
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Dust continuum maps of the QSO field with different resolutions. Left panel: dust continuum map of the QSO field centred on the phase-tracking centre of the observation. Levels are −3, −2, 2, 3, and 4σ, σ = 8.8 μJy beam−1. The cross indicates the phase centre. In this map the QSO is located at offset [6, −2] arcsec. Central panel: zoomed view towards the phase centre. The clean beam is plotted in the lower left corner. Right panel: 260 GHz dust continuum uv-tapered map of Serenity-18 (levels −4, −3, −2, 2, 4, and 5σ, σ = 15 μJy beam−1). The imaging has been performed with uvtaper = [0.5 arcsec]. The clean beam is indicated in the lower left corner. The black cross indicates the position of the phase-tracking centre, which coincides with the expected position of the CO-emitter Serenity-18 (D’Odorico et al. 2018). The white cross indicates the continuum emitter detected in the beam (see text).

      

    

  
    
      Table 4. 

      Results of the SED fitting with MBB and dusty torus models.

      
        


	Dust emission





	log(Mdust/M⊙)
	
	8.64 ± 0.07



	Mdust
	(108 M⊙)
	4.4 ± 0.7



	Tdust
	(K)
	71 ± 4



	β
	
	1.86 ± 0.12



	LTIR, MBB
	(1013 L⊙)
	2.48[image: equation]



	LTIR, MBB + Torus
	(1013 L⊙)
	8.44[image: equation]



	GDR (a)
	
	101 ± 20





      

      
Notes. SED fits are performed using two components, MBB and dusty torus (see Sect. 4.1). The table reports the individual contribution of the MBB component and the global contribution of MBB+torus for TIR (8–1000 μm).

(a) Gas-to-dust mass ratio derived from Mdust (this work) and molecular mass M(H2) = (4.4 ± 0.2)×1010 M⊙ derived from CO(2-1) and (6-5) (Li et al. 2020; Feruglio et al. 2018).




    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Natural weighting surface brightness for [CII] (red), CO(6-5) (green), and continuum (blue) of J2310, normalised to the respective rms level, as a function of the radius from the peak position of the source. The lower and upper error bars are the 16th and 84th percentiles, respectively. The shadowed regions connect the uncertainties given by the percentiles. The coloured dashed lines show the synthetic beams for each observation. The dashed black lines mark the 0 level of surface brightness. The inset shows a zoomed view at large radii. The CO(6-5) data are taken from Feruglio et al. (2018) and have a clean beam of 0.6 × 0.4 arcsec2.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Gas Toomre parameter Qgas as a function of the radius from the centre position of the [CII] emission, computed for the annuli used in the 3DBarolo [CII] modelling (see Sect. 4.2 and Fig. 6). The grey shaded area marks the region of the central beam (rbeam ∼ 0.08 arcsec), and grey points are computed using the vrot and σv of the 3DBarolo model including the central beam.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        BH mass as a function of the dynamical mass for J2310+1855 (red star), compared with WISSH QSOs at z ∼ 2 − 4 (blue diamonds, from Bischetti et al. 2021), and luminous z ∼ 4 − 7 QSOs (green dots and violet squares, from Venemans et al. 2016, 2017; Willott et al. 2013, 2015, 2017; Kimball et al. 2015; Trakhtenbrot et al. 2017; Feruglio et al. 2018; Mortlock et al. 2011; De Rosa et al. 2014; Kashikawa et al. 2015; Neeleman et al. 2021). Jiang et al. (2011) used bulge masses, while all the other dynamical masses refer to the gas disk component. For J2310, the slope of the red arrow, with its uncertainty (shadowed red region), indicates how much the growth efficiency of the SMBH is slowing down with respect to the growth of the host galaxy.
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