$30% 453 b= SR S Vol. 30, No. 3
2010 4 3 A ACTA OPTICA SINICA March, 2010

XEHS: 0253-2239(2010)03-0813-08
1E SUiE MU 22 2 O Fe SR K i B i U Red g S
hEE B A

CE B R R 2GR 5 TR BE . #10 K ) 410073)

WE IF 57U IO 22 3 O RE I8 E — R R S R SR P 0 G A T A Y s D I A 2 B B L O TR SR A 1R
AR AR . R WF S TAEREM: , DU R R B O AR B N 2 P S A G BIe B & S A BT B s
TR Z B AL 207 ¥ A9 0 A o PR B X Y 22 B AR B A0 AR BT B IR AS AL BN A 22 I R A AL
AT A5 A ]l e AR AR AT B 22 A0 AR R T R AE /67 [ AR i A A i 0 DR/ o A D R A R R 3 5 R RN
AT 07 .t 7 T OE S DU A 25 Sl OB PR IR R B B VA T R AL W0 P SE IR IR OE T IR A S A O, B K
Xof TE 7 JE U A3 22 B 0T B R HE AT BB BT

KB WOGYIL; IF U DO AR 25 OGRS R 2 28 IR 5 1R B AR 5 22 0 R A

hESES TN 248.1 XHERFRIRAS A doi: 10.3788/A0S20103003.0813

Derivation of the Vector Self-Consistency Equations of the
Positive-Negative Circularly Polarized Four-Frequency
Differential Laser Gyro

Yang Jianqiang Liao Dan
(College of Opto-Electronics Science and Engineering . National University of Defense Technology ,

Changsha , Hunan 410073, China)

Abstract The positive-negative circularly polarized four-frequency differential laser gyro (PNDLG) is a novel four-
frequency differential laser gyro. it has no optical element except the reflecting mirrors in the cavity, its operating
modes are elliptical polarization modes. For the study of PNDLG operating characteristics, the vector self-consistency
equations of PNDLG are presented with the elliptical polarization eigenvector mode. Based on the Lamb semi-classical
self-consistency field theory, the Lamb coefficients of elliptical polarization modes are derived from the motion
equations of the density matrix with the third-order perturbation method. The analysis shows that, Lamb coefficients
of elliptical polarization modes can be obtained by those of circular polarization modes multiplying the corresponding
ratio. the ratio is the square of the proportion of the positive negative circular polarization electric field component to
the whole elliptical polarization electric field amplitude. Finally, the vector self-consistency equations of the PNDLG
are built up and proved to be effective by the preliminary experiment, which is useful for the theoretical research on
the PNDLG.

Key words laser physics; positive-negative circularly polarized four-frequency differential laser gyro; semi-classical
theory; elliptical polarization mode; Lamb coefficients
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Fig. 3 Principle of positive-negative circularly polarized four-frequency differential laser gyro
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