%35 % Hh
2008 4F 3 H

Mot
CHINESE JOURNAL OF LASERS £

HWot# S HOLHE A

XEHE: 0258-7025(2008) Supplement-0049-03

A I IE TIOR8 T8 s Be Bt

BAZ E

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

WE AR IOGL TR WO S IR R BT — B LU AL FE R G T B R (PZT) AR R Y

S BOCAR RS . R B E IR P B

S TH BR AD FL PR R B S L B i A ORS R s oR A D KA

TN AR ER” ] 5 i AT LR DRAIE R R R A SRR AR SRR R TR AR N R A B 7 A A
PR TS By 2 B o B2 TR0 A9 D6 21 SR8 O6 AR B2 0 2R 48 58 JL 1 X0 A L K 3R I8 306 & 1 R 01 BIRE S 38, 2 OIS
F] 35 5 500 ps, 15 K B A # 4 0.5 MHz, 8152 i a] 224 30 min,

K G F M EIWFEEOLAY; HRBM; K g
FES%ES  TN253 XEKERIRED A

Resonance Characteristics and Frequency Stabilization in

Brillouin Fiber Ring Laser

Li Yuelan Cheng Li

Chong Xueqing

(College of Science ., Harbin Engineering University . Harbin, Heilongjiang 150001, China)

Abstract Based on investigations of resonance characteristics in Brillouin fiber ring resonator, a frequency stability system

is developed, in which microprocessor is adopted as the central controller and piezolectric ceramics (PZT) as the frequency

regulator. In order to eliminate effects of external factors, the idea of “numerical average filter” is adopted, which has highly

improved the accuracy of frequency-discrimination. Besides, in order to make full use of the high speed characteristic of the

frequency stability system designed in this paper, the control idea of “equal step, small step and quick control” is adopted.

Using this control idea can improve the control accuracy and still guarantee the tracking velocity, and the system will not be

easy to lose locking because the control idea rejects control vibration. The measuring frequency time is about 500 ps, and

frequency accuracy is about 0.5 MHz, the locking time is 30 min.
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Fig. 2 Resonance curves with frequency scanning
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Fig. 3 Scheme of Brillouin fiber ring laser
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Fig. 4 Scheme of “small step” frequency stabilization

WG A IE OGRS R 58 56 B T 4 A BL
UK ER TE 300 2 0 R 00 B e S 58 S8 R I [R) 3k R
500 ps, B E K B ik B+ 0. 5 MHz, 8 5E B 6] 2
>4 30 min,

4 %k 1

PRI B ISEEG B A B G LR IR R O i 1 Ak
J e S AR i R AT TR LRI T IE AR
UG LT B SR IS B o I T R R e . RIS,
I FH e o P 2 2 AR R AT 47 T SO 20 i IR R 1
BEH ARG &I, @ —EFW RS IT RIRCE SN
HiBIM AL,

2 % x W

1 Sun An, Chen Jialin, Li Guoyang e al.. Detection of
spontaneous Brillouin backscattered power in distributed optical
fiber sensor system based on high frequency microwave
technology[ J]. Chinese J. Lasers, 2007, 34( 4); 503~506
I, Rk, BE . LT SRR 1o A X6 L
AT O E SR ], P Bk, 2007, 34( 4): 503~506

Liu Yange, Feng Xinhuan, Dong Xiaoyi. Progress in room-

IS

temperature stable multi-wavelength fiber laser technologies[]].
Chinese J. Lasers, 2007, 34(7).: 883~895
XUHEAR B e, HE 2 L R TR 8 2 0 KOG T BOG AR R /Y B
FORE R F B#ok, 2007, 34(7) . 883~895

Kozo Taguchi, Kaname Fukushima, Atsuyuki Ishitani e al..

w

Fundamental characteristics of semiconductor ring laser gyroscopes
[J]. Electrical Engineering in Japan, 2000, 132(4) ; 445~447
Fengping Yan, Jianbo Wu, Weiwei Xue et al.. Experimental

N

investigation of the stimulated Brillouin scatteringfiber optic gyros

[C]. SPIE, 2004, 5279: 675~682

J. Zheng. Single mode fibre frequency-modulatedcontinuous-

wave Sagnac gyroscope[ CJ. Electron. Lett. . 2004, 40(20) :

Sun Hyok Chang, Seong Joon Ahn, Hyoung Yoon Kim. Optical

Kerr effect in a direction-switched fiber laser gyroscope[J]. IEEE

J. Quantum Electron. , 1999, 35(10); 1424~1430

7 F. Zarinetchi, S. P. Smith, S. Ezeklel. Stimulated Brillouin fiber-
optic laser gyroscope[ J]. Opt. Lett., 1991, 16(4); 229~231

8 P. A. Nicati, K. Toyama, S. Huanget al.. Temperature effects

in a Brillouin fiber ring laser[J]. Opz. Lett., 1993, 18 (24):

2123~2125

L. F. Stokes, M. Chodorow, H. J. Shaw. All-fiber stimulated

Brillouin ring laser with submilliwatt pump threshold[J]. Op:z.

Lett. , 1982, 7(10): 509~511

10 S. Huang, L. Thévenaz, K. Toyama et al.. Optical Kerr-effect

ol

o

©

in fiber-optic Brillouin ring laser gyroscopes[]J]. IEEE Photon.
Technol. Lett., 1993, 5(3): 365~367

11 Y. Tanaka, S. Yamasaki, K. Hotate. Brillouin fiber-optic gyro
with directional sensitivity[J]. IEEE Photon. Technol. Lett. ,
1996, 8(10): 1367~1369

12 Kazuo Hotate, Yosuke Tanaka. Analysis on state of polarization
of stimulated Brillouin scattering in an optical fiber ring-resonator
[J]. J. Lightwave Technol. , 1995, 13(3); 384~390

13 Y. Tanaka, K. Hotate. Fiber Brillouin ring laser without instability
due to interaction between the polarization lateral modes[ J]. IEEE
Photon. Technol. Lett. ., 1995, 7(5): 482~484

14 K. Hotate, T. Ito. Fiber ring resonator with stable eigenstate of
polarisation using twisted single mode optical fiber[J]. Electron.
Lett. . 1996, 32(10): 923~924

15 Pierre-Alain Nicati, K. Toyama, H. ] Shaw. Frequency stability
of a Brillouin fiber ring laser[J]. J. Lightwave Technol. , 1995,
13(7): 1445~1451



