
    
      Fig. 3 
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ADI-processed images of HD 19467 obtained with NaCo (left panels) and SPHERE (other panels). See text for details. The central regions of the images are numerically masked out to hide bright stellar residuals. The white crosses indicate the location of the star. The brown dwarf companion HD 19467B is seen in the bottom-right part of all images. The poorer quality of the detection in the
K2 filter is due to strong methane absorption in the atmosphere of the object.


    

  
    
      Fig. 5 
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Compilation of the SPHERE, Keck, and NaCo imaging measurements of the position of HD 19467B relative to the host star in the RA–Dec plane. The orbital motion in the clockwise direction between the first Keck epochs and the SPHERE and NaCo epochs can be seen (see also Fig. 6). The Keck and NaCo measurements are not recalibrated (see text).


    

  
    
      Fig. 7 
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MCMC samples from the posteriors of the orbital parameters (left) and of the masses of HD 19467 A and B (top right) obtained by fitting the imaging, RV, and astrometric data. The diagrams displayed on the diagonal from top left to lower right represent the 1D histogram distributions for the individual elements. The off-diagonal diagrams show the correlations between pairs of orbital elements. In the histograms, the dashed vertical lines indicate the 16, 50, and 84% quantiles.


    

  
    Table 6 

Characteristics of the atmospheric model grids adjusted on the SED of HD 19467B (see text).



	Model name
	Teff
	ΔTeff
	log(g)
	Δlog(g)
	[Fe/H]
	Δ[Fe/H]
	Clouds
	fsed or
	Δfsed or



		(K)
	(K)
	(dex)
	(dex)
	(dex)
	(dex)
		fsat
	Δfsat





	petitCODE-cloud free
	500–1700
	50
	3.0–6.0
	0.5
	−1.0–1.4
	0.2
	No
	–
	–



	petitCODE-cloudy
	800–1300
	50
	1.5–6.0
	0.5
	−0.4–1.4
	0.2
	Yes
	0.5–6.0
	0.5



	Exo-REM
	500–2000
	50
	3.0–6.0
	0.1
	−0.5–0.5
	0.5
	No, Yes
	0.1, 0.01
	–



	Morley 2012
	400–1300
	50/100
	4.0–5.5
	0.5
	0.0
	–
	Yes
	2.0–5.0
	1.0






Notes. The columns give the model name, the range and step for the effective temperature, surface gravity, and metallicity, the type of clouds included in the model, and the range and step for the sedimentation or the saturation parameter for the clouds (see text).





  
    
      Fig. 10 
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Left: histograms of the effective temperature (top) and surface gravity (bottom) of the models from Exo-REM, reproducing the data, without cloud covering all metallicity values (see text). The number of count is normalized using the invert of the χ2. Right: comparison of the best-fit model spectra (dark blue line: best fit, light blue area: 5σ envelope) and of the mesured SED (colored data points).


    

  
    
      Fig. 11 
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Atmospheric fitting of HD 19467B with petitCODE cloud-free models. Top panel: corner plot of the retrieved atmospheric parameters. Bottom panel: comparison of the best-fit model spectra and of the measured SED (colored data points). For the model spectra, the dark blue area corresponds to the region of the posteriors between the 16 and 84% quantiles and the light blue area to the region between the 1 and 99% quantiles.


    

  
    
      Fig. 12 
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Atmospheric fitting of HD 19467B with petitCODE cloudy models. For the radius posterior, values smaller than 0.78 RJ are disfavored.


    

  
    
      Fig. 13 
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Atmospheric fitting of HD 19467B with petitCODE patchy cloudy models with temperature constraints (see text).


    

  
    
      Fig. 14 
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Atmospheric fitting of HD 19467B with the models of Morley et al. (2012).


    

  
    
      Fig. 15 
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Bolometric luminosity of HD 19467B computed using the NIRC2 photometry in the Ks band (left) and in the J band (right) and the relations of Filippazzo et al. (2015) for field dwarfs as a function of the mass estimated from the orbital fit and the theoretical hydrogen-burning mass limit (see text). For comparison, the model isochrones of Baraffe et al. (2003) are indicated.


    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
Bolometric luminosity (top) and effective temperature (bottom) as a function of the age of HD 19467B (gray area) compared to evolutionary tracks from the models COND (Baraffe et al. 2003), Saumon & Marley (2008) (for two treatments of the clouds), and Burrows et al. (1997) assuming the mass for the companion estimated from the orbital fit and the theoretical hydrogen-burning mass limit (data points). Small horizontal offsets are applied to all models except for COND for clarity.


    

  
    
      Fig. A.2 
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Posterior distributions of the orbital parameters obtained by fitting the imaging data. The diagrams displayed on the diagonal from top left to lower right represent the 1D histogram distributions for the individual elements. The off-diagonal diagrams show the correlations between pairs of orbital elements. The linear color-scale in the correlation plots accounts for the relative local density of orbital solutions. In the histograms, the green solid line indicates the best χ2 fitted solution, the red solid line shows the 50% percentile value, and the red dashed lines represent the interval at 68%.


    

  
    
      Fig. B.3 
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Same as in Fig. B.1, but for the masses of HD 19467 A and B (left) and for the RV offsets and jitters (1: HARPS, 2: HIRES) and the imaging offsets (1: Keck, 2: NaCo) (right).
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