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Computer-Aided Alignment for Reflective Zoom Systems

Zhang Tingcheng Wang Yongtian Chang Jun Talha M. M
(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract Computer-aided alignment (CAA) is an effective method to improve the imaging quality of high-precision,
complex, and off-axis optical systems. A computer-aided alignment method for off-axis reflective zoom systems is
proposed. Due to the varying optical characteristics of a zoom system. sensitivity matrices are used in the alignment
rather than a single matrix. Thus, the computer-aided alignment of a zoom system can actually be considered as a
series of independent alignments of with different configurations. Each alignment in this series includes the
calculation of sensitivity matrix and difference in aberrations between the actual system and the designed system, and
the determination of misalignments. For this purpose, a new mathematical model is established. By numerical
experiments and comparison of the image qualities between the pre-aligned and post-aligned systems, the feasibility of
the CAA method is demonstrated.
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Fig. 1 3-mirror reflective zoom system
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Fig.3 Zeros of astigmatism on the image plane
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Fig. 4 Procedures of computer-aided alignment for reflective zoom system
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Table 1 Simulated misalignments
A Ay As Ap Ap
Misalignments
A Ay A Ay A,@s
- 0.1 —0.2 0.130 —0.15 0.05
Configurationl
0.1 —0.1 0.012 —0.13 —0.01
0.01 —0.013 0. 100 —0.12 0.050
Configuration2
0.09 —0.12 0.013 —0.15 0.171
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Fig. 6 MTF of mis-alignment system
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Table 2 Solved results by home-made software
L Az Ay Az, AW Ap
Misalignments
A Ay Az Ay Ag
) ) —0.029 0.175 —0. 146 0. 137 —0.077
Configurationl
—0.104 0. 050 —0.039 0.116 0.011
. . —0.076 0.122 —0.055 0.117 —0.020
Configuration2
—0.122 0. 086 0.064 0. 140 0.176
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Fig. 7 MTF of post-alignment system
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