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Abstract In order to realize the alignment of primary and secondary mirrors in large aperture telescopic system and
improve optical imaging quality, a new method for adjusting comparative position and pose between primary and
secondary mirrors is introduced named high-precision alignment machining. Other than a traditional method of
adjusting washer, the method can eliminate astigmatism aroused from inclination between primary and secondary
mirrors, and coma aberration aroused from secondary mirror’s eccentricity at the same time. The method reduces the
alignment difficulty markedly and avoids systemic instability. In addition, a new method for primary and secondary
mirrors test is established by combination of interference auto-collimating tests and cross wire application which
replaces optical axis. The alignment and test’s result from the 520 mm primary and secondary mirrors shows that
root-mean-square (RMS) value of wave aberration hardly changes before and after assembling, and is entirely less
than 0.031 (A=632.8 nm) , axial angles swaying in primary and secondary mirrors are 0.72" and 2", respectively,
the verticalities of two mirrors optical axis and respective frames are less than 0. 005 mm, primary and secondary
mirrors’s concentricity is less than 0.01 mm, and the RMS value of the system is less than 0. 72 after interation,
which achieves design requirements.
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Fig. 1 Assembling drawing of main mirror about

centering machining
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Table 1 Comparative results of the main mirror

before and after centering machining

Face Radial Mirror Error of
run-out / run-out / face-out / optical
mm mm mm axis /(")
Before = 50 0.020 0.002 0.433
turning
After 0. 004 0.004 0.002 0.720
turning
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Fig. 2 Wavefront comparative pictures of the main mirror before and after centering machining
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Table 2 Wavefront comparative results of the main

mirror before and after centering machining

Rotate direction /(°) 0 90 180 270

Wavefront aberration
before turning /A

0.024 0.023 0.022 0.021

Wavefront aberration
after turning /A
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about centering machining
BB YOG il S8 B D T T R
2.6". JH Zygo T ¥ AR 25 Y BE AR 2 0 m L5 1
WKLY AR 22 9 07 RAEATS /D T 55 T 0. 032, I
BB B B I T 25 R WA 3 B E 0N LR G 3
Ui AP AR ZE XS EE AR 4 B .
3 LN LTS UCBE R4 R T H
Table 3 Comparative results of the secondary mirror

before and after centering machining

Face Radial Mirror Error of
run-out / run-out / face-out / optical
mm mm mm axis /(")
Before - 050 0,050 0.002 1.2
turning
After 0.003 0. 004 0. 002 2.0
turning
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Table 4 Wavefront comparative results of the secondary

mirror before and after centering machining

Number 1 2 3

Wavefront aberration
before turning /A

0.021  0.021 0.020

Wavefront aberranon 0.025  0.026  0.025
after turning /A
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Table 5 Diagram of the deviation in the test point and

optical aberration

Deviation of the

et poimt /mm 0 0.250.75 125 L75
Coma of - - _ _

S 0—0.05 —0.15 —0.25 —0.33

Astigmatism of 500 002 0.003  0.002
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Fig. 6 Wavefront comparative pictures of the main and secondary mirrors after centering machining
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Table 6 Wavefront results of the main and secondary mirrors after centering machining

Rotate direction /(°) 0

90 180 270

System of wavefront aberration /A

0. 055

0.058 0. 055 0.064
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