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Investigation on the Optimization for the Coupling Coefficient
of Polymer Integrated Optic Gyros
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Abstract: Passive ring resonator (PRR) is the critical sensing component of a resonator optic gyroscope (ROG) and
the scale factor of a resonator optic gyroscope is mainly determined by the coupling coefficient through the full width
at half maximum of the passive ring resonators transfer function. A method to determine the optimal value of coupling
coefficient is elaborated based on the theory of coupled-mode theory and frequency-modulation (FM) spectroscopy.
Finally, emulation results is given to verify the method and prove that the value of about 5% is only correct in the
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situation of fiber optic gyros (FOG).
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Fig. 3 Emulation results of the effect of x. on p
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Table 1 Emulation results of the effect of k. on

coupling coefficient

Loss on wavetguides Resonant coupling Optimum coupling

/(dB/cm) coefficient /% coefficient /%

0.000001 5 2.5

0.05 17 8.5

0.08 24 13

0.10 28 16

0.15 38 20
44 ik

1 5 X H A AR RS T0 IR BR T T AR T 9 AR TR
B IETERI KRR KB IE, A T BN E R
B 5 LABE SR A B I3 1 AL o8 FI9  TE B 7 18 Ik X
FREBTERAEM G RO 4 A DL R B E T7 i
18N LA RERME, X REWEBAFEFERT
FUMRE B S AL R AR AR B A DU R T TR 1 IR
FRERBBBUE. A48, mIILLIRG Y&
R B SR N AR SR B B A AR X R S A o T R 4R A
e PR R R RS — AR

2 % xXx ®

1 Zhang Shaoxian, Zeng Xuefei, Liu Yongzhi. A kind of optical
gyroscope sructure based on ring resonator and Mach-Zehnder
ingerference[ J]. Acta Optica Sinica , 2003, 23(1); 117~120 (in
Chinese)

TR, B TR XKE . IR TR R T R OGS
BT, % %4k, 2003, 23(1); 117~120



1796 b ¥

¥ R 2 E

2 Jin Shilong, Long Xingwu, Wang Feiet al.. Technology research
for ring laser gyro to overcome the environmental temerature
variation[ J . Acta Optica Sinica, 2006, 26(3); 409 ~414 (in
Chinese)

Sttt B, E 6 L BRI 5 R IR IR e i AR B
FE0J]. A3, 2006, 26(3): 409~414

3 Mao Caihong, Hu Huizhu, Liu Cheng et al.. A theoretical and
experimental study of cross-winding fiber optical coil[J]. Acta
Optica Sinica, 2003, 23(5): 552~555 (in Chinese)

BRI PR, N K F KX TAARNEB S LHRITR
[J]. %% 5, 2003, 23(5): 552~555

4 Aydin Yeniay, Renfeng Gao, Yongming Cai e al.. Integrated
polymer photonic device platrofm[J]. Photographic Science and
Photochemistry , 2004, 22(6); 444~454

5 Manfred Gehrtz,
frequency-modulation spectroscopy[ J]. J. Opt. Soc. Am. B,
1985, 2(9): 1510~1525

6 Ma Huilian, Jin Zhonghe, Ding Chun et al.. Research on signal

Gary C. Bjorklund. Quantum-limited laser

detection method of resonator fiber optic gyro[J]. Chin. J.
Lasers, 2004, 31(8): 1001~1005 (in Chinese)
LEME, &M, T 4 % BRELFRIEPE SN T BN

WsE[J]. + B3k, 2004, 31(8): 1001~1005

7 Ma Huilian, Jin Zhonghe, Ding Chun et al.. Influence of spectral
line-width of laser on resonance characteristics in fiber ring
resonator[ J |. Chin. J. Lasers, 2003, 30(8);: 731 ~ 734 (in
Chinese)
SR, &M, T 2 2. BOLEHRIEN B B8 IR I R
FRHER R mLT]. F B#E, 2003, 30(8). 731~734

8 Li Ruchun, Ma Huilian. Research on digital modulated resonator
fiber-optic gyro [ J 1. Semiconductor Optoelectronics, 2003,
24(6): 419~421 (in Chinese)
ZME, LEE. HFABNERAEAFRERIT]. F546ke,
2003, 24(6): 419~421

9 Yoshihiro Ohtsuka.
resonator gyroscope: dependence on resonator parameters and
light-source coherence [ J 1. J. Lightwave Technol., 1985,
LT-3(2) . 378~383

10 Tang Quan’ an, Ma Xinyu. Experimental study on fiber ring

Analysis of a fiber-optic passive loop-

resonator in resonator fiber optic gyroscopel[J]. Infrared and
Laser Engng. , 1998, 27(4); 33~36 (in Chinese)

BRE, LFF. WRIOGEREIR P OLL HIE I IR I SCR B
[J]. esh bk 42, 1998, 27(4); 33~36



