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Stress-free alignment of off-axis three-mirror system
MEI Gui® , ZHAI Yan, QU He-meng, PU Qian-shuai

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)
* Corresponding author, E-mail ; meigui840428 (@163. com

Abstract: To overcome the degradations of optical figure accuracy and image quality caused by external
or internal stresses from connecting, fastening or temperature changing in the alignment process of an
off-axis three-mirror system, stress-free mechanical design and system alignment methods were pro-
posed. The impacts of the stresses on the mirrors were reduced by employing combined inner and out-
er mounts, setting up flexible links and increasing the delivery distance from stress source to mirror
surface. The system frame was positioned without being fastened. Three high precision steel balls and
corresponding a conical-hole pedestal, a V-type mount and a plate pedestal were utilized to constrain
all six degrees of freedom (DOF) of the system support frame. Two Leica theodolites and two datum
cubic prisms were used for monitoring the micro displacement of the support frame. Several digital mi-
crometers were employed to monitor the movement and recovery of six-DOF adjustment mechanisms.
Through preliminary and computer-aided alignments, the whole-field-of-view average Root Meant
Square(RMS) wavefront error reaches to 0. 068X, and then becames 0. 070X after spacers are ground

and connected to the frame. The average Modulation Transfer Function(MTF) (at Nyquist frequency)

Wi B 2014-11-12;181T HH#H:2015-01-05.
E4TH:EXAARBSESE T E (No. 61405191); HF AR BB L B0 HFE RO 4 % B IH B (No.
20150520102J H)
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corresponding to the whole field of view is 0. 720. These results meet the performance specifications

and verify the feasibility of the proposed methods.

Key words: off-axis three-mirror system; stress-free alignment; computer-aided alignment;wavefront

error
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Tab.1 Contrast of surface deformations

Mirror RMS(before)/x  RMS(after) /A

Primary 0.019 0.019
Secondary 0.016 0.017

Tertiary 0.018 0.019
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Tab.2 Contrast of system WFEs before and after alignments

Field RMS(before) /x  RMS(after) /A
+lw 0.076 0.076
+0. 7w 0.071 0.074
+0. 5w 0. 065 0. 067
Ow 0.063 0.063
—0.5w 0.063 0. 064
—0.7w 0. 065 0. 069
—lw 0.074 0.075
Average 0.068 0. 070
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—lw 0.715 0. 65
Average 0.720 0.65
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