

    


    
      Fig. 14. 
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        [OIII]/[CII] surface brightness ratio map obtained from the RT run. The right panels show the [CII], [OIII], and [OIII]/[CII] plots in a zoomed-in portion of the main disc, to highlight the spatial offset between [OIII] and [CII]. The units of Σline are [L⊙ kpc−2].

      

    

  
    
      Fig. 16. 
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        [OIII]88 μm line luminosity as a function of SFR. Our modelling results based on the PONOS simulation are compared with observations in the left panel, and with other theoretical works in the right panel. Symbols and colour-coding are the same as in Fig. 15. As was also seen in Fig. 7, the [OIII] luminosities of the MPMs does not change much for different sub-grid density profiles for the dense gas, and thus we show the MPM emission in one data point. The MPMs are represented in indigo. The observational data in the left panel are taken from: Popping (2023; upper limit of a z = 13 galaxy), Witstok et al. (2022; z = 6 − 7), Hashimoto et al. (2019; z ∼ 7), Hashimoto et al. (2018; z = 9), Inoue et al. (2016; z ∼ 7), Algera et al. (2024; z = 7.3), Fujimoto et al. (2022; z = 8.4), Ren et al. (2023; z = 7.2), and Harikane et al. (2020; z ∼ 6). The relation reported in the left panel are the one derived by De Looze et al. (2014) and by Harikane et al. (2020). On the right panel, we compare our results to the simulation results by Pallottini et al. (2019, 2022), Katz et al. (2022), and Lupi et al. (2020), the relation by Arata et al. (2020) in dot-dashed, and the relation reported is the one fitted by Olsen et al. (2017) for their z = 6 simulated galaxies.

      

    

  
    
      Fig. 11. 
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        Line emission maps obtained with the fiducial RT model. The circles in each plot mark Rvir. The top-left panel shows [CII], which is clearly extended and clumpy in appearance, with most of its emission originating from the main disc and merger components, and bridges of gas in between. The top-right panel shows the [OIII] map, which is fainter than in the other models tested in this study (see e.g. Fig. A.1 showing the same maps obtained for the MPM 2-component Gaussian model). [OIII] is extended, although less than [CII], and traces warm-ionised gas rather than the cold neutral gas traced by [CII]. The central maps show the [CI]609 μm and [CI]370 μm transitions, which are also extended, although fainter than [CII] (note the different surface luminosity scaling). The bottom panels show the CO(3−2) maps. The lowest plot on the right shows the CO(3−2) emission zoomed in on the main disc. As discussed in the main text, CO is faint in the RT model, and concentrated in the main disc and merger components. There are faint clouds of CO(3−2) emission in the CGM, overlapping with regions with relatively high [CI] emission.

      

    

  
    
      Fig. 10. 
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        Line luminosities plotted as a function of gas number density (left column), gas temperature (middle column) and incident radiation field (right column). The lines are also divided into the contribution from different halo components, where the black solid line shows the total emission from the whole simulation box, the dashed purple line shows the main disc emission, the two mergers are plotted using a magenta dashed line, and the CGM is plotted using a dashed orange line.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Comparison of line luminosities (in solar luminosities) obtained with our six modelling strategies (see summary in Fig. 3), computed for different halo components. Each model is represented by a different colour: SM (grey), MPM+Plummer (purple), MPM+Logotropic (yellow), MPM+Power law (magenta), MPM+2-component Gaussian (orange), and RT (black). Different halo components are indicated using symbols: circle markers for the whole PONOS halo, crosses for the main disc, pentagons for the mergers, and diamonds for the CGM (see Sect. 2.2 or the definition of the components). For the SM, dense gas tracers such as CO are unrealistically low and outside the ranges shown in this plot.

      

    

  