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        Detailed steps of Fourier filtering. A Fourier transform (FT) is first applied to the initial OPD. The array in Fourier space is multiplied by the Hann window of total width 2w λ/D. Finally, an inverse FT, denoted FT-1, is applied to retrieve the filtered OPD.

      

    

  
    
      Fig. 5. 
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        Bench residual aberration compensation in a closed loop with the pupil distortion correction and a filter of 115 c/p. Top row: wavefront measurements obtained with ZELDA at iterations 0 (initial aberration), 3, and 7. Bottom plot: OPD standard deviation in the pupil as a function of iteration number and for various values of filtering. A filter value of 20 c/p (orange) simulates a VLT/SPHERE-like DM cutoff filter. For each measurement, the global tip and tilt are subtracted.

      

    

  
    
      Fig. 7. 
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        Compensation in a closed loop of a pattern simulating co-phasing errors of a segmented mirror using a low-pass filter value of 115 c/p. The pattern is one of the static configurations of the MITHiC phase screen (see Appendix A.1). Top row: wavefront measurements obtained with ZELDA at iterations 0, 2, and 6. Bottom plot: OPD standard deviation in the pupil as a function of iteration number.

      

    

  
    
      Fig. 10. 
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        Coronagraphic images obtained before (left) and after (right) compensation of the bench aberrations. The compensation is performed with a low-pass filtering value of 125 c/p. The CLC FPM has a radius of 2.7λ/D, the footprint of which is circled in black. The left part of the images is contaminated by several ghosts, circled in blue, which were introduced by the beam splitter located between the SLM and the coronagraphic FPM, which is used to send part of the beam to ZELDA. The speckles circled in white are created by ghost reflections in the cubic beam splitter in front of the SLM.

      

    

  
    
      Fig. 11. 
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        PSF and coronagraphic profiles before (black) and after (red) compensation of the bench aberrations. The profiles for the PSF and coronagraphic data are obtained with the azimuthal average and standard deviation of the images, respectively. The profiles are compared to the theoretical simulated profile (blue) obtained using as input an OPD map measurement with the bench aberration compensation prior to the coronagraphic measurement. The ghosts visible in Fig. 10 are masked when computing the profiles. The grayed out part of the plot corresponds to the area masked by the FPM in the coronagraphic images.
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