dependence were built up. The relation between radiation induced attenuation and
radiation dose was analyzed. The results show that the radiation induced attenuation at 1 310 nm
in fiber is primarily dependent on P1 center. The POHC center also has obviously effect on
radiation induced attenuation at 1 310 nm irradiated at high dose. The radiation induced
attenuation in fiber increases with increasing radiation dose. The radiation induced attenuation of
irradiated Ge-P doped fibers after sufficient annealing exhibit steady and monotonic temperature
dependence in the temperature range from —40 to 60 C. The higher radiation dose, the stronger
temperature dependence of radiation induced attenuation in the irradiated fiber there will be. The
investigation on total dose influencing radiation induced attenuation and temperature dependence
in Ge-P co-doped fibers can better apply the optical fiber in complex radiation environment and
utilize stable temperature dependence of radiation induced attenuation for temperature sensor.
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Table 1 Parameters of radiation experiments

Dose rate/(Gy « min~ ') Total dose/Gy
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Fig. 1 Experimental setup for RIA in fiber
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Table 2 Fitting parameters of RIA in fibers by multi-components

saturating exponential model

Total dose/Gy a, d, a, d, R?
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Table 3 The RIA in fibers with different radiation doses

Total dose/Gy RIA/(dB+ km™")

0 0.8

100 17. 46
1 000 93.58
10 000 204.12
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Fig. 4 The RIA temperature dependence in irradiated fibers

after sufficient annealing
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Table 4 Variation of RIA in full temperature range

Total dose/Gy Variation of RIA/(dB « km ')

100 2.15
1 000 11.72
10 000 20. 96
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