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Design of catadioptric anamorphic optical system
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Abstract: The anamorphic optical system has a two-plane symmetry, with different focal lengths in the two
symmetry planes. This system can obtain a wider field of view when using sensors with conventional size.
We propose a method for designing catadioptric anamorphic optical systems based on their first-order aberra-
tion characteristics. A catadioptric anamorphic optical system is designed by using a biconic surface, with a
focal length of 500 mm in the XOZ plane and 1000 mm in the YOZ plane. The system’s F-number is 10, and
the full field angle is 1°x1°. The mean value of the full field of view MTF of the system is higher than 0.3 at

80 Ip/mm. The overall structure of the system is compact, and the imaging quality is excellent.
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Fig. 1 Schematic diagram of double curvature surface
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Tab.1 Primary aberration of anamorphic optical sys-

tem
Term Polynomial Aberration name
1 Dipt X-Spherical aberration
2 Dgpﬁ Y-Spherical aberration
3 Ds p%p)z, SKEW-Spherical aberration
4 D4H o> X-Coma
5 DsHyppy SKEW-Coma
6 Dg prxpg SKEW-Coma
7 D7 H, ypg Y-Coma
8 DgH)%p% X-Astigmatism & FC
9 DyHZp? Y-Astigmatism & FC
10 DygH?2p? SKEW-Astigmatism & FC
11 D1 H§p§ SKEW-Astigmatism & FC
12 D2 HyHyppy SKEW-Astigmatism & FC
13 Di3H3p, X-Distortion
14 D]4H}3,py Y-Distortion
15 DisH.HZp, SKEW-Distortion
16 DicH2Hypy SKEW-Distortion
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Fig.2 Anamorphic optical system on-axis wavefront map
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Tab.2 Subsystem parameters

2 SFRG— NERG
RGALAE /mm 50 100
WY 20/(%) 1 1
FRYAER /mm 500 1000
A4t F-number 10 10
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Tab.4 Configuration parameters of the optical system
Surface Type Thickness Material C, C, k. k,
1 Biconic surface —104.117 mirror —0.03431 —0.03704 —1.159 -1.139
2 Biconic surface 112.651 mirror —0.08445 —0.012 —5.249 —3.948
3 Biconic surface 5.213 ZF50 0.041 0.032 —2.747 —4.336
4 Biconic surface 4.123 - 0.048 0.011 —1.941 —86.885
5 Biconic surface 6.000 H-BAK3 0.016 —0.103 25.940 —1.823
6 Biconic surface 12.952 - 0.032 0.044 2.986 -11.632
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Fig. 10 Imaging simulation of the system. (a) Source im-

age; (b) simulated image
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