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Abstract Fiber Bragg gratings (FBGs) are inscribed in both H;—-loaded and H.—free fiber using 800 nm femtosecond
laser, 244 nm Ar+ laser and a phase mask. The regeneration of three kinds of FBGs is observed in different processing
temperatures. The models of regeneration process as well as regeneration temperature versus time are established.
The FBGs regeneration temperature thresholds are defined. Experimental results and model analysis show that the
regeneration temperature thresholds of femtosecond FBG written in H,—free fiber, femtosecond FBG written in H,—
free fiber and ultraviolet (UV) FBG in H.-loaded fiber are around 888 C, 780 C and 770 °C, respectively. The
regenerated FBGs in H;—loaded fiber decay in case of high temperature, while regenerated femtosecond FBG in
H.—free fiber has well temperature stability.
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Fig.1 Schematic diagram of FBG fabrication system
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Table 1 Parameters of fiber Bragg grating sample

FBG type No. Resonance wavelength A /nm Reflectivity R /%
1-1 1548.775 99.11
1-2 1548.133 93.83
fs—H, FBG
1-3 1548.315 93.07
1-4 1548.383 96.44
2-1 1548.390 99.11
2-2 1547.940 99.36
fs FBG
2-3 1548.122 99.71
2-4 1547.905 98.88
3-1 1550.620 93.69
3-2 1552.010 87.61
UV-H, FBG
3-3 1550.315 89.84
3-4 1550.670 92.47
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Table 2 Regeneration process models parameters of FBGs

FBG type Anneal temperature T, (C) To N T @
fs—H, FBG 850 12.06 0.09 37.65 0.04
fs FBG 950 4.54 -0.01 14.78 1.34
UV-H, FBG 850 73.85 0.26 131.61 0.02
—10+ ~850°C . -10} —950°C -10f '_»850ac—experimental data
g —expenmental data | g —experimental data| g \ - - fitting curve
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Fig.8 Output responses and fitting curve of the regeneration of three types of FBG. (a) {s—=H, FBG; (b) fs FBG; (¢) UV-H, FBG
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Table 3 Results of regenerated FBGs

FBG type Anneal temperature T, /C No.  Erased time ¢, /min Regeneration complete time ¢, /min
700 1-1 No regeneration phenomenon
800 1-2 300.0 1440.0
fs—H, FBG
850 1-3 23.4 167.8
950 1-4 34 26.5
800 2-1 No regeneration phenomenon
900 2-2 384.0 618.0
fs FBG
950 2-3 31.4 94.8
1000 2-4 10.8 45.8
800 3-1 324.0 1398.0
850 3-2 87.0 373.0
UV-H, FBG
900 3-3 22.0 110.4
1000 3-4 0.2 2.9
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Table 4 Regeneration models parameters of FBGs

FBG type A B C
fs—=H, FBG 7.12x10" 22.57 3.01
fs FBG 1.72x10% 18.93 4.38
UV-H, FBG 3.58x10" 38.44 0.00
L —fitting curve
1 —fitting curve
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Fig.9 Regeneration model curves of different types of FBGs
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Table 5 Parameters and results of fs FBG regeneration experiments

FBG type No. Resonance wavelength A /nm Reflectivity R /% Anneal temperature T, /°C Erased time ¢, /min

2-5 1548.150 99.21 384.9

900
2-6 1547.938 99.33 385.1
2-7 1548.222 99.64 31.6

fs FBG 950
2-8 1547.965 98.87 30.4
2-9 1548.028 99.71 11.3

1000
2-10 1548.005 98.28 11.0
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