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Fig. 1

Sketch of setup and model for testing asphere by SSI
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Fig. 2 Distribution of subapertures
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Table 1 Translation of every subaperture with regard to asphere

Translation of

Translation of

Translation of Rotation of Rotation of

X direction/mm Y direction/mm Z direction/mm Y axis/ (") X axis/ (%)
Fiducial subaperture 159. 97 0 6.343 —4.555 0
Subaperture 1 159. 97 94 8. 566 —4.560 —2.683
Subaperture 2 159. 97 —94 8.566 —4.560 —2.683
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Fig. 4 Phase map and interferogram of three subapertures

(b)3D phase map
HS #Erenf@H oM EMRTHHE

Fig.5 Phase map and interferogram of whole aperture after stitching
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Testing an Off-axis Asphere by Subaperture Stitching Interferometry

WANG Xiao-kun,ZHENG Li-gong.ZHANG Xue-jun,ZHANG Zhong-yu
(Key Laboratory of Optical System Advanced Manufacturing Technology .Changchun Institute of Optics ,
Fine Mechanics and Physics sChinese Academy of Sciences ,Changchun,130033,China)

Abstract:In order to test large and off-axis aspheric surfaces without the aid of other null optics,a new
method subaperture stitching interferometry (SSI) is introduced. The basic principle of the technique is
analysed,and the synthetical optimization stitching model and effective stitching algorithm are established
based on homogeneous coordinates transformation and simultaneous least-squares method. The stitching
software and prototype for testing of large aspheres by SSI are devised and developed. An off-axis asphere
with the aperture of 376 X188 mm® is tested by this method. For the comparison and validation,the asphere
is also tested by null compensation,the synthesized surface map is consistent to the entire surface map from
the null test,and the difference of PV and RMS error between them is 0. 0471 and 0. 006X, respectively. So
it provides another quantitive measurement for testing large aspheric surfaces and off-axis aspheres besides
null-compensation.

Key words: Optical testing; Subaperture Stitching Interferometry (SSI); Off-axis asphere; Least-squares
fitting





