
    
      Fig. 1 
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              Images of the disc around HR 4796 A from IRDIS in the H-band, reduced with three different reduction algorithms: cADI, masked cADI and PCA (first five eigenmodes removed). North is up, east to the left. The colour scale is identical for all three reductions. The black region along the semi-minor axis of the mcADI image corresponds to region were the disc is entirely self-subracted therefore no information can be retrieved.

            

    

  
    
      Fig. 4 
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              Masked cADI images obtained after binning three adjacent spectral channels of the IFS. The images were scaled by the flux of the PSF and the colour scale is identical for all images. The last image is the combination obtained by stacking all spectral channels of the IFS.

            

    

  
    
      Fig. 5 
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              Left: map of the 5σ detection limits expressed in magnitude for the IFS. The detection limits were computed at the position of the black dots, by injecting fake planets as detailed in Vigan et al. (2015). Right: radial curve of the detection limits. Each point corresponds to a fake planet in the left image. The contrast is independent of the wavelength because we assumed a stellar spectrum.

            

    

  
    
      Fig. 6 
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              Left: map of the 5σ detection limits expressed in magnitude for IRDIS in the H2 band. Right: azimuthal median of the 2d contrast map displayed on the left. The bump at 0.8′′ is the limit of the correction radius of the adaptive optics system.

            

    

  
    
      Fig. 10 
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              Deprojected view of the ring, after deconvolution of the H2 image. The colour scale is logarithmic, north is up, east to the left. The yellow cross indicates the location of the star.

            

    

  
    
      Fig. 12 
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              Disc images with the same colour scale showing the effect of the convolution and the mcADI reduction.

            

    

  
    
      Fig. 14 
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              Phase function of the dust (H2 at the top, H3 at the bottom) normalised for the north side at 90°. The uncertainty is given at a 3σ level.

            

    

  
    
      Fig. 15 
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              Position of the bright (yellow circles) and dark (black circles) Airy rings from the diffraction of the telescope pupil suprimposed on the disc H2 image. The bright circular feature on the east side (left) is arc-like and likely originates from a quasi-static speckle pinned on the residual of an Airy ring.

            

    

  
    
      Fig. 16 
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              Spectral reflectance of the dust, averaged over the northern ansa (red points), the whole disc (blue points) or the central part of the ring between 0.3′′ and 0.9′′ (green points). The black dotted line corresponds to the scaled flux of the A0V star HR 4796 A to show the transmission of the atmosphere and instrument in the IFS wavelength range. The IFS spectral resolution is 50. The uncertainty is given at a 3σ level.

            

    

  
    Table 6 

              Grid of parameters for the 15 600 models generated.

            
              
                	Parameter
                	Min. value
                	Max. value
                	
                  
                    Nsample
                  
                
                	Sampling 
              

              
                	
                  

                
              

              
                	Scattering theory
                	Mie/DHS
                	/
                	/
              

              
                	smin (μm)
                	0.1
                	100
                	13
                	log. 
              

              
                	pH2O (%)
                	1
                	90
                	5
                	log. 
              

              
                	P (%)
                	0
                	80
                	5
                	linear 
              

              
                	
                  
                    qSior
                  
                
                	0
                	1
                	6
                	linear 
              

              
                	
                  
                    ν
                  
                
                	
                  −2.5
                
                	
                  −5.5
                
                	4
                	linear 
              

            



  
    
      Fig. 22 
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              Relation between the semi-major axis of HR 4796 B and its eccentricity if it is responsible for the offset of the ring through the secular perturbation mechanism.

            

    

  
    
      Fig. 24 

      
        [image: thumbnail]
      

      
              Detection limits in Jupiter mass as a function of the distance to the star along the semi-minor axis of the disc. The blue curves correspond to the NW ansa and the green curve to the SE ansa.The dotted lines show the mass distance relationship of a planet shaping the edge of the disc. The shaded area represents the region in the (Mpl, apl) parameter space compatible with a planet shepherding the disc, given the sensitivity of our new measurements along the semi-minor axis.

            

    

  
    
      Fig. A.2 
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              Full probability density distribution of the projected parameters of the ellipse fitted to the IRDIS image in the H2 band. The image in the top right hand corner shows the data points and the corresponding best fit ellipse.

            

    

  
    
      Fig. A.4 
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              Full probability density distribution of the projected parameters of the ellipse fitted to the IFS image (collapsed spectral channels from Y to J). The image in the top right hand corner shows the data points and the corresponding best fit ellipse.

            

    

  
    Table B.1 

              Deprojected ring parameters as measured using an alternative technique. 

            
              
                
                
              
              
                
                
                
                
                
                
              
              
                	Type of fit
                	Parameter
                	IRDIS H
                	IRDIS H2
                	IRDIS H3
                	IFS 
              

              
                	
                  

                
              

              
                	Deprojected
 imagea
                	a(mas)
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
              

              
                	
                  
                    e
                  
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
              

              
                	i(°)
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
              

              
                	ω(°)
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
              

              
                	Ω(°)
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
                	
                  [image: equation]
                
              

            


              Notes. The error is given at a 1σ level and contains only the statistical error from the fit and no systematic error from the true north or star registration.
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