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Optical design of the off-axis three-mirror anastigmatic collimator

with long focal length and wide field

Yang Yufei'?, Yan Changxiang'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For the application demand of high image quality collimator with large diameter, long focal
length and wide field, an off-axis three-mirror configuration for the light collimator was proposed. Based
on the coaxial three-mirror configuration theories, the computation of the initial structure of the system
was dervied, and a method of optimizing the off-axis amount was put forward by using the ZPL
language of zemax software. A wide field off-axis three-mirror light tubes was designed, with focal
length of 10 m, F—number of 28.57. Results show that the modulation transfer function of this system is
near the diffraction limit, within the field 2°x1°, the full field wave-front aberration is less than A/200
(A=632.8nm), the total length of the system is less than f'/3, providing a possibility design of long focal
length, large diameter, and wide field of view light collimator.
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Fig.1 Layout of the coaxial three-mirror system
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Tab.1 System parameters of optimized configuration

Surface Radius/mm  Thickness/mm —-&
1 Optical stop(STO) 2 000
2 Coordinate break
3 Auxiliaryl 3000
4 Primary mirror -10211.51 -3 000 —-1.483
5 Second mirror -4 632.91 3 000 -3.127
6 Third mirror -8735.965 -3 000 —-3.566
7 Auxiliary 2 —-589.834
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Fig.3 Layout of optimized system
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