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High accuracy alignment of beam expender of a space-borne

laser range finder

Mu Shengbo, Song Junru, Li Yang, Jiao Wenchun
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: The beam expender of a space-borne laser range finder was an afocal telescope, the alignment
requirement of which was rigorous. The alignment accuracy was the key factor of the capability of the
laser range finder. The sensitivity of optical element and the compensator were obtained by means of
computer aided alignment. High precision coordinate measuring and dual-path centering technology were
presented, being aimed at the characteristic of performance parameter determined by distance of
elements. Finally the wavefront of the system was tested by the 1 064 nm interferometer, the divergence
angle was tested using a pin-hole. The result demonstrates that the RMS of the system is better than
0.225A and the divergence angle is 0.41 mrad. The results meet the requirement of design.
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Fig.1 Optical system of laser beam expender lens
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Fig.2 Assembling process of laser beam expender
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Tab.1 Relationship between lens group L,, focal
length, and the distance between L,

and L; (Unit:mm)
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Fig.3 Distance between the lens 3 and the cross section
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Fig.4 Distance between the lens 2 and the cross section
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Fig.5 Figure of centering assembly of lens group
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Fig.6 Result of wavefront error test
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Fig.7 Beam waist test of the system at different states
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Fig.8 Faculas at the focus plane of collimator at three states of

ideal, expending and assembling
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