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Influence of Refractive Index on Spectral Characteristics of Tilted
Fiber Gratings

Zhong Jianhui', Feng Yan'*", Zhang Hua’", Xiao Jiaming'
'Jiangxi Key Laboratory of Robot and Welding Automation, School of Mechanical and Electrical Engineering,
Nanchang University, Nanchang, Jiangxi 330031, China;
*Institute of Robotics, School of Mechanical and Automotive Engineering, Shanghai University of

Engineering and Technology, Shanghai 201620, China

Abstract Based on the mode coupling theory of a tilted fiber grating (TFBG), the spectral characteristics of a
TFBG under different ambient refractive indexes are studied by the Optigrating software. The results show that
when the ambient refractive index is less than the refractive index of the cladding mode, both the core mode and the
cladding mode of the TFBG exist; in contrast, when the ambient refractive index is larger than or equal to the
refractive index of the cladding mode, only the core mode exists and the cladding mode disappears. The
experimental results of this TFBG in distilled water, anhydrous ethanol, safflower oil, peanut oil and soybean oil are
consistent with the corresponding simulation results. These research results have certain guiding significance for the
real-time leakage monitoring of pipelines full of liquids with larger refractive indexes.
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Fig. 2 Transmission spectra of TFBG with different refractive indexes. (a) Refractive index of 1.333; (b) refractive index of

1.362; (c) refractive index of 1.449; (d) refractive index of 1.450;(e) refractive index of 1.466;(f) refractive index of 1.471;

(g) refractive index of 1.472

Hon LU 20 U T iR 04 0 1 A Bl A SRR 05
I 858 R B O T R A TR AR, RO SR ER AT S RO 2
M 27 SR A R, ik e DR O 21 R 8 A% i A 5 4k
FLERE i o W S 0 L, W RAR R LU 25 9E Y
HP IR AN TR SR, TEBG & 4t
TR A A2 B G AT 2T SR T s YA IR
BT R T R TRZ BT R, TEBG & 43
A LR BB O6E , e ( Z B2 & s TEBG

F18) £ 05 R R U O I AN 2 BE A A1 S BRI AT A R Y
SRR T A A TR

4 SRS oA

4.1 AEFEHRRET TFBG EH KX EH KK
IS
N T WESEAS A 2R 58 3 S R X% TEBG i 55Ot 3%
) 52 W, 56 15 Fh 3T S5 AR AN () B9 AT T S

1105003-3



$£58% £ 1181/2021 £ 6 B/HNAEXBFEHE

S5, o0 R ZE WK B K 2T LT AR L AR 2R I AR
T, X SRR WRAE 20 CRYPTIT R E 1R .
£1 BRI %

Table 1 Refractive index of each solution

Experimental Distilled Anhydrous Safflower Peanut Soybean

solution water  ethanol oil oil oil
Refractive
] 1.333 1.362 1.466 1.471 1.472
index
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Fig. 3 Experimental setup of solution measurement by TFBG
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Fig. 4 Transmission spectra of TEBG in different solutions. (a) Distilled water; (b) absolute ethanol; (c) safflower oil; (d) peanut

oil; (e) soybean oil
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