
    
      Fig. 7. 
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        Ionisation fractions of H, He, and C within the cooling region of non-adiabatic shock test 2, revealing non-equilibrium dynamics of chemical species at later time, t = 1.2799 × 105 years.

      

    

  
    
      Fig. 10. 
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        Photoionisation equilibrium calculation for the temperature and ionisation state of a static H II region for a H number density nH = 10 cm−3: (a) gas temperature vs. radius for 3 different calculations: dotted-red line obtained with CLOUDY, dashed-red line CLOUDY with the Case-B setting and solid-blue line shows the result with PION using the On-the-Spot approximation (see text for details); (b) ionisation state of H and He as a function of radius: solid lines are results obtained with PION, dotted lines with CLOUDY and dashed lines CLOUDY+CaseB; and (c) as (b) but showing ionisation state of O as a function of radius.

      

    

  
    
      Fig. 11. 
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        Photoionisation equilibrium calculation for the temperature and ionisation state of a static H II region for a H number density nH = 100 cm−3 (The Lexington HII40 benchmark test): panels (a), (b), and (c) as for Fig. 10 except that panel (a) also includes the result from TORUS.

      

    

  
    
      Fig. 13. 
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        Snapshot from 1D simulation of wind-wind interaction from a WR wind expanding into a pre-existing RSG wind from a previous evolutionary phase. The top panel displays the flow quantities, and the subsequent panels show the ionisation profiles of H, He, C, N, and O, all at a time 35 kyr after the initiation of the WR wind.

      

    

  
    
      Fig. 14. 
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        Time evolution of luminosity for selected oxygen and nitrogen emission lines for the 1D wind-wind simulation in Sect. 4, calculated as described in Sect. 4.2. The forward shock leaves the domain at around 45 kyr, and the associated sharp drop in some line luminosities is therefore artificial.

      

    

  
    
      Fig. 16. 
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        Ionisation profile of O2+ to O7+ ions from a two-dimensional simulation of the interaction between the WR wind and the remnant RSG wind, shown 23.36 kyr after the onset of the WR wind. The panels illustrate the ionisation fraction, YO, i on a linear scale, with white representing a oxygen completely in this ionisation state (YO, i = 1) and black denoting the zero abundance (YO, i = 0). The colour scale is shown at the far right of the plot.

      

    

  
    
      Table B.1. 

      Energy Binning for Varying Bin Counts

      
        


	Nb
	Bin Boundaries (eV)





	4
	7.9, 13.6, 24.4, 54.4, 77.0



	8
	7.9, 13.6, 16.2, 24.4, 35.1, 47.9, 54.4, 63.4, 77.0



	15
	7.9, 11.3, 13.6, 14.5, 16.2, 21.6, 24.4, 29.6, 30.7, 35.1,



	
	41.0, 45.1, 47.9, 54.5, 63.4, 77.0



	28
	7.9, 11.3, 13.6, 14.5, 16.2, 19.0, 21.6, 24.4, 27.0, 29.6,



	
	30.7, 33.0, 35.1, 38.0, 41.0, 43.0, 45.1, 47.9, 52.0, 54.5,



	
	57.0, 60.0, 63.4, 66.0, 69.0, 72.0, 74.0, 77.0



	64
	7.9, 11.3, 13.6, 14.5, 16.0, 17.0, 18.0, …, 75.0, 76.0, 77.0





      

      
Notes. Energy bins for the radiation field used in photoionisation calculations to assess convergence with energy resolution. For Nb energy bins, the Nb + 1 boundaries correspond to the bin boundaries. The bins are chosen to align with ionisation thresholds of the most abundant ions wherever possible. Not all significant digits are shown; for example, the bin threshold at 13.6 eV matches exactly with the ionisation energy of H used in the photoionisation cross-section.
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