LASER TECHNOLOGY

HME Hol
2010 4 11 A

Vol.34 ,No. 6
November,2010

XEHRS: 1001-3806(2010)06-0823-05

Z 5 RFEXT M E LB TR R

EZE, B4R, 2 X
(ERRREEOR K B TR KM TRA, KiY 410073)

WE: b T /N2 BFERT VU 2 3 B IR ERE P2 i AR BB S BOE P S I 1S R R BUE D E M 5 ik, %
EABREMFENTEARITT IS/, WL SEoEr g 4 MEEH TMIRE G817 MR R A A AR 8
B, EABEAERAMES REREA X, EMNE WA EEE TP IR T E, TR T RIEHR 85,
B E SR R R B LB A ERT 3 R ER AR e TREMR ST ZER AR, &RER
U, DR 25 950 A0 82 0 T LS 3 O A T 54 , TG 1 ) ARV (B ] £ 25 450 T 558 i U WA B T AR T ST R T B B RUE
FR LR LB P LR & 2R R T /N E A B b, 018 45 S A 3ol 25 I BB AA — 2 MYER

FRER: HOLHEA W MO IR B R T B

mESES. v241.5758 ERARIRED; A doi ; 10. 3969/]. issn. 1001-3806. 2010. 06. 028

Influence of differential loss on zero drift in four-frequency differential laser gyros

WANG Zhi-guo, LONG Xing-wu, WANG Fei
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Techuology, Changsha 410073, China)

Abstract; In order to reduce the influence of differential loss on the performance of four-frequency differential laser gyros,
zero drift resulting from differential loss was analyzed theoretically according to semi-classical theory of gas lasers. Modes in the
four-frequency differential laser gyro have different round trip loss due to different polarization, propagating direction. Light
intensity and frequency of the lasing mode relate to the round trip loss, so zero drift will appear if influence of differential loss is
not removed in the difference frequency. With self consistent equations, effects of detuning frequency, magnetic field, cavity
fength, reciprocal biasing, Faraday biasing, Doppler broadening and gas pressure on three coefficients of differential loss were
analyzed. The results show that zero drift caused by differential polarization loss can be eliminated by application of magnetic
field. However, zero drifts caused by differential direetign loss and magnetic circular dichroism loss cannot be eliminated by
varying magnetic field or detuning frequency. Coefficients of differential toss can be changed by changing gas pressure and neon
isotope ratio. Therefore, besides reduction of differential loss themselves, optimization of gain medium will play a certain role in
reducing zere drift caused by differential loss.
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Fig.1 Gain curves and cavity modes of a FFDLG
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Table 1  Simulation parameters

L/cm v /MHz vp/MHz 1y, G, vp/GHz p/Pa  fy

20.4 735 0.8 0.0008 0.001 0.8 665 (.53
28.0 535 0.8 0.0008 0.001 0.8 665 0.53
20.4 588 0.8 0.0008 0.001 0.8 665 0.53
20.4 735 1.0 0.0008 0.001 0.8 665 0.53
20.4 735 0.8 0.0008 0.001 0.9 665 0.53
20.4 735 0.8 0.0008 0.001 0.8 400 0.53
20.4 735 0.8 0.0008 0.001 0.8 665 0.55
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Fig.2 Relation between DPL coefficient Kp and magnetic field, detuning
frequencies
a—Kpp;, versus detuning frequency in different magnetic field b—

K)yp,, versus magnetic field at different detuning frequencies
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Fig.3 Relation between DPL coefficient K5 and magnetic field, detuning

frequencies

a—Kyp;. versus magnetic field for parameters from No. 1 to No. 6 in

Table 1~ b—Kjp, versus detuning frequency for parameters from
No. 1 to No. 6 in Table 1
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Fig.4 Relation between DDL coefficient K,y and magnetic field, detuning
[requencies
a—K{p, versus detuning frequency in different magnetic field b—
Kpp, versus detuning frequency in zero magnetic field for different

parameters
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Fig. 5 Relation between MCDL coefficient Kycp, and magnetic field, de-
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a—Kycp versus detuning frequency in different magnetic field
b—Kycp. versus detuning [requency in zero magnetic field for differ-
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