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ABSTRACT

In this study, we studied the gamma-radiation effect of fiber Bragg gratings (FBGs) on the high temperature
annealing condition after grating inscription using a KrF UV laser (248 nm). The FBGs were fabricated in a different
annealing temperature using the same commercial Ge-doped silica core fiber (SMF-28e) and exposed to
gamma-radiation up to a dose of 31 kGy at the dose rate of 115 Gy/min. The high temperature annealing procedure for
grating stabilization was applied to change the radiation sensitivity of the FBGs. According to the experimental data
and analysis results, the gratings that were stabilized at different temperatures at 100, 150 and 200 °C have clearly
shown that exposure to higher temperatures increases their radiation sensitivity. The radiation-induced Bragg
wavelength shift (BWS) was shown a difference of up to about a factor of two depending on the annealing temperature
conditions of the gratings.
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Table. 1 The Specification of the optical fiber

Classification

Specification

Fiber type SMF28-¢ (Corning)
Diameter Core 9.2+0.4
[¢em] Cladding 125.0+0.7
Dopants Core Ge0,(7.3), P205(0.2)
[wt %] Cladding -

Attenuation [dB/km]

<0.34 @1310nm
<0.20 @1550nm
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Table. 2 Process conditions of fiber Bragg gratings

. Annealing condition
H; loading =
FBG [day] Time Temperature

[hour] [°C]
5-100-1 5 24 100
5-100-2 5 24 100
5-100-3 5 24 100
5-100-4 5 24 100
5-101-5 5 24 100
5-101-6 5 24 100
5-150-1 5 24 150
5-150-2 5 24 150
5-150-3 5 24 150
5-150-4 5 24 150
5-150-5 5 24 150
5-150-6 5 24 150
5-200-1 5 24 200
5-200-2 5 24 200
5-200-3 5 24 200
5-200-4 5 24 200
5-200-5 5 24 200
5-200-6 5 24 200

32 AME BHR BT AR FREHS
Uhebdiet. A1%HEl FBGS] Bragg sHaH(A,)-& oF 1526 ~

1982



1534nm H 9| Wo A AztE gl o H vhAbE
oF 53% A= UEhth 2= =A< 30°CofA]
100°C 7}A] & &=5 10°C A TAH 02 28 A] uf 17¢
A5t Yo R AET AR 2l mE
gt Bragg v} WokS L ERHLE

Table. 3 Properties of manufactured FBGs

cae A Reflectivity Tsee"r:gﬁlr\”;f?yre
[nm] [%] [pm/C]

5-100-1 1526.77 44.0 10.3
5-100-2 1527.83 66.3 104
5-100-3 1529.00 60.3 104
5-100-4 1531.70 69.3 104
5-101-5 1532.78 63.0 104
5-101-6 1534.00 41.3 104
5-150-1 1526.80 55.3 10.3
5-150-2 1527.85 63.0 10.3
5-150-3 1529.02 63.7 104
5-150-4 1531.71 29.3 104
5-150-5 1532.87 60.3 104
5-150-6 1533.95 475 104
5-200-1 1526.71 63.0 104
5-200-2 1527.79 60.3 10.4
5-200-3 1528.94 58.3 104
5-200-4 1531.69 39.3 10.5
5-200-5 1532.79 55.3 10.5
5-200-6 1533.95 20.7 105
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Fig. 1 Transmission spectra of a fiber Bragg grating
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Fig. 2 Experimental set-up
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Fig. 4 Radiation effects of FBGs on annealing condition
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Table. 4 Change of temperature sensitivity coefficient
after the irradiation

. Temperature sensitivity

Annealing coefficient [pm/C] Ra_te 0 u
temperature Bef Af variation

[°c] | oetore | Ater [%]

irradiation irradiation

100 10.40 10.23 -16

150 10.39 10.21 -17

200 10.45 10.14 -3.0

v.d 2
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