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Experimental Investigations on Relation of Magnetic Insensitive
Point and Discharge Current in Zero-Lock Laser Gyro

Liang Ke Han Zonghu Chen Linfeng Fu Xin
(AVIC Xi'an Flight Automatic Control Research Institution . Xi'an, Shaanxi 710065, China)

Abstract Since the asymmetry of laser gain leads to the unequal of scale factor corrections between left circularly
polarized and right circularly polarized gyros in the cavity. zero-lock laser gyro (ZLG) bias is sensitive to magnetic
field when frequency stabilization point is not matched with magnetic insensitive point, which degrades the precision
and limits work condition of ZLG. The relation between scale factor corrections and gain-to-loss ratio is analyzed
according to Lamb semiclassical theory. as well as the relation between magnetic insensitive point and discharge
current. The influence of discharge current changing on control signal is eliminated from signal processing system
and experimental verification is performed. It is proved by both theoretical calculation and experimental results that
the magnetic insensitive point varies linearly with gain-to-loss ratio as the discharge current changes linearly, which
means that the magnetic sensitivity can be reduced by changing discharge current.
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Table 1 Results of magnetic insensitive point for different discharge currents of gyro 20121-117

Iy /mA 0.6 0.7 0.8 0.9 1
E —939 —465 50 519 1014
K —4293.6 —4714.8 —5263. 2 —5709.1 —6162
AP —0.2187 —0.0986 0. 0095 0. 0909 0.1646
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Table 2 Results of magnetic insensitive point for different discharge currents of gyro 20121-128

Iy /mA 0.6 0.7 0.8 0.9 1
E —695 —325 —45 247 564
Kg —2641.1 —3000. 5 —3289.5 —3644.5 —3926.9
AP —0.2631 —0.1083 —0.0137 0.0678 0.1436
0.2 0.2
R*=0.9888 * R*=0.976 *

-0.3
0.6 0.7 0.8 0.9 1.0
Discharge current I, /mA
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Fig. 4 Magnetic insensitive point versus discharge

current of gyro 20121-117
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Fig. 5 Magnetic insensitive point versus discharge

current of gyro 20121-128
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Table 3 Results of magnetic sensitivity for different discharge currents of gyro 20121-117

Iyv /mA 0.6 0.7 0.8 0.9 1
Magnetic sensitivity /(°/hemT) 20. 94 9. 89 0.70 9.66 19. 38
Bias stability /(°/h) 0.0224 0.0187 0.012 0.0144 0.0196

0314005-4



L

PO e SR A SR 5 O LR G AR A SE R BT 5T

F4 FEIR 20121-128 A [R] S rL HL A ik R AU 4

Table 4 Results of magnetic sensitivity for different discharge currents of gyro 20121-128

Iy /mA 0.6 0.7 0.8 0.9 1
Magnetic sensitivity /(°/hemT) 22.37 10. 96 0.73 12.43 21.05
Bias stability /(°/h) 0.0251 0.0195 0.0146 0.0156 0.0207
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