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Precision of measuring system of radius of curvature
using laser interference method
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Abstract: In order to meet the demand of precision measurement of radius of curvature, precision ROC
measurement system was designed based on laser interferometry. High precision, non -contact ROC
measurement of optic elements was achieved, whose diameter was 100-300mm and ROC 500-200 mm. The
factors of ROC measurement results was analyzed and combination of standard uncertainty was caculated.
Installation and adjustment of the system and verification experiments was finished. The relative
uncertainty of ROC experiment results is above 7 x 107%, it can meet the design demand of 10 x 10°°.
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Fig.1 Diagram of ROC measurement by interferometry
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Fig.2 Block diagram of ROC system
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Fig.3 Figure of ROC measurement system
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Tab.1l Summary of uncertainty terms (Unit: nm)

Wavi 1 f Th | Relati

Uncertainty ~ Figure aV|_n.ess ndex .0 erm_a Deadpath ~ Abbe error  Cosine error Null RSS elative
stability refraction expansion error

ROC=500 mm 12.6 25.0 170.0 44.0 335.0 1010 31.25 424.3  1159.8 2.4x10°°
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Tab.2 Results of ROC measurement (Unit: nm)

Measurement ROC500/mm ROC1 200/mm

1 -499.401 242 -1196.410 210

2 -499.403 961 -1196.405 102

3 -499.398 003 -1196.387 928

4 -499.395 100 -1196.400 758
Average -499.399 6 1196.401
STD 0.003 336 0.008 255

ppm 6.7 6.9
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