
    
      Fig. 3 
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        Posterior distribution of parameters for a model with two components. One parameter (age) has been purposefully forced to be the same of the two components. The raw posterior distribution is shown on the left, for which the two components may switch during inference, and the final result is shown on the right, in which the individual component parameter values have been redistributed a posteriori. For visual purposes only a subset of the parameters are shown.

      

    

  
    
      Fig. 5 
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        Example of the posterior distributions for the primary parameters (two leftmost columns) and for the observations (two rightmost columns). For each quantity, the left plot shows the PDF (with the vertical line indicating the reference measured value for observations), and the right plot shows the sequence of samples. For these plots individual jobs are combined. We note that some parameters have been forced to have identical values for the two components.

      

    

  
    
      Fig. 7 
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        Benchmark model run with a degeneracy artificially introduced for the age (idx_age_0) and metallicity (idx_Z_0). The SMC step method is shown on the left (each individual line corresponding to a given job) and NUTS on the right (each line corresponding to a given chain). The x-axes in the two columns have different ranges.

      

    

  
    
      Fig. 10 
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        Evolution of the solution with the number of lines considered for a benchmark run. Each row corresponds to a parameter, and each column represents a different number of lines from three to 13 ([C ii]+[O iii] 88 µm+[O i] 63 µm, +[N ii] 205 µm+[O i] 145 µm, +[Ne ii] 12.8 µm+[Ne iii] 15.6 µm+[N iii] 57 µm+[Ar ii] 7 µm, +[Ar iii] 9 µm+H2 17 µm+[Si ii] 34 µm+[Ne v] 14 µm. The horizontal black lines indicate the expected solution. The model used here is radiation-bounded.

      

    

  
    
      Fig. 11 
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        Same as Fig. 10, but for a matter-bounded model.

      

    

  
    
      Fig. 12 
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        Map of the correlation coefficients between predicted observations for a benchmark run. Here one can see that, according to the input grid, most H lines trace the same parameters around the solution (the same applies to He or [S ii]).

      

    

  
    
      Fig. 13 
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        Comparison between observed and modeled fluxes for the ionized gas model MI,opt of I Zw 18. Plotted values in red are the difference between observations and models normalized by the model value. MULTIGRIS produces this plot in cartesian and polar coordinates, we show here the latter for illustration and because it is better adapted to a large number of observations. The black circle, black dots, and orthogonal black lines indicate the model and the red points and red error bars indicate the observations. The color of the sector is green if observations and models agree within errors and yellow if the model agrees within the observed error bar.

      

    

  
    
      Fig. 14 
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        Origin of each line emission in the MULTIGRIS model for the ionized gas model MI,opt (left), the neutral atomic gas model MNA (middle), and the neutral molecular gas model MNM (right).

      

    

  
    
      Fig. 15 
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        Map of the correlation coefficients between predicted values for the ionized gas model MI,opt of I Zw 18 (see Fig. 12 for the plot description). We can see for instance that [O iii] 88 µm does not correlate with the same parameters compared to other lines.

      

    

  
    
      Fig. 16 
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        Properties of the molecular sector in model MNM. From top to bottom, we show as a function of the total predicted H2 mass, the mixing weight of the molecular sector, the mass of H0, of dust, the CO(1–0) intensity (scaled to 4.56 × 1036 erg s−1; with the horizontal lines showing the observed range in Zhou et al. 2021), and the fraction of [C ii] originating from the molecular sector.

      

    

  
    
      Fig. 20 
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        Absorption of the ionizing radiation throughout the gas slab. Top: shape of the radiation field spectrum for each zone calculated in Cloudy for the radiation-bounded sector of model MNM, from the illuminated edge of the cloud (blue) to the last zone (green). The vertical lines show the 1, 1.8, 4, 8, 20, and 2000 Ryd energy values. The spectrum is heavily and rapidly absorbed right above 4 Ryd due to He2+ absorption. Bottom: evolution of the integrated flux across the cloud depth (normalized to the value at the illuminated edge) for different energy ranges in Rydberg. The vertical lines show the ionization front, PDR, and C/CO transitions from left to right. The radiation field >20 Ryd is able to penetrate in the neutral gas (top panel) but this contributes little to the total escape fraction (bottom panel). The kink for the 1.8−4 Ryd range is due to secondary ionization following He recombination.

      

    

  
    
      Fig. A.3 
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        Results for model MNM. See Figure 9 for the plot description.
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