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Design of high resolution and output stability autocollimation system
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Abstract: To achieve precise and stable measurement of micro angles, a photoelectric auto-collimation
system comprising telephoto objective lens, optical amplifier and shift compensator was established.
Firstly, the short structure and long-focus features of the telephoto objective were researched, invol-
ving the restrictions and the sensitivity to the variation of structure parameters. The optical amplifier
can improved the resolution of image displacement in the auto-collimation system. Then, the drift
compensation was introduced based on high resolution. The drift reference beam extracted by the co-
operative target, combined with beam steering mechanism was used in the closed-loop control of the
drift. Finally, the resolution and stability of the auto-collimation system were tested. The results
show that the valid resolution is higher than 0. 000 5" and the output stability in two hours reaches
0. 006" within the =30" measurement range, which can meet the requirements of high resolution and

high output stability in the field of micro angle measurement.
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Fig. 2 Principle of telephoto objective
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Fig. 3 Variation of focal length of telephoto with focal lengths of concave lens and convex lens and optical in-

terval respectively
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