o8k HS5H

Vol. 28, No. 5
May, 2008

I ¢

2008 4F 5 H ACTA OPTICA SINICA

SR E . 0253-2239(2008)05-0846-06

KU e B B R 1 10 OB 2T fe ik
185 ik A %

(Mg R LR R 22 Be . BROBTE MG /R 3 150001)

E LT IR G B A SO OGS RE IR EL, 32 T — Fh SRR i I 5 A it RS 1) B sO6 A B IR AT A5 .
FIFHBIAS 2 X2 SRR LF AR A 3% B S0 T I W6 DUIR I i B AL 1) B 28 6 2F B 084X BB AR L 25 1 T 1% B R ik
o AL FRA R4S 0 L W S5 M 2 8, o0 B 1 B S 10 B sCOG AR BE IR 5 1O B 8 R bk . s B BUR 19 K B
435k 1500 m Al 1078 m, 2 X 2 JELFHEG # ARE & R B0 95. 23 %6 1 94. 88 Vo TR R 48, F O i 48 2 4
- COTDR) X A [ 3 57 B7 B0 30 1) I 150 s A SO 5 2R A7 00 3, 90 E 7 3 R OB 45 W R RT AT 1k . TR) B0 38 I 1ol 33 ) 1K
S5t 26 2T B W SCHR L, BUER B 2R FH & 2 0 3R 4 A S R A L A R R 4R T O R e R

XEER BRI OLLFFEBAL IS U SR R BT U 33T (OTDR)

FESES TP212 XHtRIRAE A

Two-Ring-Resonantor in Parallel Combined Rayleigh Backscattering
Fiber Optic Gyroscope
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Liu Yanlei

Abstract A novel two-ring-resonantor in parallel combined Rayleigh backscattering fiber optic gyroscope (RBFOG)
is proposed based on the single ring scheme. The theoretical model of the two-ring combined RBFOG is established by
using two 2 X 2 fiber star coupler. The expression of detection signal intensity is deduced. The output signal
characteristics are analyzed by optimizing the structure parameters of the two-ring cavity lengths and coupling ratios.
The experimental system is constructed with cavity lengths of 1500 m and 1078 m at coupling ratios of 95.23% and
94.88 % respectively. Rayleigh backscattering signals are measured at different rotation rate by OTDR. Feasibility of
the novel structure is validated. Compared with single-ring RBFOG, the two-ring system increases measuring

effective data, and is propitious to recognize, and the measuring precision is improved.
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Fig. 1 Experimental setup of the two-ring combined in
parallel Rayleigh back scattering gyroscope by

using two 2 X2 fiber star coupler
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Fig. 2 Simulation results of the two-ring resonator in

parallel with L, and L, at different rotation rate
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Table 1 Parameters of simulation data sheet

Parameters Value
Attenuation of optical fiber ¢ /(dB/km) 1. 5625
Wavelength of light A /nm 1310
Refractive index of single mode fiber n 1.468
Propagation constant 8 /pm 7.036
Coupling coefficient of the fiber coupler 1 k&, /% 95.23
Coupling coefficient of the fiber coupler 2 k, /% 94. 88
Cavity length of fiber ring 1 L, /m 1500
Cavity length of fiber ring 2 L,/m 1078
Excess loss of fiber coupler 1 & /dB 0. 05
Excess loss of fiber coupler 2 & /dB 0.05
Polarization degree loss of fiber coupler 1 7, /dB 0. 01
Polarization degree loss of fiber coupler 1 7712/dB 0.03
Polarization degree loss of fiber coupler 2 s /dB 0.01
Polarization degree loss of fiber coupler 2 ;722/dB 0.03
Vacuum velocity of light ¢, /(m/s) 3x10°
Fizeau drag first-order correction factor y 0. 536

Radius of fiber ring R /m 0.08
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Fig. 3 Simulation results of ring 1 only and two-ring
resonator in parallel with L, and L, at rotation rate
0.1 rad/s
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Fig. 4 Simulation results of the two-ring resonator in parallel

with L, and L, at different coupling ratio
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Simulation results of the two-ring resonator in parallel

with L, and L, with different cavity length of fiber ring
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Fig. 6 Experimental setup of the two-ring combined in

parallel Rayleigh back scattering gyroscope
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Fig. 7 Optical time domain reflectometer traces of the
two-ring resonator in parallel with L, and L, at

different rotation rate
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Fig. 8 Optical time domain reflectometer traces of ring 1
only and two-ring resonator in parallel with L, and

L, at rotation rate =0. 1 rad/s
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