
    
      Fig. 7. 
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        Spectra of molecular and atomic species detected in BRI 0952, not corrected for gravitational lensing. The top panel shows the observed spectra. Single Gaussian fits are shown in red and double Gaussian fits are shown in blue. The dashed gray line represents the rms. The bottom panel shows the residuals from the Gaussian fits where the red corresponds to single fits and the blue to fits using two Gaussian profiles and the gray shaded region represents the rms. The H2O and OH+ spectra have been binned by a factor two in velocity.

      

    

  
    
      Fig. 10. 
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        Best-fit MOLPOP-CEP CO model applied to the [C I] and [C II] emission. The different two-component model is given in the x-axis of the plot, the squares show the absolute lowest χ2 model from the CO emission (i.e., the black lines in Fig. 8), the triangle shows the contribution from the scaled PDR or XDR model contributing to the high-J transitions, likewise the circle shows the contribution from the PDR log(G0) = 0.0 component, and the lightly colored circles show models within 1σ of the lowest χ2. Note that the error on the magnification factor is not propagated through to the error on the intensity.

      

    

  
    
      Fig. 11. 
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        Top: Modified black-body SED of BRI 0952 used to obtain the dust temperature. The best-fit model returns a dust temperature of Tdust ∼ 45 K and β ∼ 2.0. Bottom: Corner plot from the MCMC fitting showing the 16th, 50th, and 84th quartiles.

      

    

  
    
      Fig. 13. 
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        H2O-LIR relationship with BRI 0952. The dark gray point in the bottom left of the plot shows the indicative error of 30% on the LIR due to discrepancies in reporting LIR vs. LFIR in the literature. The samples shown are from Riechers et al. (2013), Yang et al. (2013, 2016), Falstad et al. (2015), Liu et al. (2017, and in prep.), Casey et al. (2019), Apostolovski et al. (2019), Pensabene et al. (2022), and Scholtz et al. (2023, and in prep.).

      

    

  
    
      Fig. 14. 
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        CO SLED of BRI 0952, normalized to the CO(5–4) line. Local universe representatives are a sample of ULIRGs from Rosenberg et al. (2015) where 1σ errors are shown by the shaded regions for class I, II, and III (purple diamonds), a sample of normal and starburst galaxies from Liu et al. (2017; pink pentagons). High-redshift sources are J2310+1855 (Li et al. 2020), J1148+5251 (Gallerani et al. 2014), and APM 08279+5255 (Weiß et al. 2007; Bradford et al. 2011). J1148+5251 has been normalized to the CO(6–5) transition. APM 08279+5255 has been normalized to an inferred value for the CO(5–4) transition by averaging the adjacent CO transitions (namely the CO(4–3) and CO(6–5) transitions). We show BRI 0952 including a lower limit on the CO(16–15) from the partial line wing detected in the band 7 data.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Spectra of the molecular and atomic species detected in BRI 0952, prior to correction for gravitational lensing. The top panel shows the observed spectra. Single Gaussian fits are shown in red and double Gaussian fits are shown in blue. The dashed gray line represents the rms. The bottom panel shows the residuals from the Gaussian fits where the red corresponds to single fits and the blue to fits using two Gaussian profiles and the gray shaded region represents the rms. We fit the OH spectra with two single Gaussian components where the systemic velocities are fixed (see Section 3.2.3).
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