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Design of Original Structure of Illuminating System in Off-Axis Convex

Aspherical Lens Testing System with Computer-Generated Hologram

Ren Jianfeng'? Guo Peiji'*
' Institute of Modern Optical Technologies . Soochow University ., Suzhow, Jiangsu 215006, China
* Key Laboratory of Modern Optical Technologies of Jiangsu Province , Soochow University,

Suzhow ., Jiangsu 215006, China

Abstract A special illuminating system is proposed and designed in order to accurately test convex off-axis
aspherical mirrors with computer-generated holograms (CGH). Illuminating system is used as reference system and
used to project testing beam on under-testing aspherical mirrors vertically and also makes testing beam and reference
beam near common-path. The geometrical system of this illuminating system is introduced and analysed. Then the
relation of characters of work distance, focal length and the curvature radius of reference surface of illuminating
system is obtained after simplify this multipurpose system to simple model system. The initial system can be realized
by controlling these characteristic parameters as merit function during optical design process. Design results show
that this method can satisfy requirement of system use.

Key words holography; computer-generated holograms; off-axis convex aspherical mirror; illuminating system;
near common optical path
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with double CGH
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Table 1 Basic parameters of illuminating lens

Parameters of aspherical surface

Parameters of illuminating system

Off-axis amount 6

) Focal length 178.5
Diameter 80
Radius of curvature (ROC) 252.17 Distance between reference surface
Working distance 460 and under-testing surface 10
ROC of best fitting sphere 281.59 ROC of reference surface 291.59
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Fig. 3 Original configuration of illuminating lens
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Fig. 4 Configuration of illuminating lens
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Fig. 5 Configuration of testing system
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Fig. 6 Interferogram of testing beam and reference beam
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Fig. 7 Phase distribution of CGH. (a) Phase distribution of CGH1; (b) phase distribution of CGH2
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