$43 % 6 % # I £ ¥ W Vol. 43 No. 6

2022 4E 6 H Chinese Journal of Scientific Instrument Jun. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2209454

/I e T A S 4 8 T 3 B AT 5

BN F e, E AR ON
(R TR B AR S5 M4 B R TR0 2RI 430070)

W OE R T AT AR RS G Y S S T A A R /N AR AR A TP Y £ RN AR B B AR SR
Ak B 38 e ) i R TR I A 0 R R AR A S I I S AT T G ANHBTARE A 1 kAR R B AR B R, R
A AR 75 AE 26 20 5 SEM AR DB EF B 2T T R [ A9 /0N Ff B ASUREC M ; 76 b 36 ik b S 600040 £ o0 10 i it ik
AT T SRS UL L5 A SRR SE G, S92 30 38 W FL R 06 38 v B4 55 BB 1) LR & 06 (LP, —LP, ) X G 4F 1 5 SOk mT L) SE 3R
XoF F1L G 6 BE R /NI o, 76 - 50° ~ — 150° 33 B T 55 i B b Fi 5% RAEBE R 0. 52 dB/(rad-m™") | T #E 40° ~ 190° I fif 4
FHLA% 14y BE QG TR P, HHL5% REBUEEH 0. 34 dB/(rad-m™ ), X A& G HA FESAMDGEF i Bl 2 sV 1R s ) e 2
UL WD T LA N PR 5

KRR DROGLR BRI ; A A8 i R 4%

FES %S TH741 TN253 Iﬁiﬁm,\ﬁii: A E RiRAEF R4 ERD: 510.20

Fabrication and twist sensing characteristics of tilted
Bragg gratings in few-mode fiber

Yu Haihu, Liu Fang,Gao Wenjing, Wang Xin,Zheng Yu

( National Engineering Research Center of Fiber Optic Sensing Technology and Networks ,
Wuhan University of Technology, Wuhan 430070, China)

Abstract : A reflective torsion sensor based on the few-mode fiber tilted Bragg grating is designed. The fundamental mode and the second-
order mode in the fiber core can be mutually coupled at the small-angle tilted grating. Through analyzing the couple reflection peak
intensity, the torsion angle can be detected. The influence of the tilt angles on the mode coupling efficiency is analyzed with different
small-angle tilted gratings written on the few-mode fiber. The tilted gratings are on-line written by using the phase mask method on a fiber
drawing tower. The gratings with title angle of 1° is selected to perform single-point and double-point torsion experiments. Experimental
results show that the reflection peak of the cross coupling between the fundamental mode (LP,, ) and the second-order mode (LP,, ) is
sensitive to the twisting of the optical fiber. Thus, the twisting angle can be measured. The torsional sensitivity is 0. 52 dB/(rad-m™")
during the counterclockwise twist from —=50° ~=150°, while the torsional sensitivity is 0. 34 dB/(rad-m™") in the 40°~190° clockwise
twist angle range. The sensor has the potential to realize multi-point torsion sensing with a single fiber, which has application prospects
for multi-point torsion monitoring.

Keywords : few-mode fiber; tilted fiber Bragg grating; twist sensing; spectral shape control
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Fig. 1 Schematic diagram of tilted fiber Bragg grating structure
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Fig.2 Reflectance changes of mode coupling peaks with

different angles of titled grating
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Fig.3 Schematic diagram of writing optical path
of tilted fiber Bragg grating
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Fig.4 The reflection spectrum of the tilted Bragg gratings in few-mode fiber with tilt angles of 0°,0. 5°,

and 1°
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Fig. 6  Single-point torsion sensing experimental device
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fiber tilted grating with twist angle
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