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Abstract Based on analysis of the typical system parameters of Ronchi phase shifting shearing interferometer,
the main phase retrieval error sources of the interferometer are systematically studied. Combined with the
traditional five—frame algorithm, retrieval phase errors of Ronchi phase-shifting shearing interferometer are
analyzed and simulated with the self-designed eight-frame and ten—frame phase-shifting algorithm. The simulation
results show that the ten—frame phase—shifting algorithm has a better phase retrieval accuracy than the eight—frame
phase—shifting algorithm and both the two algorithms can effectively eliminate negative effects of unwanted
interference from the high order diffraction light, which limits the phase retrieval accuracy. In order to improve the
measurement accuracy, the following conditions should be satisfied: the phase shifting error is better than 2%, at
least 10-bit quantization detector is used, the grating period error is less than 1% and the spatial coherence of light
is less than 0.1. The theoretical analysis is validated by three groups of comparison experiments with different phase
retrieval algorithms, shear ratios and spatial coherence of light.
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Fig.1 Schematic diagram of Ronchi shearing interferometer
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Table 1 Theoretical value of phase retrieval error of different algorithms

Algorithm RMS /(10°)) PV /(10°A)
5—frame 443.6 787.4
8—frame 4.4 11.0
10-frame 1.9 11.1
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(d) Comparisons of the Zernike coefficients with different shear ratios
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Table 2 Experimental results with different shear ratios

Period /pm Reconstructed wavefront /nm
Shear ratio
Image plane Object plane RMS PV
18 90 4.0% 19.1 121.3
24 120 3.0% 30.6 195.9
48 240 1.5% 46.8 305.2
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Fig.12 Results of wavefront reconstruction. Reconstructed wavefront with (a) LED area light; (b) LED point light and
(¢) multimode fiber light, respectively. (d) Comparisons of the Zernike coefficients with different shear ratios
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Table 3 Experimental results with different light sources

Light source RMS of reconstructed wavefront /nm PV of reconstructed wavefront /nm
LED array light 19.1 121.3
LED point light 18.4 104.5
Multimode fiber light 25.7 163.3

P 13 A5 G BT BT B0 5 1) AR RS B G IR AR AL . (a) AL (b)x 7 1) B D) IR DGR y A RS 5
(c) 1 (d)y Jr 1) 55 U G T AT o HY FE
Fig.13 Change of intensity with image grating move along vertical direction of shearing. (a) and (b) Move along y direction

when shearing direction is x; (¢) and (d) move along x direction when shearing direction is y
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