
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Hα emission maps of J0921 (left), KKH046 (centre), and Leo P (right), with the dendrogram structures identified in this work as HII regions outlined in red. Each HII region is labelled by a number on its right or via a line.

      

    

  
    
      Fig. 5. 
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        Portion of the MUSE spectrum of HII region 1 in KKH046 which covers the key nebular emission lines studied in this paper, with the PYSPECKIT Gaussian fit plotted in red. The hashed region indicates the AO notch filter. In the overlaying panel outlined in blue, we show a closer look at the Hβ and [OIII]λ4959, 5007 doublet lines.

      

    

  
    
      Fig. 7. 
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        Oxygen abundances as determined from the strong-line calibration methods described in the Sect. 4.3 against the direct method oxygen abundance for ten regions in J0921 (from J20) and the Leo P HII region (taken from Skillman et al. 2013), with the single Leo P region having the lowest 12 + log(O/H)direct. The dashed black line indicates where the derived abundances are equivalent to the direct, temperature-based values.

      

    

  
    
      Fig. 10. 
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        Panel a: photoionisation pressure (Pion) and direct radiation pressure (Pdir) of the HII regions in various galaxies (see legend) plotted as a function of region size. The Pion values occupy the top half of the plot, and Pdir values the bottom half. SMC points are taken from Lopez et al. (2014), SMC N76 from McLeod et al. (in prep.), and the LMC points from McLeod et al. (2019). We note that uncertainties in the radii values are not given in the literature, and we therefore assume a generous 20%. We also plotted the median values from the PHANGS-MUSE survey as given in Barnes et al. (2021) by the grey diamond marker. The solid black lines indicate the linear best fits for Pion and Pdir,  SLUG, with shaded grey areas for the 95% confidence regions. The dashed teal line and shaded area depict the linear fit when using Pdir,  IMF. The black dotted line indicates the r−2 proportionality from Eq. (6) used to calculate Pdir. Panel b: correlation coefficient analysis for the Pdir,  SLUG − log10(r) relation (see Sect. 7). The histogram shows the probability density distribution of the Pearson correlation coefficient using the bootstrapping and perturbation method from Curran (2014). The solid black line is the median correlation coefficient, C, found for this relation and the dashed lines show the 16th and 84th percentiles used to determine the uncertainty.

      

    

  
    
      Fig. 11. 
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        Pdir,  IMF values for J0921 against their HII region radii with red star-shaped markers sized according to their stellar mass. The solid black line and shaded area indicate the Pdir,  SLUG fit from Fig. 10a. The dashed red line and shaded area indicate the Pdir,  IMF fit for the HII regions in J0921 only.

      

    

  
    
      Fig. 12. 
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        Panel a: similar to Fig. 10a, but with the pressure components plotted as a function of their oxygen abundance, 12 + log(O/H), with all markers coloured by their extinction and sized according to the HII region radii, where we take the median radii and extinction for the PHANGS data points (Barnes et al. 2021). Panel b: similar to panel a, but with only the 30 HII regions from the three dwarfs in this sample plotted against their cluster mass and coloured by their oxygen abundance.

      

    

  
    
      Fig. A.1. 
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        Panel (a) shows the Hα emission map of J0921, with each region coloured according to its radial velocity (not inclination-corrected due to the unknown inclination of the system). Red indicates regions moving away from us, and blue indicates regions moving towards us. Here we can see evidence that J0921 is rotating as a large body, as discussed in J20 and also illustrated in Marasco et al. (2023). Panel (b): Similar to (a), but regions are instead coloured by their oxygen abundance (using the S calibration) to indicate the spatial distribution of metals in J0921. Also plotted are the various galactic centres tested in this work, as listed in the text.

      

    

  
    
      Fig. A.2. 
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        Panel (a): Oxygen abundance against projected galactocentric distance for the 23 HII regions within J0921. Horizontal teal lines indicate the change in the position of each region when different galactic centres were used, and the shaded grey area shows the spread of metallicity gradients for the five galactic centres tested. The points plotted in red are for the fourth centre, which is the geometric centre of all pixels containing Hα emission above three standard deviations. Panel (b): Similar to panel (a) but with the direct method oxygen abundance for the ten regions from J20.

      

    

  
    
      Fig. B.1. 
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        Radial flux profile for KKH046 region 1. The dashed red line is the radius that encompasses 90% of the Hα emission and the solid black line is the radius returned by ASTRODENDRO. The horizontal line depicts where the flux profile reaches the background level, Fbl (median of the emission). This line was used to determine the uncertainty in the size of these regions, which we determined to be 20%.

      

    

  
    
      Fig. D.1. 
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        Similar toFigure 12a, but with the available direct method oxygen abundances from J20 and McQuinn (2015) (11 HII regions within this study).
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