
    
      Fig. 3. 
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        KLIP forward-modelled PSF for the NACO β Pictoris ADI sequence taken at a distance of 2λ/D with the same azimuthal orientation as in Fig. 1 and cropped at one FWHM. The two images correspond respectively to the (a) first and the (b) last frame.

      

    

  
    
      Fig. 5. 
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        ROC curves for the NACO, SPHERE and LMIRCam data sets, with, respectively, the LOCI-FM RSM using the Gausssian maximum likelihood for the pre-optimisation of the flux parameter β (red), the LOCI-FM RSM map with no flux pre-optimisation (NF), which relies on the standard maximum likelihood used in the original RSM map for the estimation of flux parameter β (blue), the RSM map using LOCI (orange) and LOCI using the standard S/N map (black). (a) NACO at 2λ/D, (b) SPHERE at 2λ/D, (c) LMIRCam at 2λ/D, (d) NACO at 8λ/D, (e) SPHERE at 8λ/D, (f) LMIRCam at 8λ/D.

      

    

  
    
      Fig. 7. 
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        Evolution of the probabilities for the forward, backward, and forward-backward approaches using KLIP, around the location of a planetary candidate injected in the 51 Eridani data set (radial distance of 4λ/D with a contrast of 3.76 × 10−5).

      

    

  
    
      Fig. 10. 
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        Procedure for the estimation of the contrast curve, the orange star corresponds to the linear interpolation, the black star to the corresponding TPR, the blue stars to the two previous estimations used for the linear interpolation and the green star to the flux corresponding to a TPR of 0.5. The red curve makes the link between the flux and the true positive rate in the case of a single false positive while the green line shows the tolerance’s interval of [0.45,0.55].

      

    

  
    
      Fig. 11. 
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        Contrast curves for the three data sets using the optimal combination of PSF subtraction techniques obtained in Sect. 5 (resp. 3, 11, and 10) with the region [2λ/D,16λ/D] considered for the SPHERE data set and the region [2λ/D,8λ/D] considered for the other two data sets to get the contrast in the first arcsecond. (a) NACO, (b) SPHERE, (c) LMIRCam.

      

    

  
    
      Fig. B.1. 
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        ROC curves for the NACO, SPHERE, and LMIRCam data sets, with respectively the KLIP RSM map using the Gaussian maximum likelihood for the pre-optimisation of the flux parameter β (red), the KLIP RSM map with no flux pre-optimisation (NF), which relies on the standard maximum likelihood used in the original RSM map for the estimation of flux parameter β (blue), and the KLIP RSM map using the forward-backward approach for the probability estimation instead of the original forward approach (green). (a) NACO at 2λ/D, (b) SPHERE at 2λ/D, (c) LMIRCam at 2λ/D, (d) NACO at 8λ/D, (e) SPHERE at 8λ/D, (f) LMIRCam at 8λ/D.

      

    

  
    
      Fig. C.1. 
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        ROC curves for the NACO, SPHERE, and LMIRCam data sets, with the LOCI-FM RSM map using respectively a crop size for the froward modelled PSF of 5 (red), 7 (blue), 9 (green), 11 (orange) pixels (FWHM ≈ 5 pixels for all three data sets). (a) NACO at 2λ/D, (b) SPHERE at 2λ/D, (c) LMIRCam at 2λ/D, (d) NACO at 8λ/D, (e) SPHERE at 8λ/D, (f) LMIRCam at 8λ/D.

      

    

  
    
      Fig. D.1. 
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        Cumulative maximum TPR reached without any FP (blue), and cumulative average number of FPs inside the entire frame at TPR = 1 (red) for 16 different combinations of PSF subtraction techniques used to generate the RSM map and two radial distances. The dark-coloured bars are obtained at a radial distance of 2λ/D while the light-coloured bars correspond to 8λ/D for, respectively, the NACO (top), SPHERE (middle), and LMIRCam (bottom) data sets. The asterisks for some values of FP at TPR = 1 indicate that a TPR of 1 has not been reached at a distance of 8λ/D and that the smallest probability threshold was chosen instead (highest TPR). A high performance for a combination of PSF subtraction techniques corresponds to a tall blue histogram alongside a short red histogram.

      

    

  
    
      Fig. E.1. 
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        Contrast curves for the SPHERE data set using KLIP RSM with 20 principal components and a FOV rotation expressed in terms of FWHM of 0.3. The region [2λ/D,16λ/D] has been considered to get the contrast in the first arcsecond.
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