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Design of Unobscured Three-Mirror Anamorphic Optical Systems

Zhu Hao Cui Qingfeng Piao Mingxu
(Department of Optical Engineering , Changchun University of Science and Technology ,

Changchun . Jilin, 130022, China)

Abstract Anamorphic optical systems have different focal lengths in X and Y direction, objective field of view
(FOV) aspect ratio will not be restrained by detector aspect ratio, so it can enlarge the FOV or improve the target
resolution in one direction while not affecting another direction. Design method of unobscured three mirror
anamorphic optical systems is studied. Zernike aberration analytical method is used to analyze the aberration
characteristics. Biconic Zernike surfaces of double curvature is used to correct the aberrations. A cooled mid-wave
infrared optical system is designed at focal length in X direction of f, =100 mm, focal length in Y direction of f,=
150 mm, F number of 2 with FOV of 3.3°X1.65°. The aspect ratio of the detector is 4:3 and the aspect ratio of the
objective FOV is 2:1. The modulation transfer function of this system is above 0.61 all over the FOV at the Nyquist
frequency of 33 Ip/mm. Each reflective surface and the whole system are symmetric about the YZ plane. The result
shows that this system can change the aspect ratio in objective FOV and enlarge the FOV in X direction with compact
structure and favorable image quality.
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Table 1 Some Zernike polynomial terms and the

corresponding aberrations

Term Zernike Polynomial Aberration name

Z1 1 Piston

72 pcos 0 Y tilt

73 psin 0 X tilt

Z4 20°—1 Focus

Z5 o’ cos 20 X astigmatism
76 o' sin 20 Y astigmatism
27 (30" —2p)cos 0 X coma

Z8 (3p* —2p)sin 0 Y coma

79 60" — 60" +1 Shperical
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Fig. 2 Zernike aberration curves of the starting point. (a) Aberration curves of 0 FOV in X direction; (b) aberration

curves of 0.7 FOV in X direction; (c) aberration curves of edge FOV in X direction
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Table 2 Configuration parameters of the optical system
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