
    
      Fig. 3. 
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        Distribution of net counts (i.e. total counts minus background counts) for all the sources included in our spectral analysis. For the XMM-Newton spectra the counts correspond to the 0.3–10 keV interval, while for the Chandra spectra the counts correspond to 0.3–8 keV. The last bin contains all sources with more than 200 counts.

      

    

  
    
      Fig. 5. 
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        Hydrogen column density vs X-ray absorption-corrected, rest-frame luminosity (left) and redshift (right) for the X-ray sources detected in the various fields, as indicated in the legend.

      

    

  
    
      Fig. 7. 
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        One-dimensional (diagonal panels) and 2D marginal posterior distributions for the PDE (purple) and LDDE (green) model parameters. The shaded areas in the 2D posterior distributions correspond to 1σ and 2σ confidence levels (2D values, i.e. 39% and 86%, respectively). The shaded areas for the 1D posteriors correspond to 1σ confidence levels.

      

    

  
    
      Fig. 10. 
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        Best-fitting PDE model in several redshift bins computed by integrating the XLF over redshift and column density. The purple shaded regions represent the 68% and 95% confidence intervals of the model, while the purple data points indicate the binned luminosity function. Our results are compared with the parametric forms of the XLF derived by previous X-ray studies (Ueda et al. 2014; Vito et al. 2014; Georgakakis et al. 2015; Peca et al. 2023) in the column density interval of log NH = 20 − 24 (upper panels). Also shown is our XLF integrating over log NH = 20 − 26 (lower panels) to the results of Buchner et al. (2015), Vito et al. (2018), Wolf et al. (2021), Barlow-Hall et al. (2023). The XLF of Buchner et al. (2015) in the first two panels are derived in the redshift range 3.2 ≤ z ≤ 4.0 and 4.0 ≤ z ≤ 7.0, respectively. Our PDE model at the last panel is extrapolated at z = 6.05. The brown dash-dotted lines show the predicted XLF derived by Ananna et al. (2019).

      

    

  
    
      Fig. 11. 
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        Redshift evolution of the AGN space density in three luminosity for log NH = 20 − 24 (upper panels) and log NH = 20 − 26 (lower panels). The shaded regions represent the 68% and 99.7% confidence intervals of the best-fitting PDE model, while the points represent the binned luminosity function. For comparison, the results of Marchesi et al. (2016b), Vito et al. (2018), and Peca et al. (2023) are overplotted. The dotted red lines indicate the LDDE model predictions with an exponential decline (with a power-law decay) by Gilli et al. (2007). The brown dash-dotted lines show the predicted XLF derived by Ananna et al. (2019).

      

    

  
    
      Fig. 12. 
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        Redshift evolution of the AGN space density in three luminosity bins, as indicated at the top of the panels. The shaded regions represent the 68% and 99.7% confidence intervals of the best-fitting LDDE model. The lines represent the space densities derived from different cosmological simulations (Habouzit et al. 2022). The upper and lower panels correspond to systems with stellar mass higher than M* > 109 M⊙ and M* > 1010 M⊙, respectively.

      

    

  
    
      Fig. 13. 
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        Obscured fraction with log NH ≥ 23 vs. X-ray luminosity. Our results are shown with shaded regions that represent the 68% and 95% confidence intervals of the best-fitting absorption function. For reference, the results of Vito et al. (2018) are shown.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Obscured fraction with log NH ≥ 23 vs. redshift. Our results are shown as the purple shaded regions that represent the 68% and 95% confidence intervals of the best-fitting absorption function. Also shown are the extrapolation (grey shaded regions) of the absorption function below and above the redshift range of our analysis. For reference, shown are the results of Liu et al. (2017), Vito et al. (2018), Vijarnwannaluk et al. (2022), and Signorini et al. (2023), which span a wide range of redshifts. The luminosity ranges used in these studies are given in brackets (see legend in inset). The lines are the predictions of the obscuration fraction originated on both ISM and torus components (Gilli et al. 2022) for different values of the obscuration evolutionary factor, δ.

      

    

  
    
      Fig. 15. 
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        Redshift evolution of the black hole accretion rate density. The shaded regions represent the 68% and 99% confidence intervals of the BHAD using the best-fitting PDE model. For comparison, shown are (from left to right) our results with previous X-ray studies (Georgakakis et al. 2015; Ueda et al. 2014; Vito et al. 2018; Wolf et al. 2021; Peca et al. 2023), with simulations (Volonteri et al. 2016; Ni et al. 2022; Sijacki et al. 2015), and with the star formation rate density scaled down by a factor of 3000 (Madau & Dickinson 2014; Harikane et al. 2022). The black regions in the first two panels indicate the 99% confidence interval of the BHAD adopting the bolometric correction by Lusso et al. (2012) for direct comparison to the results of Vito et al. (2018). The black points in the middle panel correspond to the JWST results by Yang et al. (2023). The brown dash-dotted line shows the predicted XLF derived by Ananna et al. (2019).

      

    

  
    
      Fig. A.1. 
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        Photometric vs spectroscopic redshifts for the X-ray sources that have available spec-z information. The dotted lines represents the limits of the catastrophic outliers.
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