
    
      Fig. 3 
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        Statistical distribution of the relative error over the 449 experimental data points for intermediate products (CH3CHO, CH2O) in combustion and pyrolysis of C2H5OH and CH3OH. Each color gathers all molar fraction measurements of the corresponding species. Contribution from combustion and pyrolysis data are shown separately in Figs. C.1 and C.2.

      

    

  
    
      Fig. 5 
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        Abundance profiles of GJ 436 b for solar metallicity and a constant eddy diffusion coefficient of 109 cm2 s−1. Dashed lines are for V20, while solid lines are for V23. H2 is not shown to focus on other species, but its abundance profile in V23 is almost identical to V20.

      

    

  
    
      Fig. 7 
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        Contribution profile of most major production and loss reactions for CO2 in GJ 436 b. Positive values are production contributions and negative values are loss contributions. Black lines correspond to vertical mixing compensation, such as the sum in each layer is always zero due to steady state. Dashed lines are for V20, while solid lines are for V23. The contribution of photodissociation pathways to O(3P) and O(1D) are combined, O(3P) being favored above 10−5 bar and O(1D) being favored for lower pressures. The third column in the legend indicates the reaction type. “Photo” corresponds to photodissociations and “no M” corresponds to reactions without pressure dependence. The last column indicates which model includes this reaction.

      

    

  
    
      Fig. 10 
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        Contribution profile of most major production and loss reactions for HCN in GJ 436 b. Positive values are production contributions and negative values are loss contributions. Black lines correspond to vertical mixing compensation, such as the sum in each layer is always zero due to steady state. Dashed lines are for V20, while solid lines are for V23. The third column in the legend indicates the reaction type. “No M” corresponds to reactions without pressure dependence, “PLOG” to full pressure dependence and fall off description with PLOG formalism, “M only” to pressure dependence without fall off nor high pressure limit and “decay” to reversible, pressure dependent unimolecular reactions such as isomerization or electronic decay. The last column indicates which model includes this reaction.

      

    

  
    
      Fig. 11 
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        Total reaction rate profiles for H2CN in GJ 436 b with a solar metallicity with V20 (dashed lines) and V23 (solid lines).

      

    

  
    
      Fig. 12 
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        Contribution profile of most major production and loss reactions for H2CN in GJ 436 b. Positive values are production contributions and negative values are loss contributions. Black lines correspond to vertical mixing compensation, such as the sum in each layer is always zero due to steady state. Dashed lines are for V20, while solid lines are for V23. The third column in the legend indicates the reaction type. “no M” corresponds to reactions without pressure dependence, “PLOG” to full pressure dependence and fall off description with PLOG formalism and “M only” to pressure dependence without fall off nor high pressure limit. The last column indicates which model includes this reaction.

      

    

  
    
      Fig. 13 
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        Abundance profile of N2, HCN and H2CN with V23 (solid lines), V20 (dashed lines), V23 without the reaction H2CN + H → CH2NH (dashdot lines) and V23 without H2CN + H → CH2NH, CH2NH + H → H2CN + H, CH2NH + CH3 → H2CN + CH4, CH2NH + NH2 → H2CN + NH3, CH2NH + OH → H2CN + H2O and with V20 thermochemical data for H2CN, HCNH and HCN (dotted lines).

      

    

  
    
      Fig. 14 
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        Sensitivity analysis of the pre-exponential factor A of the reaction H2CN + H → CH2NH. Abundances profiles are calculated with the full V23 network (solid lines), with A divided by 10 (dashdot lines), with A divided by 100 (dotted lines) and without this reaction (dashed lines).

      

    

  
    
      Fig. 15 
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        Abundance profiles of CH2NH and CH3NH2 compared with major N-bearing species for GJ 436 b with solar metallicity in V20 (dashed lines) and V23 (solid lines). CH2NH and CH3NH2 are not included in V20.

      

    

  
    
      Fig. 16 
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        HCN formation mechanism in V23 around 10−5 bar. The blue path is exclusive to V23 and absent from V20. The red reactions are dominant in V20 for the production of the species and minor but included in V23. The green reactions are dominant in V23 and minor but included in V20. The black reactions are dominant in both networks.

      

    

  
    
      Fig. 20 
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        Synthetic transmission spectra of GJ 436 b with 100 times solar metallicity, at a resolution of 50, corresponding to the atmospheric compositions calculated with V23 (in red) and V20 (in blue).

      

    

  
    
      Fig. 23 
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        Abundance profiles of HD 189733 b for solar metallicity and a pressure-dependent eddy diffusion coefficient. Dashed lines are for V20, while solid lines are for V23.

      

    

  
    
      Fig. 24 
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        Abundance profiles of HD 209458 b for solar metallicity and a pressure-dependent eddy diffusion coefficient. Dashed lines are for V20, while solid lines are for V23.

      

    

  
    
      Fig. 25 
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        Synthetic transmission spectra of HD 189733 b, at a resolution of 50, corresponding to the atmospheric compositions calculated with V23 (in red) and V20 (in blue).

      

    

  
    
      Fig. B.1 
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        Abundance profiles of the main species for all exoplanet cases in Table 3, computed with V20. Dashed lines are abundances based on old photolysis data and solid lines are based on updated photolysis data.

      

    

  
    
      Fig. C.3 
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        Statistical distribution of the relative error over the 571 experimental data points corresponding to combustion conditions of Fig. 4. Each color gathers all molar fraction measurements of the corresponding species.

      

    

  
    
      Fig. E.1 
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        Contribution to the synthetic transmission spectra for all considered absorbing species. Dashed lines are computed from abundances obtained with V20, and solid lines from abundances obtained with V23. The plotted quantity is the relative difference to the total transit depth, [image: equation], with Dtot being the total transit depth and Dspec being the contribution of the species to the total transit depth. For each wavelength, only the uppermost and close lines have significant impact on the spectrum.
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