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        Same as Fig. 2 but for the vertical magnetic field component.
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        Same as Fig. 4 but for the vertical magnetic field component.

      

    

  
    
      Fig. 7. 
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        Upper panels, left: Horizontal and temporal average of the unsigned vertical component of the magnetic Poynting flux in different runs as a function of height. For better visualization, the Poynting flux has been normalized over the density. Middle: Emerging Poynting flux, vertical component, computed as [image: equation]. Right: Shear Poynting flux, vertical component, computed as [image: equation]. Black lines are for the Dyn model, red for the Bz50 model, and blue for the Bz200 model. The solid thick line is for 5 km resolution, the dashed medium-thick line is for 10 km resolution, and the dotted thin line is for 20 km resolution. Bottom panels represent the same but without dividing by density and taking into account the sign while averaging. Negative values mean downward propagating flux. The apparent discontinuity in the curves is due to representation, which is caused by the change of sign.

      

    

  
    
      Fig. 10. 
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        Left column: Histograms of the ambipolar (magenta), magnetic (light blue), and total viscous (light green) heating terms in the Dyn5 (top), Bz5010 (middle), and Bz20020 (bottom) models. Vertical dotted lines mark the locations of the maxima of each distribution. Panels on the right show the horizontal distribution of the heating terms at 1 Mm height. The grayscale range has been made the same in all the panels.

      

    

  
    
      Fig. 11. 
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        Top: Percentage of the spatial locations where the condition [image: equation] is fulfilled for the different models, shown as a function of height. Black lines are for Dyn model, red for Bz50 model, and blue for Bz200 model. The solid thick line is for 5 km resolution, the dashed medium-thick line is for 10 km resolution, and the dotted thin line is for 20 km resolution. Middle: Same as top panel but for LA>Δz. Bottom: Same as top panel but for [image: equation].

      

    

  
    
      Fig. 12. 
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        First row: Snapshot of temperature at z = 1 Mm in the Dyn5 (left) and in the Bz5010 models (right) for comparison purposes. Second row: Locations with the largest QAMB from QAMB = 10−6 J m−3 s−1 (violet color) to QAMB = 10−1 J m−3 s−1 (vermilion color) plotted over the temperature image (in gray) only at locations with the condition QAMB>0.1*Qscheme fulfilled. Third row: Same as the second row, except that colored areas indicate locations with the largest LA/Δz in logarithmic scale in a range from 0.01 (violet color) to 10 (vermilion color) at locations with the condition LA/Δz>0.01 fulfilled. Fourth row: Same as the second row, except that the colored areas indicate locations with [image: equation] with ηA in the range from 106 to 109 m2 s−1.

      

    

  
    
      Fig. 13. 
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        Height dependence of the average temperature (light brown curves extending over all height range) together with the average temperature at locations with [image: equation] in the “clean” runs (black) and in the “ambi” runs (red). Panels (from left to right) are for the Dyn, Bz50, and Bz200 models. The averaging was performed for the times from 200 s until 1200 s for Dyn20, Dyn10, and Bz5020 and from 200 s until the maximum available time in the rest of the cases.

      

    

  
    
      Fig. 14. 
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        Top panels: Temperature difference between “ambi” and “clean” runs as a function of time. The temperature difference is averaged over heights where the percentage of points satisfying the criteria [image: equation] is at least 20% of the maximum number of points satisfying this criteria for a given model (as per Fig. 11). The curves are smoothed over five data points to decrease the scatter and better show the trends. Left: Dyn runs. Middle: Bz50 runs. Right: Bz200 run. Bottom panels: Correlation coefficient between temperature in the “ambi” and “clean” runs as a function of time. Vertical lines mark times where the correlation drops to 95% (dotted lines) and 90% (dashed lines), where appropriate. We note the difference in the axes range between the middle panels compared to the left and right panels.

      

    

  
    
      Fig. 15. 
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        Spatial variation of temperature at 1 Mm height in the Dyn5 model (gray color) together with iso-contours of compressional heating QCOMP = 0.001 (green), 0.1 (light violet), and 1 (dark violet) J m−3 s−1, where a larger number means a larger compression. Red colors show the iso-contours of a mask where two conditions together are fulfilled: QAMB>Qscheme and QCOMP>0.

      

    

  
    
      Fig. 16. 
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        Ambipolar scale, LA, as a function of density and temperature in all the models (indicated in each panel).
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