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Alignment Method of Coaxial Eccentric-Pupil Three-Mirror System
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Abstract In order to realize the high accuracy alignment of co-axial eccentric-pupil three-mirror system, and to
improve the image quality, the micro-stress installation of large-aperture aspheric mirror and system benchmarking
adjusting techniques are investigated. The optical calibration and mechanical calibration of primary mirror, secondary
mirror and third mirror are unified by using optical alignment machining. The assembly of three mirrors, also the
aberration adjustment of two-mirror system and three-mirror system are realized by the instruct of wavefront
aberration distribution which is gained from Zygo interferometer. The pupil of coaxial three-mirror system is
eccentric, and the sweeping direction is vertical with the linear charge coupled device (CCD) direction, the system
astigmatism brought by the tilting of folded-axis mirror is removed by rotating the folded-axis mirror and trimming
the neighboring circle. Alignment results indicate that the image quality targets of optical system's each field-view
are achieved, the root mean square (RMS) of optical system is less than 0.07A, and the modulation transfer function
(MTF) is larger than 0.57.
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Fig. 1 Diagram of optical system
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by using interferometer
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Fig. 6 Schematic diagram of primary mirror's optical
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Fig. 7 Schematic diagram of sencondary mirror’s

optical alignment machining
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Table 1 Wavefront aberration testing results of primary

and sencondary mirror after optical alignment machining
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RMS /2 0.027 0.025

PEAh sy 1 R AIE B f7 A2 68 B0 5 8 L LA AR GIE XS 32
U LA R T A SR & A0 5310 00 58 R A 7 5 88 S L 5
W T E WA 8 B s . AR B A — v T AR 9
A E 24U et iy AR SRS 72 E
o AEBERE — w2 EE e X AT S B R R
A #5078 A W) AT 38 I Bk £F 4 55 0 5RO AT A
U WO B 25K

. X load
auto—collimating - auto—collimating
theodolite theodolite
. -l
reticule reticule
mirror cylindef

Pl 8 4 fa] ik B2 I 2k i LA
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Fig. 9 Image quality testing path of two-mirror system
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