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Study on a Wavefront Detection System for Long-Focus
Lens by Sub-Wavefront Scanning
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Abstract Until now, no effective solution is proposed to detect the wavefront of a long-focus and large-diameter
lens. To solve the problem, combining Talbot effect and Moiré fringe, a new method, which utilizes two-dimensional
scanning to detect the sub-aper ture wavefront, is proposed. The optical path is improved and a prototype is
established after considering both precision and complexity of engineering. In this method, the sub-wavefront slope is
obtained by two-dimensional scanning. The wavefront is reconstructed by mode method based on Zernike polynomials
and singular value decomposition method. Compared the experimental results with the measurements of WYKO laser
interferometer, the method is validated and the precision of the prototype is acceptable in practical applications.
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Fig.1 (a) Schematic diagram of Moiré fringe, (b) optical path of using Talbot effort and Moiré fringe

in measurement
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Fig. 2 (a) Structure of Ranchi grating used in the experiment, (b) Moiré fringe gotten in the actual sampling
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Fig. 3 (a) Schematic diagram of sub-aperture scanning, (b) distribution of sampling point location
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Fig. 4 Schematic diagram of (a) conventional measurement mechanism and (b) improved measurement mechanism
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Table 1 Results of the measurement

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Data number 128 128 100 121 121
Setting ~ Dived mode 168 16X8 10X 10 11x11 11X11
spin(clockwise) 0 0 0 90° _90°
PV 0.293 1 0.265 4
RMS 0.062 4 0.062 4
Compared
with
spherical
surface  wave front
PV 175.229 4 174.989 4 175.883 4 175.717 175.064 4
RMS 50.437 A 50.354 A 50.629 A 50.570 4 50.384 4
Compared L o
with
flat

surface Wave front

& PV R A4 . RMS 5.
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Fig. 6 Experimental results of the WYKO laser

interferometer
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Table 2 Comparison of the two measurement results

Compared with spherical surface

Compared with flat surface

PV RMS PV RMS
Average result of 5 samples 0.256 A 0.057 A 175.376 A 50.475 2
WYKO's result 0.280 A 0.038 A too thick to measure
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