
    
      Fig. 3. 
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        Cumulative number of counts in the soft (left) and hard (2–10 keV; right) energy band, derived within a distance of 6 arcmin from the aim point in the Chandra data of MQN01. The red shaded area shows the uncertainties within 1σ due to photometric errors. The black line shows the number of counts predicted for the field from the AGN+Galaxy models developed in Gilli et al. (2007).

      

    

  
    
      Fig. 5. 
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        Velocity distribution of the galaxies+AGN (white) and AGN (red) members of the MQN01 (top panel), Spiderweb (middle panel), and SSA22 (bottom panel) protoclusters, in a velocity range ±4000 km s−1 and within areas of approximately 16, 75, and 2400 cMpc2, respectively, as reported in the top left legend of each panel.

      

    

  
    
      Fig. 7. 
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        Cumulative HXLF of AGN in a volume (V16) defined to contain the bulk of the galaxy population in MQN01, with Amax ∼ 16 cMpc2 and Δvmax = ± 1000 km s−1. The red and green lines represent the HXLF estimated for the MQN01 and Spiderweb protoclusters, respectively, centred on the brightest QSOs, CTS G18.01 (ID1) and PSK1138, which are excluded from the analysis. The blue line depicts the HXLF of AGN in the SSA22 protocluster, centred at the location that maximizes the AGN overdensity within V16. The transparent bands indicate the range of values due to Poisson uncertainties. The dashed lines indicate the HXLF of AGN in the field, estimated as in Gilli et al. (2007), with the colours corresponding to the same redshifts as the solid lines for the protoclusters.

      

    

  
    
      Fig. 10. 
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        Probability density function (PDF) of the λsBHAR parameter for the three SMBH populations hosted in the MQN01 (red), SSA22 (blue) and Spiderweb (green) protoclusters. The solid lines represent the λsBHAR PDFs obtained using an iterative procedure that incorporates additional artificial sources, created by randomly varying LX and M* within their 1σ uncertainties. The dashed lines show the λsBHAR PDFs without applying this iterative procedure, with the number of AGN indicated in brackets in the legend.

      

    

  
    
      Fig. 11. 
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        λsBHAR as a function of the distance from the central QSOs, CTS G18.01 in MQN01 (red) and PSK1138 in the Spiderweb (green) protocluster. The black dots mark the median values of λsBHAR for the AGN in both protoclusters across different bins of distance from the two central QSOs. The uncertainties correspond to the 16th and 84th percentile values within each radial bin.

      

    

  
    
      Fig. A.1. 
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        Chandra X-ray images (in counts) focusing on the six X-ray sources associated with spectroscopically selected protocluster members. The images are binned in energy bands: soft (0.5-2.0 keV) in the top panels; hard (2.0-7.0 keV) in the central panels; and broad (0.5-7.0 keV) in the bottom panels. The red and orange circles denote the protocluster members identified through spectroscopic selection with MUSE and ALMA, respectively. The first column depicts the region of the three closely located X-ray detections within a FoV of 115 × 115 kpc2, while the subsequent columns present FoVs of approximately 92 × 92 kpc2, centred on the other detections.

      

    

  
    
      Fig. A.2. 
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        Spectra and best-fit models of the six X-ray AGN embedded into the MQN01 protocluster. Spectra are rebinned to ensure a minimum of 20 counts per energy bin (top panels) and 3 counts per energy bin (middle and bottom panels; see Sect. 4 for further details).
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