
    
      Fig. 3 
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        Observed spectra of the CEMP star HD 76396 compared with its modelled spectra. The upper and lower panels are used to ensure that a proper normalisation of the observed spectrum is performed in the Hα region illustrated in the middle panel. Pink shades represent variations of up to ±200 K, providing a view of the flux sensitivity to Teff along the wavelength range. Grey shades indicate transitions not appearing in the observational spectrum, which were eliminated from the synthesis line lists, according to the procedure described in Giribaldi & Smiljanic (2023a). The fitting windows used are highlighted in green in the residual plot in the second panel. Some atomic and molecular characteristics are labelled in the plots.

      

    

  
    
      Fig. 5 
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        Temperature offset obtained by assuming a log ɡ bias of +0.1 dex. Differences are plotted as a function of Teff (top panel) and log ɡ (bottom panel). The cases for Teff = 5000 K and log ɡ = 2.5 dex are highlighted by black lines.

      

    

  
    
      Fig. 7 
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        Metallicity determination of the star HD 122563. Top panel: line-to-line Fe abundances computed with υmic = 2.5 km s−1 as a function of the reduced equivalent width. Grey and red dots represent Fe I and Fe II lines, respectively. The solid dark red line is the trend of all Fe I and Fe II measurements. The black dashed and red dotted lines are the trends of Fe I and Fe II measurements, respectively. The shade represents the dispersion. Bottom panel: for HD 122563, metallicity as function of υmic colour-coded by the slope of the trends in the υmic–[Fe/H] plane.

      

    

  
    
      Fig. 10 
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        Comparison between effective temperatures from the colour–Teff relations of Casagrande et al. (2021) and those derived by Hα in this work. Each column corresponds to one Gaia colour, and each row shows the distribution of the differences with respect to Teff, [Fe/H], and log ɡ, respectively. TITANS I dwarfs are plotted in blue, and CEMP stars are highlighted with dark contours. The symbol sizes are inversely proportional to log ɡ. Red lines connect medians computed in equally spaced bins, and vertical bars correspond to 1σ dispersions; their values are indicated in red characters. Medians and corresponding 1σ dispersions for only the giants (grey symbols) – omitting CEMP stars – are given in red characters. Giants with temperature differences of greater than 2σ are labelled with their catalogue numbers.

      

    

  
    
      Fig. 11 
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        Comparison between [image: equation] and preliminary temperatures from the literature ([image: equation]) compiled in Table 1 as function of the atmospheric parameters. The size of the symbols is inversely proportional to log ɡ in Table 2. The symbols distinguish the method with which [image: equation] was derived: Grey circles show colour–Teff relations of Alonso et al. (1996), black contour circles show spectral fitting, and blue circles show excitation and ionisation equilibrium of Fe lines. The grey dashed, black dotted, and blue lines represent the mean offsets of the scales of –93, –122, and –105 K, respectively. Error bars are 1σ dispersions and correspond to symbol colours: 72, 86, and 169 K, respectively. The bottom panel includes labels with the names of the stars with discrepancies higher than 150 k.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Surface gravity difference for each star in Table 3. log ɡiso and log ɡMg relative to log ɡseis are displayed in red and grey, respectively.

      

    

  
    
      Fig. 13 
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        Surface-gravity differences as a function of the atmospheric parameters. The size of each symbol is inversely proportional to log ɡiso. The points are coded in red or grey depending on the Mg I line (5172 Å or 5183 Å) used to compute log ɡMg log ɡiso In the top panel, the offsets and ± 1σ dispersions are represented by the dashed lines and error bars, the values of which are −0.35 ± 0.21 for the line at 5172 A (in red) and −0.33 ± 0.19 for the line at 5183 Å (in grey). Individual log ɡ values are listed in Table A.1. Error bars in the middle and bottom plots are the quadratic sum of the errors of log ɡiso and those of log ɡMg

      

    

  
    
      Fig. 14 
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        Deviation from ionisation balance as a function of the atmospheric parameters. Dwarf stars from Paper I are plotted in blue, and CEMP stars are highlighted with dark contours. The symbol sizes are inversely proportional to log ɡ. The red lines in the top and bottom panels connect medians computed in equally spaced bins of Teff and log ɡ, respectively; medians and bin sizes are indicated in the plots. The vertical bars correspond to 1σ standard deviations; the corresponding values are indicated in the plots as well.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Inferred iron abundance versus the ratio between equivalent width and wavelength for selected Fe I lines. Horizontal lines represent the averages of the symbols with the same colours. Dashed lines represent [Fe II/H] abundances. Shades represent 1σ dispersions around average values for non-LTE Fe I (red colour tone), and Fe II (yellow colour tone).

      

    

  
    
      Fig. 16 
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        Consistency of Mg abundance from the lines 5528 and 5711 Å. The top panel shows abundance differences as a function of metallicity, the middle panel displays the same differences as a function of the Mg abundance of the 5711 A line, and the bottom panel shows these differences as a function of the difference between log(EW5528Å/5528) and log(EW5711Å/5711). Symbols are colour-coded according to the reduced equivalent width of the line 5528 A in logarithmic scale. Symbols sizes are inversely proportional to log ɡ. Exponentials are fitted to the distributions in all panels. Stars with the largest discrepancies are tagged by their identifiers. 1σ errors (±0.07) around the average (+0.07) are represented by the error bars.

      

    

  
    
      Fig. A.2 
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        Hα profile fits of stars with interſerometric measurements. Left panels: Observational spectra are in black, whereas fitted synthetic Ha lines are represented by red continuous lines. A synthetic profile with −200 K is represented by the red dashed line to provide a view of the sensitivity of the flux along the wavelength axis. Shades indicate the windows of fits without metal or telluric lines. Right panels: Histograms of the temperatures associated to each wavelength bin inside of the windows of the fits. Gaussians fitted to the histograms are represented in black, whose peak centers and 1σ dispersions are indicated in red. They correspond to the determined [image: equation] and their fitting errors.

      

    

  
    
      Fig. A.5 
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        Similar to Fig. A.2 but for other giant stars.

      

    

  
    
      Fig. A.6 
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        Similar to Fig. A.2 but for CEMP stars.

      

    

  
    
      Fig. A.7 
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        A(Mg) offsets induced by a −50 K Teff offset when derived from the line at 5711 Å. The horizontal line represents no offset. ‘X’ represents the element Mg in this case.
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