
    
      Fig. 1 
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        Overall data quality for SHINE and snapSHINE. (a) Histogram of the star magnitudes (G, H, K) for the sample considered in this study. (b) Scatter plot showing the coherence time (τ0) against the seeing with the Strehl ratio color-coded. Data points without SPARTA Strehl information are colored in white. The grey box delimits the ESO 50% best observing conditions (seeing <1 as and τ0 > 3.2 ms) whereas the yellow box delimits the 30% best (seeing <0.8 as and τ0 > 4.2 ms). (c) Scatter plot showing the 1σ raw contrast at 0.5 arcsec (directly measured on the coronagraphic frame, before post-processing) with respect to the H-band (main IRDIS band used in SHINE) star apparent magnitude. The best contrast performances are achieved for the brightest stars with a high Strehl ratio. (d) Scatter plot displaying the Strehl ratio as a function of the star’s apparent magnitude in the G band (AO spectral channel). As expected, the performances of the AO system deteriorate for fainter stars.

      

    

  
    
      Fig. 2 
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        Histogram of the total amount of parallactic angle rotation during the coronagraphic sequences for the SHINE observations considered in this survey.

      

    

  
    
      Fig. 3 
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        Histogram of the total coronagraphic integration time during the sequences for the SHINE observations considered in this survey.

      

    

  
    
      Fig. 4 
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        Contrast curves at 5σ obtained on the whole survey for both instruments, IRDIS in green and IFS in red. (a) IRDIFS setup. (b) IRDIFS-EXT setup. The contrast curves of the snapSHINE survey are represented in blue. The grey overlaid rectangles at small angular separations show the average inner working angle of the coronagraphic masks.

      

    

  
    
      Fig. 5 
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        Contrast comparison between the raw contrast (median average spectrally and spatially, dashed lines) and the PACO contrast, both at 5σ. Three bins of star magnitudes and observing conditions are considered. Individual observations are represented by the thin lines and the median for each observing condition by the thick lines. The gain gives the contrast improvement between the median raw curves and the median PACO curves, provided for different observing conditions and different star brightness. The average size of the coronagraph’s inner working angle is around 100 mas.

      

    

  
    
      Fig. 6 
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        Comparison between a SHINE and a snapSHINE observation of the same star. (a) S/N map of the star TYC_8634_1393_1 with the SHINE observation using PACO (τ = 5σ). (b) Residual map of the same star with the snapSHINE observation using NoADI. Four detections are present in the PACO S/N map, highlighted by the dashed squares. Only the three red ones are redetected in the snapSHINE observation (background sources). The other one in yellow is too faint to be detected by snapSHINE. A 15 × 15 pixel 2 D median filter was applied on the snapSHINE residual map and the detection was performed manually.

      

    

  
    
      Fig. 7 
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        Detection performance comparison between this work and the detection limits computed in Vigan et al. (2021). Left: comparison between the sensitivity achieved by Vigan et al. (2021) using classical post-processing algorithms (Langlois et al. 2021) on the F150 (dashed lines) compared to the sensitivity achieved using PACO on the same sample of stars (plain lines). The lower limit seen around 100 au at 0.5 MJup is due to the COND model, which does not provide inputs for lower masses. Right: probability increase ([image: equation](sma, MJup) – [image: equation](sma, MJup)) between the PACO analysis and the one presented in Vigan et al. (2021).

      

    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        S/N maps for (a) IRDIS and (b) IFS of HIP 74865 B. The coronagraph is represented by the yellow circle. The brown dwarf is clearly visible southeast of it. Maps are cropped at a 500 mas radius. The color bar represents the S/N.

      

    

  
    
      Fig. 10 
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        Same as Fig. 9, but for the K12 IRDIS filter and a 3σ exclusion area. The 5σ area is represented by the dotted lines. Sources between 3 and 5σ are labeled as AMBIGUOUS (see explanation in text Sect. 5.2.3).

      

    

  
    
      Fig. 11 
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        Pie chart summarizing the number of physical sources in each category for the SHINE F400 survey. CC stand for Confirmed Companion, BCKG_GAIA for sources directly detected by GAIA and confirmed as background stars, BCKG_PM for background stars confirmed via proper motion analysis and BCKG_CMD, sources classified as background using a color magnitude diagram.

      

    

  
    
      Fig. 12 
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        Cumulative normalized distribution of the separation of the sources according to their classes. Classes colors are identical to those in Figs. 9, 10, and 11.

      

    

  
    
      Fig. A.1 
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        Common proper motion plot for the planet HD 95086 b. The position of the planet at the first epoch is represented by the black cross, the expected position at the second epoch, if background, by the red hollow cross, and the measured position at the second epoch by the plain red cross (errorbars are included but due to the high S/N and the scale, they are not visible). The two red crosses are widely separated, displaying a motion non-compatible with a background source. Additionally, the motion of the planet is compatible with an orbital motion around the star.

      

    

  
    
      Fig. A.2 
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        Same as Fig. A.1, but for a background source presents in the IRDIS FoV. The two red crosses are compatible with each other, displaying a motion compatible with a background source.

      

    

  
    
      Table B.1 

      Detection parameters. (A) denotes the primary whose parameters have been retrieved via Simbad.

      
        


	index
	pm_ra
	pm_dec
	parallax
	distance



	
	(mas/yr)
	(mas/yr)
	(mas)
	(pc)





	(A)
	24.872
	-72.411
	14.88
	67.21



	(1)
	22.902
	-79.035
	14.95
	66.89



	(2)
	-4.412
	-5.719
	0.90
	1107.08



	(3)
	0.170
	-2.495
	1.75
	572.66





      

    

  
    
      Fig. B.1 
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        S/N map of the star TYC_5164_0567_1 with three Gaia detected point-like sources labeled as (1), (2), and (4). The star is hidden behind the coronagraphic mask represented by the yellow circle at the center of the image. The three green arrows show direct Gaia detections.

      

    

  
    
      Fig. C.1 
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        Histogram of the colors of confirmed background sources via proper motion by bin of magnitudes used to define the background exclusion area for the H23 CMD in Fig. 9.

      

    

  
    
      Fig. C.2 
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        Same as C.1, for the K12 CMD in Fig. 10.

      

    

  
    
      Fig. D.2 
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        Polar plot showing the identified false positives on IFS and their radial distribution. The distribution is cut below 150 mas to ensure that the spectral leverage is enough to identify speckles.
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