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Study of aberration characteristic of off-axis reflective system

Pang Zhihai, Fan Xuewu, Ren Guorui, Ding Jiaoteng, Xu Liang, Feng Liangjie
(Space Optics Laboratory, Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: Based on the 3rd vector wavefront aberration theory of axial symmetry optical system, the
vector aberration expansions of off-axis optical system was obtained by pupil zoomed factorial and pupil
decenter vector in this paper, . It is known through the analysis that the off-axis optical system’s
aberration are still composed of 3rd spherical aberration 3rd coma and 3rd astigmatism. Due to the impact
of pupil zoomed factorial, the decrease of the off-axis optical system’s aberration coefficients were
different proportion. The higher-order pupil aberration of coaxial system will induce low-order pupil
aberration into off-axis mirror system. For example, if the coaxial system is not corrected for 3rd
spherical aberration, it will introduce not only the spherical but also the constant coma and astigmatism
into off-axis system. The aberration of off-axis system will not be asymmetry by the field center because
the induced low-order aberration, and there maybe have an aberration zero point outside the center field
of the view.
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Fig.1 Schematic representation pupil for different off-axis means
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Spherical aberration
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Fig.2 Schematic representation for co-axis off-axis pupil
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Tab.1 Parameter of two-mirror system

R/mm K d/mm
Primary mirror -2 400 -1.1351 -756.4
Secondary mirror -1267.44 -4.536 1 1477.9
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Fig.3 Aberration full-field-display for co-axis system
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