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Abstract

In this study, the thermal neutron effects on optical fiber are examined theoretically. Also, the
induced loss by thermal neutron irradiation in optical fibers is measured at the optical wavelengths
of 0.85 and 1.3 um, respectively, and the results are analyzed.

Thermal neutrons cause nuclear reaction with fiber compositions.

radiations of high energy are generated.

So secondary ionizing

Color centers formed by these secondary ionizing

radiations increase transmission loss of optical fiber by absorbing propagating light in fiber core.
As a result of experiment, owing to Ge, P, and B doping effects, the induced loss in multimode

fibers has been 5 times larger than that in single mode fibers at 1.3 um wavelength.

In case of

multimode fibers, the loss at 0.8 um wavelength region more suceptible for radiations has been

twice higher than at 1.3 um.
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Table 1. Constituent elements of optical fibers.
secondary | capture cross | radicactivity
clement | radiation | section(barn)* (Ci) &
Si BR Y 0.16 2.1x10°°
0 BBy 0. 00027 9.7x10°*
B aB'By 759 51x107°
Ge BBy 2.3 3.0x10°°
N BBy 1.85 4.1x107°
C BBy 0. 0034 2.2x107°
H BBy 0. 322 L1x107°
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Table 2. Specifications of optical fibers.

za * Coating | Core/Clad/ ( Core Composition(mol%)
° T Mode A A [|Coating Dia.um | Si0;-Ge0,-P, 05-B, 0,
A Single Acrylate 1 8.3/125/245 |96.9-3. 1---—
Multi Acrylate | 50/125/245 | 89.8-9.0-1.2-—
B Single Acrylate | 10/125/245 | 94.5-5.1-0.4-—
Multi Acrylate | 50/125/245 | 80.5-17.5-1.7-0.3
Single Silicon 10/125/900 | 97.0-3.0-—-—
¢ + Nylon
Multi Silicon 50/125/900 | 89.5-10.0-0.5-—
+Nylon I~
D Single Acrylate | 10/125/245 |94 -5 -1 --—
Multi Acrylate | 50/125/245 | 86 -10 -4 -—
E | PSCF | Tefzel 110/125/245 | 100-—-—-—

* SINGLF :single mode fiber. MULTI:multimode fiber
PSCF:pure silica core fiber
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Fig. 1. Block diagram of radiation-induced loss

measurement system in optical fibers by
thermal neutron irradiation.
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Fig. 2. Growth of radiation-induced loss at
1.3u#m in single mode fibers during
thermal neutron irradiation.
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Fig. 3. Growth of radiation-induced loss at
1.3um in multimode fibers during thermal
neutron irradiation.
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Fig. 4. Growth of radiation-induced loss at

0.85um in multimode fibers during thermal
neutron irradiation.
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Fig. 5. Growth of radiation-induced loss at

0.85/1.3¢m in pure silica core fiber during
thermal neutron irradiation.
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