
    
      Fig. 3. 
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        Excitation diagrams for the inference run with (top) and without (bottom) [S II] lines. The color points show the modeled values (see Sect. 3.3.2), with the color scaling with the metallicity. The solid gray curves show the extreme starburst delimiting line from Kewley et al. (2001), while the dashed gray curve is from Kauffmann et al. (2003), and the dashed blue curve is from Stasińska et al. (2006). The thin black lines shows the distance between the observed and modeled ratios. For [N II]/Hα we use the specific prescription from P22 using both [N II] lines with a scaling factor.

      

    

  
    
      Fig. 5. 
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        Histogram comparison between predicted and observed fluxes scaled by the observed errorbar for the entire sample. The vertical lines delimit the agreement within 3σ.

      

    

  
    
      Fig. 7. 
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        Performance metrics for the entire sample. From top to bottom: the marginal likelihood and the likelihood (evidence), the absolute posterior predictive p value (PPP), and the fraction of posterior draws matching the observations within 3σ.

      

    

  
    
      Fig. 10. 
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        Correlations between physical parameters for the runs including (top) or excluding (bottom) the [S II] lines. The color scale indicates the sSFR. For U versus Z, the low- and high-Z curves are from Kashino & Inoue (2019) and Ji & Yan (2022) respectively.

      

    

  
    
      Fig. 11. 
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        Evolution of the parameter boundaries pmin, max versus the average metallicity Zavg for the three inference runs (including [S II] on top, ignoring [S II] in the middle, and replacing [S II] by [O II] in the bottom). For each run, the upper row shows pmin, max in blue and red respectively (with the gray rectangles showing the full parameter range in the grid), while the bottom row shows the difference between pmax − pmin.

      

    

  
    
      Fig. 12. 
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        Metallicity-mass relationship using the metallicity inferred ignoring the [S II] lines. The thick gray curve shows the 4th order polynomial fit (see text). The blue, red, and green curves show the correlations from Andrews & Martini (2013), Tremonti et al. (2004), and Mingozzi et al. (2020) respectively, while the bottom and top stripes show the low-mass galaxy fit and the SDSS star-forming galaxy fit from Indahl et al. (2021) respectively. The dashed line shows the extrapolation from Indahl et al. (2021).

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Metallicity-mass relationship using the metallicity inferred with MULTIGRIS including [S II] lines (left) and using the metallicity calculated from N2S2 empirical calibration (right).

      

    

  
    
      Fig. A.1. 
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        Left: average metallicity PDF including the N2S2 and N2O2 calibrations from Garg et al. (2024). Right: same as left plot but using the star-formation / AGN demarcation line of Stasińska et al. (2006) instead of Kauffmann et al. (2003).

      

    

  
    
      Fig. A.2. 
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        N2S2 (black) and N2O2 (red) empirical diagnostics versus the inferred (average) metallicity for the LOC architecture using [S II] lines (left) or ignoring them (right).

      

    

  
    
      Fig. B.1. 
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        Illustration of the pairwise relationships between the inferred average parameter values for a low-metallicity source, illustrating that the posterior distributions do not show strong correlations.
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