H26 % 1 eoE G TR Vol. 26 No.1
2018 4F 1 H Optics and Precision Engineering Jan. 2018

XEHS 1004-924X(2018)01-0031-07

FABE FBG A EXEXNERBERS

Z YL.FERE.ZNLE.N #E.HMER
(L. kxGEBEAF LRBEREN BT T IRAE T, 7 100016;
2. ARMEF AR EHE L LR E, 4 F 1001925
A EEERHEAFE LRMRKAL AT ELALREE, L 100192)

FEE O TR — P B BOGE OUMHE B R 58 8 m B R OGBS ORI L A T 2, S8 T M X K B /N T
0.5 mm, AR KT 40%,3 dBW KT 5 nm, HHE N EA B XA T 2 nm B EDLA MM S 6, #&h T —
Rkt AT FBG 1 A& 8% a8 14 AR O 2 M DR AT A I8 A 0 10 7 32 o B vl B A T3 46 M X380 1) BRI Ot A 5
BTG LR G L B A R AL MG R 1R R A T R 2 AR L. TR OGN TR X, R DL R Y
TSt S M DG R R T S AL SRR 2 . ORFI% FR 0 T AR LI B (0 , 25 SRR B O R I AR R AR AL B
BT EE S R B EE 40 30 0,997 Fi1 0. 999, R 43514 54. 59 nW/pe Fl 230 nW/°C . % J5 36 v FH F 1% K h;
A% BORG B E, OF HLEA 250G TSR D AR /N 42 R] S B ARV TR AR

X B R EARF R RAREE M R EARR

P E 5SS TN253 XHRARIZAD A doi: 10. 3788/0OPE. 20182601. 0031

Sensing demodulation system using US-FBG spectral linear region
LI Kai, XING Jing-tao, MENG Fan-yong, LLIU Feng, ZHU Lian-qing”

(1. Beijing Engineering Research Center of Optoelectronic Information and Instruments,
Beijing Information Science and Technology University, Beijing 100016, China;
2. Key Laboratory of Modern Measurement Control Technology .
Ministry of Education, Beijing 100192, China;
3. Beijing Key Laboratory of Optoelectronic Test Technology
Beijing Information Science and Technology University, Beijing 100192, China)

% Corresponding author, E-mail: zhulianqing@ sina. com

Abstract; To study a fiber grating sensing and demodulation system applied to satellites, ultra-short
fiber Bragg gratings with grating length of less than 0. 5 mm, reflectivity of over 40%, 3 dB
bandwidth of over 5 nm, and the edge linear region of the reflection spectrum of over 2 nm were
fabricated by the hydrogen enrichment of high germanium fiber and optimization of UV exposure
power. A novel method was proposed to transmit the ultra-short FBG as a sensor and demodulate it

by using its spectral linear region in this paper. The frequency stabilized laser whose central
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wavelength was located in the spectral linear region was incident on the ultra-short fiber grating. The

reflected optical power changed with the drift of the ultra-short fiber grating spectrum. As the

frequency stabilization laser was located in the linear region, the reflected optical power was linearly

related to the spectral drift, so that the sensing measurement could be realized. Using the system for

strain and temperature measurements, the experimental results show that the optical power has a good

linear relationship with strain and temperature, and the linearity is 0. 997 and 0. 999, the sensitivity is

54.59 nW/pe and 230 nW/°C, respectively. The method can be used for accurate measurement of

temperature and strain, and has the potential advantages of simple structure, low power consumption

and high measurement spatial resolution.
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Fig. 1 Reflective spectral characteristics of fiber Bragg

gratings
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Fig. 2 Principle schematic of sensing demodulation
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Fig. 3 Experimental setup of FBG sensing system
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