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Quality evaluation for transparent plastics using the measurement of
refractive index distribution

Masaharu NAKANO and Yukihiro OHTA

We have developed a quantitative evaluation system to measure refractive index distribution for transpar-
ent optical components of lighting. The refractive index was estimated from the wavefront of transmitted light
through an object. Stitching measurement, in which all divided wavefronts by a sensor area were connected after
measurement, made it possible to measure with high precision over a large area and large amount of phase dis-
tortion.

In this study, we evaluated the measurement precision of the developed system. In the stitching measure-
ment, increased measuring point made precision better, but scanning process deteriorated precision because the
temperature of the wavefront sensor changed during increased measuring time. The deterioration was improved
by removing the wavefront component appeared the effect of temperature fluctuation from measured data.
Wavefront measurement with an accuracy of 6nm was achieved. The refractive index distribution of a thick plas-
tic lens was measured using the developed system. In this paper, we also introduce an application to the quality

evaluation of laser welding for transparent plastics.

Keywords : refractive index distribution, wavefront measurement, stitching measurement, transparent plastics, plastic welding
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