
    
      Fig. 5 
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        Time-dependent mixing ratios of molecular species in a vertical slice through the photosphere above log τ = 1 in the AM3 model atmosphere. The white contour traces a temperature of 4500 K. The colour scale is the same for all molecular species.

      

    

  
    
      Fig. 7 
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        Heat maps of binned quantities for models AM3, AC1, and AC2. Each quantity was binned using 20 snapshots of each 3D model. Deviations from equilibrium are seen in three distinct regions, labelled R1 (convective cells in the upper photosphere), R2 (shock fronts in the chromosphere), and R3 (wake of the shock).

      

    

  
    
      Fig. A.1 
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        Diagram of the simplified reaction network showing pathways P1 and P2.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Evolution of C, CH, CO, O, and OH for a simplified reaction network we used to illustrate the effect of the C/O ratio on equilibrium timescales.

      

    

  
    
      Fig. B.2 
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        As Fig. 5, but with [Fe/H] = +0.0. The contour line traces a temperature of 4550 K. Minor deviations are present in the uppermost layers of the atmosphere for CN and CO.

      

    

  
    
      Fig. B.3 
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        As Fig. 4, but with [Fe/H] = −2.0. The contour line traces a temperature of 5000 K, highlighting areas in which CN chemistry is out of equilibrium. CH and CO are generally formed under equilibrium conditions.

      

    

  
    
      Fig. B.4 
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        As Fig. 5, but with [Fe/H] = −2.0. The contour line traces a temperature of 5400 K and highlight hydrodynamical features such as an updraft colliding with a downdraft around x = 6.0 Mm, z = 2.5 Mm. All molecular species are out of equilibrium around this feature as they do not dissociate as quickly as predicted by the equilibrium chemistry.

      

    

  
    
      Fig. B.5 
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        As Fig. 4, but with a C and O enhancement of +2.0 dex and C/O = −0.27 The contour line traces a temperature of 4900 K. The chemistry is almost entirely in equilibrium in this layer of the atmosphere (due to the enhanced C and O abundances), and minor deviations are visible only for CN around the hotter regions.
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