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Generalization of aberration theory of plane-symmetric optical systems
LU Li-jun, SHI Liang
(Department of Precision Mechanical Engineering , Shanghai University, Shanghai 200072, China)

Abstract: The aberration theory of plane-symmetric grating systems is extended to the plane-symmet-
ric refractive optical systems in this paper. It is pointed out that,as far as the optical aberration is con-
cerned, the reflective optical system can be regarded as a special case of refractive one when the refrac-
tive indexes of an object and an image spaces are identical. Firstly, the wave aberrations are general-
ized to the refractive plane-symmetric systems. Then according to the requirements of refractive sys-
tem, the aberration is modified to derive the aberration formulae of an arbitrarily image plane. Analy-
sis results show that the aberration formulae can be used to express a set of formulae for reflective,
diffractive and refractive optical systems. The aberration coefficients are proved to be identical to
those derived from the analytical formulae of the ray-tracing spot diagram. Moreover, the improved
formulae and Zemax ray-tracing calculations are used to image numerically for a lens system with a
light beam at an oblique angle of 50°, and both the results validate the proposed aberration theory.
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