
    
      Fig. 3. 
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        Schematic structure of the code modules I–III.

      

    

  
    
      Fig. 5. 
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        High-resolution emergent flux for Vega around the Balmer jump region, in the range of 360 nm to 400 nm. (a) Flux calculated using interpolated opacities from pre-tabulated high-resolution opacities on a T-P grid and using opacities calculated for each depth point. (b) Ratio of the fluxes from (a).

      

    

  
    
      Fig. 7. 
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        Ratios of the solar emergent intensity at the disc-centre calculated using ODF tables that were generated with different cutoff factors for the line pre-selection. Here cutoff factor refers to the opacity of a given line relative to the continuum opacity. If this ratio drops below the cutoff factor, this particular line is not included in the computation of the intensity spectrum. The default value of the cutoff factor is 10−3.

      

    

  
    
      Fig. 10. 
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        Top panel: speed-up for ODF table generation as a function of the number of compute cores used (module I from Fig. 3). Bottom panel: speed-up for atmosphere model calculation (module II from Fig. 3). Black lines in both panels indicates the speed-up averaged over 5 runs. The grey shaded area indicates the spread in the 5 runs, and the red line indicates the ideal speed-up.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Flux comparison between MPS-ATLAS, Kurucz-ATLAS9, and PHOENIX code for an A-type star with the effective temperature of 8000 K. Flux values are shown (top panel) together with the corresponding flux deviations (bottom panel) in % compared to the original Kurucz calculations.

      

    

  
    
      Fig. 12. 
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        Same as in Fig. 11, but for a F-type star with Teff = 6500 K.

      

    

  
    
      Fig. 13. 
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        Flux comparison between MPS-ATLAS, Kurucz-ATLAS9, and PHOENIX code for a K-type star with Teff = 4000 K. Flux values are shown (the two top panels) together with the corresponding flux deviations (in the two bottom panels) in % compared to the original Kurucz calculations.

      

    

  
    
      Fig. 14. 
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        Irradiance calculated for solar parameters compared to WHI. The light and dark grey shaded area indicates the minimum and maximum measurement error of the SIRS WHI (Solar Irradiance Reference Spectra for the 2008 Whole Heliosphere Interval), respectively (see, Woods et al. 2009, for a detailed description). Solar irradiance (top panels) calculated using MPS-ATLAS with three different assumptions: no convection, with convection but no overshoot, and with convection and overshoot. The flux deviations between WHI observed irradiance and models in % are shown in the bottom panels.

      

    

  
    
      Fig. 15. 
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        Irradiance calculated for solar parameters compared to WHI. Same as in Fig. 14, except that the MPS-ATLAS model calculations were done without overshoot and using the Anders and Asplund elemental compositions.

      

    

  
    
      Fig. 16. 
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        Irradiance calculated for solar parameters compared to WHI. Same as in Fig. 14, but without the Asplund composition, while in addition the solar flux provided on Kurucz’s website and the flux from PHOENIX are shown.

      

    

  
    
      Fig. D.1. 
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        High-resolution disc-integrated flux, Fν, calculated using the iterative solver and the Feautrier solver with 3 view angles.

      

    

  
    
      Fig. G.1. 

      
        [image: thumbnail]
      

      
        Example of an ‘mpsa.control’ file.

      

    

  
    
      Fig. G.2. 
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        Example input for ODF generation (odf.input).

      

    

  
    
      Fig. G.3. 
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        Example input file for model calculations (model.input).

      

    

  
    
      Fig. G.5. 
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        Example of model atmosphere (model.start or flux.model).
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