
Numerical simulations / Data processing

Contact: henaultfbm@gmail.com

Summary

• PHASONG simultaneously achieves high measurement accuracy comparable to those of laser-interferometers, (> /100 RMS typically) with high spatial resolution
at the surface of the tested optical system ( 1000 x 1000 pixels)

• It can be operated on spatially or spectrally extended light sources, either of the natural or artificial types
• It comes out under the form of a small and compact measurement head insensitive to environment  disturbance

Conclusion
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• PHASONG (PHase Analyseur de Surface d’Onde de Nouvelle Génération in French) is a next generation wavefront sensor made of an optical measurement head and a computing unit (Fig. 1)
• The measurement head records simultaneous images of the pupil of the tested optics, originating from four off-axis point sources
• The four beams cross a Gradient phase filter (Fig. 2) at different points Fi (1  i  4), generating intensity variations inside the pupil images
• The wavefront error (WFE) slopes are determined digitally from the images, and then the wavefront itself from its slopes
• The optical design of the measurement head is firstly described with a thin lens, first-order model, then simulated using the Zemax software in order to optimize it and evaluate performance. is made of a conventional 2 x 2 lenslet array

combined with a telecentric lens L2
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Error type Reference Measured Difference
Relative 

Difference (%)
0,0330 0,0333 0,0048 15 PV

0,0076 0,0076 0,0002 3 RMS

0,0457 0,0454 0,0022 5 PV

0,0086 0,0086 0,0001 1 RMS

3,991 3,990 0,074 2 PV

0,844 0,844 0,005 1 RMS
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Error type Reference Measured Difference
Relative 

Difference (%)
0,0737 0,0733 0,0057 8 PV

0,0101 0,0101 0,0004 4 RMS

0,0827 0,0807 0,0078 9 PV

0,0103 0,0103 0,0004 4 RMS

2,645 2,647 0,080 3 PV

0,412 0,412 0,010 2 RMS
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•The four acquired pupil images                   with 1  i  4 are simulated using a complex
amplitude propagation model of Fresnel diffraction

• The wavefront slopes                         and               are reconstructed using a double
FFT algorithm:
 Take the Fourier transform of each pupil image,
 Re-centre their first satellite peaks onto the origin,
 Take the inverse Fourier transforms of the results and extract their phases,
 Combine the four phase functions together and convert them into X and Y slope errors.

• Finally reconstruct the WFE                 from its slopes using a Roddier & Roddier algorithm.
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