
    
      Fig. 3. 
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Numerical simulation of ZELDA wavefront reconstruction on the internal source and on sky, based on wavefront measurements from ZELDA and reconstructed ExAO residuals. Top row: OPD maps corresponding to the input NCPA injected into the simulation (left), the ZELDA-reconstructed NCPA on the internal source (center), and the ZELDA-reconstructed NCPA on sky (right). The amount of aberration integrated in the range 1–15 c/p is reported below each OPD map. Main plot: σ(f) of the three OPD maps, and bottom plot: ratio of the simulation input and the internal simulated reconstruction and of the on-sky and internal simulated reconstructions. The on-sky simulation is based on 30 s of SAXO real-time telemetry acquired during our tests in Paranal (see Sect. 3.3 and Appendix B). The tip, tilt, and focus have been subtracted to match the analysis of the real data shown in Fig. 2.
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Coronagraphic images and profiles obtained on 2018-04-01 on the internal source (left, test CT01) and on sky (right, test CT02). Top row: coronagraphic images before and after NCPA compensation, main plots: azimuthal standard deviation profiles normalized to the off-axis PSF, and bottom plots: contrast gain after NCPA compensation. For on-sky measurements, a profile is shown for each individual coronagraphic image. The blue shadowed region shows the region masked by the focal-plane mask of the APLC.



    

  
    
      Fig. 7. 
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Expected raw-contrast performance on sky with a new apodizer design for the SPHERE APLC, before and after compensation of the NCPA. The design has been optimized to maximize the contrast in the 80–820 mas region (N’Diaye et al. 2016b). The theoretical performance of the APLC in the presence of amplitude errors is also plotted (dashed green curve). The coronagraphic image reconstruction includes ExAO residual wavefront errors reconstructed from SAXO real-time telemetry (see Appendix B). The blue shadowed region shows the region masked by the focal-plane mask of the APLC.



    

  
    
      Fig. A.3. 
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Comparison of the coronagraphic profiles acquired on 2018-04-03 on the internal source (left, test CT03) and on sky (right, test CT04) with coronagraphic image reconstruction based on inputs measured in SPHERE (phase and amplitude aberrations, apodizer transmission, Lyot stop). The theoretical performance of the APLC in presence of amplitude errors is also plotted (dashed green curve). For the on-sky data, the image reconstruction includes ExAO residual wavefront errors based on SAXO real-time telemetry (see Appendix B). The blue shadowed region shows the region masked by the focal-plane mask of the APLC.



    

  
    
      Fig. B.1. 
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Illustration of the reconstruction of ExAO residual OPD maps at one of the time steps. The reconstruction is decomposed into the reconstruction of the tip and tilt, the reconstruction of the higher orders, and the simulation of the aliasing and fitting error contributions using a Fourier code. The final reconstructed OPD map is the sum of the three previous terms.



    

  
    
      Fig. C.1. 
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Inputs used in our coronagraphic image reconstruction, illustrated here for the on-sky reconstruction (δExAO ≠ 0). The OPD contribution of the apodizer (δϕ) has been multiplied by 10 in this illustration.



    

  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
Comparison of the coronagraphic data obtained on sky on 2018-04-03 (left) with the reconstructed coronagraphic image (right). Top row: complete data and model, while bottom row: high-pass-filtered version of the images to remove the low-spatial frequencies corresponding to the averaged ExAO residuals.
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