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Measurement of surface defects of optical elements using digital holography
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Abstract: In order to measure the three-dimensional microstructure of surface defects on optical
components, a novel measuring system based on digital image-plane holographic microscopy
(DIPHM) was proposed and experimentally designed. The optical path of the system was built to
record digital holograms, which comprised phase information of object light. The object light
wavefront was reconstructed by the angular spectrum algorithm, and the wavefront distortion
attributed to the system errors was eliminated via phase correction. Therefore the phase distribution
of the object light modulated by the surface defects was obtained. By deducing the relationship
between the object light wavefront and the surface topography, the 3D microstructure of the surface
defects was determined. Furthermore, some optics with scratches and pits were measured as samples.
For one scratch with width of 35. 00 pm and depth of 270. 0 nm, the measuring results were as
follows: the width is 35. 21 pm and the depth of 267. 6 nm, thereby the transverse and vertical errors
are 0. 6% and 0. 9% respectively. The results indicate that this measuring method can determine the
3D microstructure of surface defects on optics feasibly and accurately. In addition, it is helpful to
judge the damage degree of the optical component and analysis the influence of surface defects, thus of
great significance to ensure the laser system security running.
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Fig. 2 Scheme of object light modulated by surface defects
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