
    
      Fig. 3. 
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        Compilation of HCN(4–3) vs. far-IR luminosity (upper) and HCO+(4–3) vs. far-IR luminosity (lower) observations. Individual datapoints show z = 0 galaxy-averaged (grey filled points Greve et al. 2009; Papadopoulos et al. 2014; Zhang et al. 2014) and resolved observations (grey open points Tan et al. 2018), and high-z detections in individual galaxies (Riechers et al. 2011a; Cañameras et al. 2021, black, solid) and Rybak et al. (in prep., black, open points) and spectral stacks (Spilker et al. 2014; Hagimoto et al. 2023). Where appropriate, luminosities are corrected for the lensing magnification. Dashed lines indicate the empirical trends from Zhang et al. (2014). The error bars for the HCO+(4–3) flux in SDP.81 are smaller than the data point (S/N ≈ 4). SDP.81 is ≈1σ above the mean Zhang et al. (2014) HCO+(4–3)-FIR trend.

      

    

  
    
      Fig. 5. 
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        Observed HCN(4–3)/HCO+(4–3) ratios as a function of far-IR luminosity. In grey: resolved measurements in z ∼ 0 galaxies from Tan et al. (2018); black: galaxy-averaged z ∼ 0 measurements from Zhang et al. (2014); blue: high-z galaxies. The HCN/HCO+ ratio in SDP.81 is lower than in most extragalactic sources (for both low- and high-redshift ones).

      

    

  
    
      Fig. 7. 
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        Metallicity estimates and ranges for z ≥ 1 DSFGs from Nagao et al. (2012, N12), De Breuck et al. (2014, dB14), Wardlow et al. (2017, W17), Rigopoulou et al. (2018, R18), De Breuck et al. (2019, dB19), and ULIRGs from Pereira-Santaella et al. (2017, P17). For SDP.81, we show our best-fit solution Z = 0.5 Z⊙ (circle); we also include a tentative uncertainty of ±0.25 Z⊙. The sub-solar metallicity in SDP.81 is consistent with the upper limit of ≤2 Z⊙ from Rigopoulou et al. (2018), and comparable to the lower range of metallicity estimates in other high-z DSFGs.

      

    

  
    
      Fig. A.3. 
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        Overlay of the MUSE 465 - 930 nm continuum (greyscale), ALMA CO(1–0) emission (black contours, integrated over 88.55 - 88.65 GHz), and ALMA Band 3 continuum (red contours). The CO(1–0) contours start at 2σ and increase in steps of 1σ. The peak CO(1–0) S/N is 4.9σ. The CO(1–0) emission in the blue circle is co-spatial with an optically bright MUSE continuum source.
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