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基于三片曲面反射镜的离轴投影成像系统 
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摘要： 

采用调制传递函数和波前像差分析方法,设计了基于偶次非球面反射镜和Zernike自由曲面反射镜构成的放大倍数为

80,相对孔径为2.8的三个离轴投影成像系统.其中第一片反射镜M1表面为凹面用于减小第二片反射镜的尺寸及获得

高的对比度,而第二片反射镜M2和第三片反射镜M3表面为凸面用于校正系统像差及获得更短的投影距离.经软件设

计与分析,三系统中基于三片Zernike自由曲面反射镜的成像系统光学性能最好,调制传递函数实现60 lp/mm 时
60%以上,畸变小于2.0%.与其它文献相比,基于三片Zernike自由曲面反射镜系统可以更好地消除像差,缩短系统厚

度,增大系统的可视角与相对孔径. 
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Off-axis Projection System Based on Three Reflectors with Zernike Polynomial 
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Abstract: 

Three off-axis projection systems based on even aspheric surface reflectors and Zernike polynomial 
surface reflectors are designed using wave front aberrations analysis and modulation transfer function. 
The projection system consists of three reflectors, in which the number of Zernike polynomial surface 
reflectors is different. The first mirror M1  is concave to reduce the size of the second mirror and obtain 
high contrast ratio. The second mirror M2  and the third mirror M3  are convex to achieve a shorter 

projection distance and little system aberration. Optical performance analysis show that the system 
based on three Zernike polynomial surface reflector is the best, the MTF is more than 60% at 60 lp/mm 
and system distortion is less than 2.0% under the condition of F-number=2.8, the magnification of 80. 
Compared results with references show that the designed system based on three Zernike polynomial 
surface reflectors can more easily eliminate system aberrations, shorten system thickness and increase 
the visual angle and relative aperture.
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