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Fig. 1 Schematic diagram of the tensile experiment

in liquid nitrogen environment
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Fig. 2 Reflection spectra of FBG at 1 567 nm wavelength

W 3 ALK 1R i B A 52 536 B4 H Origin #E 47
T ERPERLA L BPAT A B A X K AR IR AR/
Ap R AE e 1456 Z2 il 2k, B AR 4l =X (4) B ] SR A XF
LA RO R R 8 3.4 4y R 3 AR AE
T RV R T A A S 0 il R PR UL il 2k

S U S S B, A 2R 1 B A S 50 B 2k
P R A R 8 R™>0.999. i DL b A4 5
BB AU 2 T AR AL /D 1 — Ptk
KT Po A SO B4 05K 3 gl il ik 7 5 i
AR T A R I E. 1 7]
HH IR R SR A A O R Po=0. 25,1



55 6 & D% RABETRAEFAUEEMEL R E LRI E

4500 m FBG1
40001 o ppG2
3500 aFBG3
¢ 3000 —MiEHL
< 2500
~£2000f
£ 1500
3 1000 F
500 m y=0.751 02x+9.852 30, R=0.999 73
0 ® y=0.750 50x+7.185 33, R=0.999 75
500 IA y:0‘7.46 66x+l10.428 ‘:32, R:OI.999 73

0 1000 2000 3000 4000 5000 6000
£/10-¢

Ca) 5 1 YR WA

4500 m FBG1
40001 o ppG2
3500 aFBG3
¢ 3000 —MiEHL
S 2500
~£2000f
£ 1500
3 1000
500 F m )=0.749 95x+7.672 62, R=0.999 75
0 ® )=0.749 69x+8.373 80, R=0.999 76
500 IA y=0.?40 37x|—1 .508 6.2’ R=0.999 76

0 1000 2000 3000 4000 5000 6000
&/10-¢

(b) 55 2 YO iRz A

4500 m FBG1
40001 ppGo2
35001 aFBG3
¢ 3000 —bEHZL
S 2500
<2000
£1500
3 1000 1
500 m =0.749 99x+8.228 58, R=0.999 75
0 ©7=0.751 12x+7.312 62, R=0.999 76
0 A y=0.743 T1x+11.404 09, R=0.999 63

-50
0 1000 2000 3000 4000 5000 6000
£/10-¢

(o) 55 3 YK H I 4L f
M3 3ARMFERTMWEZREFELENE
Fig.3 Linear fitting of three groups of tensile

experiment data in common temperature
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Fig. 4

Linear fitting of three groups of

tensile

experiment data in liquid nitrogen temperature
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Tab.1 Valid elastic-optic coefficient P,

FBG1 FBG2 FBG3
P.
P P P P P P
0.25 0.25 0.25
WL 0.25  0.25  0.25  0.25 0.26 0.26 0.25
0.25 0.25 0.26
0,24 0.24 0.22
WA ,
70,23 0.23 0.23  0.23  0.23  0.23 0.23
R
0.23 0.23 0.23

2270 50 pm, £ i SIS Y 0. 8406 5 AR
JEE R P A R A S B R A 22 O 110 pm, 205
BADRIEE [ 2. 00%.



634 A % B I kK ¥ ¥ #® % 56 %
1553 Y S— 1551 &
= LI = SC1
1552 o szi2 - 1550  ® SE52 -
| A SEE3 A SCIR3
1551 1549
L - .
g 1550 E 1548 L
i 1549 - =& ™
1548 m oLl -
1547T 1546 ¢
1546 1 1 1 1 1 1545 1 1 1 1
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000
/108 £/10-6
() ¥R (b) WAIRE

K5 FBGlEEMBEAEE THMEILBRKELNKE

Fig. 5 Wavelength repeatability of FBG1 in tensile experiment at common and liquid nitrogen temperature
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Fig. 6 Wavelength repeatability of FBG2 in tensile experiment at common and liquid nitrogen temperature
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Fig. 7 Wavelength repeatability of FBG3 in tensile experiment at common and liquid nitrogen temperature
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Experimental measurement of elastic-optic coefficient
of bare fiber Bragg grating at liquid nitrogen temperature
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Abstract: The strain characteristics of bare fiber Bragg grating (FBG) at cryogenic temperature are

studied. The static tensile experiments are carried out to record the central wavelength of FBG and the

force in pair. Then, the linear fitting of relative wavelength variation and strain which is worked out

through theoretical derivation can be performed. Afterwards,the valid elastic-optic coefficients of bare

fiber Bragg grating at normal and liquid nitrogen temperature are determined. This experimental way

eliminates the influence caused by the traversal of stress in traditional experiment (adhering FBG to

metal chip) and makes the result preciser.

It turns out that it is linear relationship between the

relative wavelength variation AAy/Ag and the strain e at liquid nitrogen temperature. Moreover, the

measured elastic-optic coefficient at normal and liquid nitrogen temperature is respectively 0. 25 and 0. 23.

Key words: bare {iber Bragg grating;strain characteristics;liquid nitrogen;elastic-optic coefficient



