
    
      Fig. 3. 
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        Measured continuum flux densities at 3 mm (at ν ≈ νCO(7−6)) and 1 mm (at ν ≈ ν[CII]). The expected flux density ratios for modified black body templates with different temperatures Td and opacity at the [C II] frequency, corrected for the CMB for a source at redshift z = 6, are shown for comparison. Our measurements, color-coded by the IR luminosity of the quasars, are generally consistent with Td = 47 K and τ1900 GHz = 0.2, or Td = 60 K and τ1900 GHz = 1. The former template is adopted in our analysis when computing IR luminosities and dust masses.

      

    

  
    
      Fig. 5. 
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        Comparison between the mass estimates inferred from CO (MH2, CO), [C I] (MH2, [CI]), [C II] (MH2, [CII]) and dust continuum (MH2, dust), as described in the text. The one–to–one relation is shown as a dashed line. The different estimators lead to generally consistent results overall, with MH2 = 1010−11 M⊙, although different estimators lead to a different spread of values within our sample. The [C II]–based estimates are systematically higher than the ones based on other tracers. The arrows highlight how the data points would move if some parameters would change from their fiducial values to others commonly used in the literature.

      

    

  
    
      Fig. 7. 
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        Observed [C II]/[C I] luminosity line ratio, as a function of the CO(7–6)/IR luminosity ratio (left panel), for the quasars in our study (filled circles; see references in the main text), as well as other high redshift (z > 1) galaxies and quasar hosts (filled squares) and local galaxies (empty stars, based on Rosenberg et al. 2015). All the quasars in our study show [C II]/[C I] ratios ≳20, which are not compatible with XDRs. Our sample also displays a range of CO(7–6)/IR ratios comparable with other high–z sources, but a factor ∼2−3× higher than the bulk of the local galaxies. Right: predictions of the [C II]/[C I] ratio as a function of the CO(7–6)/IR luminosity ratio for various gas densities log nH[cm−3] = (3, 4, 5) for a PDR with incident radiation field log G0 = (2, 3, 4) and an XDR with log FX = ( − 1, 0, +1). Our sources (shown in filled circled, with the same color scheme as in the left-hand panel) are best described by a PDR–like environment with NH ∼ 1023 cm−2, nH ≳ 104 cm−3, and G0 ∼ 103.
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