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Computer aided alignment of R—-C optical system
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Abstract: R—-C optical system was a commonly used optical system in modern optical engineering, a
case study of alignment technique of R—-C optical system was stuided. The alignment theory of R-C
optical system was analyzed. The main mirror was the adjustment datum, the five degree of freedom of
secondary mirror was adjusted to improve the wavefront error of the whole optical system. The
relationship between secondary mirror misalignment and Zernike coefficient of the whole system was
obtained by computer—aided alignment and was used to guide alignment of secondary mirror. By use of
this method, the alignment purpose was very clearly, that was adjusting the position of secondary mirror
to reduce Zernike coefficient. The alignment period was then reduced. After alignment, wavefront error of
the whole optical system was better than 1/10A (RMS). It satisfies the design requirement. The images
obtained from laboratory and outfield indicate the alignment is valid.
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Tab.1 Relationship between the misalignment of

sendondary mirror and Zernike

coefficient at 0 field

D=0.1mm Dg=0.1mm R=1" R=1" H=0.1mm
z5 0 0 0 0 0
zZ6 0 0 0 0 0
z1 -0.038 0 0 0.190 0
Z8 0 -0.038 -0.190 0 0
Z9 0 0 0 0 0.038 4
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Fig.4 Optical testing of secondary mirror
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Fig.5 Interference pattern of secondary mirror
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Fig.6 Introduce of R—C optical axis

2.3 RIBMNEHIFE

TESERTIR TR, ®nl RLBEAT O 07 B 9 34
B ARGV 7 R,

Reference plane  Secondary
mirror

Main mirror Interferometer

9\

L]

mirror

NNH

Sanh
B

£

€ 7R-C RGEH 6%
Fig.7 Alignment optical path of R—C system
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Fig.8 Interference pattern at 0° field after coarse adjustment
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Tab.2 Zernike coefficient at 0° field
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Fig.9 Interference pattern at 0° field after fine adjustment
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Fig.10 Interference pattern at —1°,0°,+1° field after final adjustment
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Fig.11 Image of resolution panel at laboratory
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Fig.12 Image of out door scene
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