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New design method of precise space replicated light-tube

Yin Xunlong*?, Wu Yiming!, Wu Cuigang®, Yao Zhen'?

(1. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: During the calibration and regulation of star simulator inertial measurementunit equipment, the
parameter what is the azimuth angle between emergence beam from star simulator and reflected beam of
inertial measurement prism is required. The directions of two beams are opposite and there are some
space translation in them. The systems require a space replication light-tube for the measurement of the
parameter with one theodolite. A new method was proposed for the design of replication light-tube.the
light-tube can make the light pace replicate 180 in the horizontal plane and have a two dimensional
translation in the plane perpendicular to the optical axis of the star simulator. Right angle roof prism and
rhombic prism were used in the design of the light-tube for the purpose to eliminate the installation error
of the tube. A double wedges instrument was designed to improve the accuracy of the light-tube. With
the use of double wedges, the light pace could title lightly, so the transfer deviation could be eliminated.
Experimental results show that the design can not only meet the requirements of the optical path and
guarantee delivery accuracy, but also reduce processing costs of the precise replicated light-tube.
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Fig.1 Light pace diagram of replication light-tube
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Fig.2 Chart of light deflection via double wedges
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Fig.3 Schematic diagram to calibrate the accuracy of light-tube
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Tab.l Testing data statistics chart

No. 1 2 3 4 5
H 0°0'0.4" 0°0'2.5" 359°59'57.4" 0°0'0.3" 359°59'58.7"
Front
v 89°34'34.9” 89°34'10.9” 89°15'33.4" 89°15'31.6" 89°15'32.6"
Direct auto-collimation
H  179°59'58.4" 180°0'0.7" 180°0'3" 180°00.5" 179°59'59.6"
Contrary
vV 270°24'28.7" 270°24'59" 270°43'33.3"  270°43'32.2"  270°43'31.1"
H  359°59'56.3" 0°0'0" 0°00.4" 359°59'58.3" 359°59'59”
Front
Auto-collimation v 90°24'13.9” 90°24'57.2" 89°15'35.3" 89°15'34" 89°15'34.1"
by light-tube H 180°02" 180°0'3.9” 179°59'55.8"  179°50'54.9”  179°59'55.2"
Contrary
V. 269°34'47.3"  269°34'12.8"  270°43'32.6"  270°43'30.6" 270°43'31"
H 1.7" 0.4" 2.2" 1.3" 1.5
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