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Wavefront Aberration Measurement of DVD pick-up lenses
with a Shack-Hartmann Sensor and a Point Source
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Abstract

Using a Shack-Hartmann sensor and sub-wavelength sized pinhole point source, we develope an optical testing

system that measures the wavefront error of high numerical aperture and small sized optical components. The sub-

wavelength sized pinhole generates perfect spherical waves with large diffraction angle and this makes possible to

test high numerical aperture optics. The Shack-Hartmann sensor reconstructs the wavefront and calculates the

aberrations. We make a home-made reference plane wave source which generates nearly perfect plane waves and

the calibration with this plane source gives the overall uncertainty of the optical testing system 0.010 A rms
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Table 1 The aberration measurement of DVD pick-up lens
(unit : X)

DVD pick-up lens

Spec.

#1 #2 #3 #4

rms
wavefront
eror

0.027 | 0.026 | 0.027 | 0.028 <0.045

p-v
wavefront
eror

0.115 | 0.131 | 0.163 | 0.164 -

astigmatism | 0.045 | 0.028 | 0.075 | 0.054 <0.025

coma 0.04 | 0.086 | 0.06 | 0.053 <0.025

-0.025
~0.010

spherical

aberration 0.032

0.047 | 0.019 | 0.028
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