
    
      Fig. 3 
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        log(Ne/O) as a function of 12+log(O/H) (left) and the ionisation degree, O2+/O (right), for the DESIRED-E sample of H II regions (blue circles) and SFGs (black squares). Panels in the same row represent log(Ne/O) calculated using the ICF(Ne) scheme of Amayo et al. (2021, top panels), Izotov et al. (2006, middle panels), and Dors et al. (2013, bottom panels). The dotted red line represents the mean value of the log(Ne/O) obtained using each ICF(Ne). The orange diamonds indicate the mean log(Ne/O) values considering bins in 12+log(O/H) or O2+/O. The black dashed lines and the grey bands show the solar 12+log(O/H) and log(Ne/O) and their associated uncertainties, respectively, from Asplund et al. (2021).
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        Log(Ar2+ /O2+) (top) and log((Ar2++Ar3+)/O2+) (bottom) as a function of the ionisation degree, O2+/O, for DESIRED-E sample of H II regions (blue circles) and SFGs (black squares). The black dashed lines and the grey bands show the solar log(Ar/O) value and their associated uncertainty, respectively, from Asplund et al. (2021). The different curves represent the ICF(Ar) schemes used in this study: Amayo et al. (2021, shown as red dashed-dotted lines), Izotov et al. (2006, shown as dotted lines with colours corresponding to three metallicity ranges,) and Pérez-Montero et al. (2007, shown as green dashed lines).
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        log(Ne/O) as a function of 12+log(O/H) (left) and the ionisation degree, O2+/O (right), for the DESIRED-E sample. The values of log(Ne/O) are calculated using the ICF(Ne) scheme by Izotov et al. (2006). The top panels show the points corresponding to SFGs (black squares) and the bottom panels the corresponding to H II regions (blue circles). Orange diamonds in the top right panel indicate the mean log(Ne/O) values considering bins in O2+/O. The blue continuous line included in the top left panel represents a linear fit to the data of SFGs. The dotted red line represents the mean value of the log(Ne/O) obtained for each kind of object. The black dashed lines and the grey bands show the solar 12+log(O/H) and log(Ne/O) and their associated uncertainties, respectively, from Asplund et al. (2021).

      

    

  
    
      Fig. 10 
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        log(S/O) as a function of 12+log(O/H) (left) and the ionisation degree, O2+/O (right), for the DESIRED-E sample. The values of log(S/O) are calculated using the ICF(S) scheme by Izotov et al. (2006). The top panels show the points corresponding to SFGs (black squares) and the bottom panels the corresponding to H II regions (blue circles). The dotted red line represents the mean value of the log(S/O) obtained for each kind of object. The blue continuous lines represent linear fits to the data represented in each panel of the left column. The black dashed lines and the grey bands show the solar 12+log(O/H) and log(S/O) and their associated uncertainties, respectively, from Asplund et al. (2021).

      

    

  
    
      Fig. 11 
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        log(S/O) as a function of 12+log(O/H) (top) and as a function of 12+log(S/H) (bottom). Black squares and blue circles represent SFGs and H II regions of the DESIRED-E sample, which S/O ratios have been calculated using the ICF(S) scheme by Izotov et al. (2006). The green continuous line shows the time evolution of S and O abundances of the ISM predicted by the CEM of the Milky Way of Kobayashi et al. (2020). Yellow stars represent the abundances obtained from quantitative spectroscopic analysis of Galactic B stars by Weßmayer et al. (2022). Orange stars represent the abundances of Galactic classical Cepheids determined by da Silva et al. (2023). Orange diamonds indicate the mean log(S/O) values considering bins in 12+log(S/H). The red continuous lines represent linear fits to the data represented in each panel. The black dashed lines and the grey bands show the solar 12+log(O/H), 12+log(S/H) and log(S/O) and their associated uncertainties, respectively, from Asplund et al. (2021).
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        log(Ar/O) as a function of 12+log(O/H) (left) and the ionisation degree, O2+/O (right), for the DESIRED-E sample. The values of log(Ar/O) are calculated using the ICF(Ar) scheme by Izotov et al. (2006). Empty symbols indicate Ar abundances determined solely from [Ar III] lines and full symbols those determined using [Ar III] and [Ar IV] lines. The top panels show the points corresponding to SFGs (black squares) and the bottom panels the corresponding to H II regions (blue circles). Orange diamonds indicate the mean log(Ar/O) values considering bins in O2+/O. The red continuous lines represent linear fits to the data represented in each panel. The dotted red line represents the mean value of the log(Ar/O) obtained for each kind of object. The black dashed lines and the grey bands show the solar 12+log(O/H) and log(Ar/O) and their associated uncertainties, respectively, from Asplund et al. (2021).
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        log(Ar/O) as a function of 12+log(O/H) (top) and as a function of 12+log(Ar/H) (bottom). Black squares and blue circles represent starforming galaxies and H II regions of the DESIRED-E sample, which Ar/O ratios have been calculated using the ICF(Ar) scheme by Izotov et al. (2006). The orange diamonds indicate the mean log(Ar/O) values considering bins in 12+log(O/H) or 12+log(Ar/H). The red continuous lines represent linear fits to the data represented in each panel. The green continuous line shows the time evolution of Ar and O abundances of the ISM predicted by the CEM of the Milky Way of Medina-Amayo (2023). The black dashed lines and the grey bands show the solar 12+log(O/H), 12+log(Ar/H) and log(Ar/O) and their associated uncertainties, respectively, from Asplund et al. (2021).

      

    

  
    
      Fig. A.1 
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        Difference of the logarithmic Ne (top left), S (top right) and Ar (bottom panels) abundances calculated from the spectra of the DESIRED-E sample using various ICF schemes. In the bottom left panel we use ICF(Ar) using only [Ar III] lines and in the bottom right panel [Ar III] and [Ar IV] lines. The different symbols represent the pairs of ICF used in each case. The horizontal black line indicates equal abundance. Amayo+21: Amayo et al. (2021); Izotov+06: Izotov et al. (2006); Dors+13: Dors et al. (2013); Dors+16: Dors et al. (2016); and PM+07: Pérez-Montero et al. (2007).

      

    

  
    
      Fig. B.1 
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        12+log(O/H) as a function of the ionisation degree, O2+/O, for DESIRED-E sample of Galactic and extragalactic H II regions (blue circles, left panel) and star-forming galaxies (black squares, right panel). The red diamonds and lines indicate the mean 12+log(O/H) values and its standard deviation, considering bins of 0.2 in O2+/O.

      

    

  
    
      Fig. C.1 
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        Cumulative fraction of the contribution of different types of stars to 16O, 20Ne, and 36Ar (the most abundant stable isotopes of each element) enrichment as a function of 12+log(O/H) predicted by the chemical evolution model of Medina-Amayo (2023). Cyan line: asymptotic giant branch stars (AGBs); dark red line: type Ia supernovae (SNe Ia); magenta line: core collapse supernovae (CCSNe).
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