
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Stellar mass functions of galaxies and AGN in the three redshift bins studied in B16. The green and purple shaded areas correspond to the galaxies and AGN from the MAMBO lightcone, respectively. We also show the best-fit Schechter function to the HGMF of AGN from Bongiorno et al. (2016) with a dotted black line, and the modified Schechter fit used in this work with a dashed black line. The shaded grey area shows the uncertainty in a. Black dots with error bars show the AGN mass function computed using the Vmax method, derived in B16. The lower pannels show the AGN fraction derived as the ratio of the modified Schechter function and the galaxy mass function from MAMBO (dashed blue line), and the same but using the original Schechter function from B16 (dotted black line).
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        Specific accretion rate distribution function (SARDF) computed at different values of ℳ using Eq. (3), in the three redshift bins from B16.

      

    

  
    
      Fig. 7 
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        AGN from our lightcone scattered in the LX–ℳ plane, separated into type 1 (blue) and type 2 (orange) AGN. The points in the central panel show the distribution of all the sources, while the solid contours and the histograms from the upper and right panel correspond to sources selected above FX = 1.9 × 10–15 erg s–1 cm–2. We show also the distribution of sources from the Chandra COSMOS Legacy Spectral Survey (Marchesi et al. 2016b), with the same cut in FX, and separated into type 1 (cyan) and type 2 (pink) AGN. The contour levels represen iso-density lines, corresponding to the 50th, 75th, 90th, and 99th percentiles of the distribution. The dash-dotted and dotted black lines mark the locus where λSBHAR = 0.01 and 1, respectively, which assuming a mean bolometric correction of kbol = 25 and a constant mass ratio of black hole to host galaxy of MBH ≈ 0.002ℳ correspond approximately to 1 and 100% of the Eddington limit, respectively.
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        Fraction of AGN at z < 0.33 from our catalogue (purple triangles), selected with log λsBHAR < 1.5 to compare them with the fraction reported in Birchall et al. (2022) (yellow squares). The error bars of the MAMBO AGN fraction show the Poissonian uncertainty.

      

    

  
    
      Fig. 11 
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        Hard X-ray luminosity function of the total population of AGN of our catalogue in different redshift bins, shown by the pruple line. The shaded region represents the Poissonian uncertainty and the dotted horizontal line marks the limiting density from our lightcone (corresponding to 1 object Mpc−3 dex−1). For comparison, we show several observed XLFs: Ueda et al. (2014), Buchner et al. (2015), Miyaji et al. (2015), Aird et al. (2015) and Vito et al. (2017).

      

    

  
    
      Fig. 12 
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        Cumulative number counts of X-ray flux in the hard band. The violet shaded area corresponds to the AGN in the MAMBO catalogue, and it shows the uncertainty of our values estimated as the Poissonian error. We show as comparison the number counts reported in different works. References: Luo et al. (2017), Gilli et al. (2007), Georgakakis et al. (2008), Marchesi et al. (2016b).
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        BPT diagram for galaxies and AGN from the MAMBO light-cone selected with z ≤ 0.8 and [image: equation]. Galaxies are shown in grey, while AGN are colour-coded from blue to red according to the ratio of the emission line flux of [O III] from the AGN component with respect to thetotal(AGN+hostgalaxy). Objects from theSDSSDR8 areshown in green in the background, and are traditionally classified as SF galaxies if the fall at the left of the Kauffmann et al. (2003), as AGN if they fall at the right of the Kewley et al. (2001) line, or as composite if they fall in between these two lines.

      

    

  
    
      Fig. 14 
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        Mass–excitation (MEx) diagram for galaxies and AGN from the MAMBO lightcone selected with 0.3 ≤ z ≤ 1.0 and [image: equation]. Galaxies are shown in grey, while AGN are colour-coded from blue to red according to the ratio of the emission line flux of [O III] from the AGN component with respect to the total (AGN + host galaxy). The solid black lines show the empirical division found in Juneau et al. (2011) to separate AGN (above the line) from SF galaxies (below the line) and composite galaxies (between the two lines).

      

    

  
    
      Fig. 15 
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        UV luminosity function of type 1 AGN from our catalogue (purple points) compared with different literature LFs in different red-shift bins. The purple shaded area shows the uncertainty of our values, estimated as the Poissonian error. In the case of MAMBO, the UV magnitude is computed in the GALEX FUV filter, while for the other cases, it refers to M1500. The solid orange and dashed green lines show the parametric LF from Manti et al. (2017), parameterised as a DPL and a Schechter function, respectively. The dash-dotted red and black lines show the DPL parametric LFs from Kulkarni et al. (2019) and Finkelstein & Bagley (2022), respectively. The vertical dotted line shows the break magnitude at which the galaxy contribution should start dominating the UVLF (Parsa et al. 2016), while the horizontal dashed line marks the limiting density from our lightcone (corresponding to 1 object/Mpc3/mag) for each redshift bin.

      

    

  
    
      Fig. 16 
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        Colour-colour diagram to separate galaxies from type 1 AGN as in Euclid Collaboration (2024a). Filled contours show the distribution of type 1 AGN from the lightcone here presented, separated into those dominated by the AGN component (fAGN > 0.5, orange contours) or the galaxy component (fAGN < 0.5, blue contours). The distribution of spectroscopically confirmed type 1 AGN from the Chandra-COSMOS catalogue Marchesi et al. (2016a) is shown with non-filled red contours. In all cases, the samples have been cut at z < 3. The contour levels represent iso-density lines, corresponding to the 50th, 75th, 90th, and 99th percentiles of the distribution. The grey line shows the best selection criteria found in Euclid Collaboration (2024a) to separate type 1 AGN from galaxies and type 2 AGN.

      

    

  
    
      Fig. A.2 
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        Hard X-ray luminosity function, using the p (log λsBHAR | ℳ, z) distributions from A18 to infer the AGN fraction and LX distribution at all ℳ and z. The dashed brown line corresponds to all the X-ray emitters, while the dashed green line corresponds to the objects selected with λsBHAR > 0.01. For comparison, the solid purple line shows the XLF from our lightcone using the methodology adopted in this paper, as in Fig. 11. See the caption of Fig. 11 for further details and references to the observed XLFs.
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