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AUTOMATIC DESIGN OF NON-COAXIAL ASPHERICAL
INFRARED OPTICAL SYSTEM

ZHANG YOU-WEN Yaneg CHEN-WU Yaxne X140-DONG

(Shanghai Institute of Technical Physics, Academia Sinica)

© ABSTRACT

The correct formulae are given for refractive and reflective laws in veetor form.
‘An analytie set of general purpose skew ray tracing formulae is derived for spheriecal,
aspherical, eylindrical and plare surfaces, and applied to the coaxial optical system
and non-coaxial optical system. The well known Feder’s formulae corresponde to
the case of sphere treated here. Furthermore, by using the formulae given here, the
uncorrecet intersecting point between the ray and sphere that may appear in the Fe-
der’s formulae can be eliminated automatically. By five year’s practice, it is found
that the formulae given here are convenient in automatic design of optical systems,
and have fairly high accuracy.
We take the blur circle as the merit function and use the method of damped least-
. squares, the formulae are applied to design the non-coaxial Catadioptric (Bouwers)
. objeetive and aspherical Cassegrainian objective automatically, and fairly good result
; z_;re"j obtained. Furthermore, the position of minimum ecross-section of ray bundles is
! determined for locating infrared detector.



