H3E HBTH

OE B
CHINESE JOURNAL OF LASERS

Vol. 31, No. 7

2004 4£ 7 A July, 2004

NERE: 0258-7025(2004)07-0843-05

TR R i JE £ S Ik 8 K 1 % R AR W 5
BAK B R BAW A

(EB R R¥FHEBOER TRER, #H KU 410073)

BWE RETTHHERMEAMRDRBERBVELSZRER. FRBRALSRMICE SN, W T RMIRA
Fa g . R GUR A A A AL 2 (PGO) g M5 S AL BB A R BR T T 35 43000 8 48 22 B9 R i , A TIT SE 3 T 3 15 %
FEMRERN., MEHEXTHR TR LA RERSAWH AT IR RBERBEHETTHELEMEZRHR.
MEREE T HAAR, FEL ARSI T EHSHEERFERAXESRPESFHENER. AXRBIARS
R L R 370 Hz, 55 375 Hz RIEIBEE REA B, 76 5~200 Hz B KRG R B W N T35 , 2928 340 rad/g,
BRI T 356 rad/g WEIRME. ZABMSEA RIFIREMETE 45777 0 B9 R B 24 i R LR 0.7 f5, 5@
R IER T EBWNT —26 dB. REHB/NFWAALA 107° rad, B/NATWAEE R 3X107° g,

KGR OLH T LR PRSI & 5 e B AR R

mESFES TN 253;TP 212.14 MRS A

Research on Interferometric Polarization Maintaining Fiber Optic
Micro-Vibration Vector Sensor

XIONG Shui-dong, LUO Hong, HU Yong-ming, MENG Zhou
(Institute of Science, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract

vector sensor are represented. Because of polarization-maintaining fiber structure, the sensor avoided instability of

The theoretic and experimental result of interferometric polarization-maintaining fiber micro-vibration

polarization. With phase generated carrier (PGC) technology, the influence of initial phase of interferometer was
sliminated. Based on these methods, the stable signal detect was realized by the fiber optic micro-vibration vector
sensor. The measured natural frequency of the system was 370 Hz, which agrees with the theoretic result 375 Hz.
The acceleration sensitivity in experimental results reached 340 rad/g in frequency band of 5~ 200 Hz, and it
matched 356 rad/g predicted by theory. Vector character of the sensor was obtained too. The acceleration sensitivity
in 45° was 0. 7 times of that in 0° and the orthogonal crosstalk coupling was — 26 dB below. In the system,
minimum measurable phase was 10~ ° rad and minimum measurable acceleration reached 3 X1078 g,
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Fig.1 photo and principle diagram of three-dimensional mandrel polarization maintaining fiber optic

micro-vibration vector sensor
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Fig. 2 Operating principle of one-dimensional sensor
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Fig. 4 Natural frequency and sensitivity varies with m and N
(E =8 MPa, 4 =0.45, R =6 mm, H =15 mm)
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Fig. 6 Natural frequency and sensitivity varies with R and H
(E =8 MPa, y = 0.45, N = 130, m =0. 08 kg)
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