
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Correlation between cluster mass, M500, and cluster temperature, T500. Symbols as in Fig. 2, where the observational data are taken from Lovisari et al. (2015). Dashed lines are the best-fitting lines for both simulated and observed data.



    

  
    
      Fig. 5. 
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Evolutionary tracks of three different systems on the MBH–M500 plane. Triangles over each line indicate the position of the systems on the plane at z = 3, z = 2, z = 1 and z = 0. Black circles represent our numerical sample at z = 0; the filled ones are systems for which M500 is increased by more than 40% in the last Gyr.



    

  
    
      Fig. 7. 
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Correlation between MBH and M500 at different redshifts. At every redshift we show the best-fitting relation in the mass range of the respective samples. Namely, we show in green, orange, red, magenta, and blue the mass sample related to z = 2, 1.5, 1, 0.5 and z = 0, respectively.



    

  
    
      Fig. 10. 
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Same as Fig. 9 but considering only clusters with M500 >  1015 M⊙ at z = 0.



    

  
    
      Fig. 11. 
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Correlation between SMBH mass and M500 at z = 1.0 (left panel) and z = 0 (right panel). We plotted in blue the mass gained by mergers and in red the mass gained by gas accretion. Dashed lines represent best fitting lines to the data.



    

  
    
      Fig. 12. 
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Evolution of M⋆,in, defined as the stellar mass inside a spherical region of radius 30 kpc, SMBH mass, and M⋆,out, defined as the total mass of the stars enclosed in a spherical shell with radii 30 kpc and 100 kpc. All the quantities are normalized to their respective values at z = 0. Solid lines represent median values and shadowed regions represent 16 and 84 percentiles. The three different blue lines represent three definition of M⋆,out. In particular the thin blue solid line is the stellar mass in a spherical shell with radii 100 kpc and 200 kpc while the dashed blue line is the stellar mass in a spherical shell with radii 50 kpc and 350 kpc.



    

  
    
      Fig. 13. 
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Covariance matrix. Each axis represents the logarithmic difference between the actual value of a quantity X and the expected value from the linear relation (X-M500) at its fixed mass, as defined by Eq. (5). Panels above the diagonal refer to z = 1 while panels below the diagonal refer to z = 0. The diagonal panels show the distribution of δ(X) at z = 0. Red points define clusters which have experienced a mass growth of at least 40% during the last Gyr.



    

  
    
      Fig. A.1. 
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Correlation between SMBH mass and stellar mass for the two different values of the radiative efficiency ϵf. Blue and red solid lines represent best fit to the data.



    

  
    
      Fig. A.2. 
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Correlation between SMBH mass and cluster mass. Black points represents simulated data of Fig. 4. Red and blue points represent results of the two simulations of the same region at higher resolution. Dashed lines connect the same systems in the two simulations.



    

  
    
      Fig. A.3. 
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Evolution of the mass of the same SMBH in the two simulations at high resolution. The solid lines represent the growth of the mass of the SMBHs due to gas accretion. Dashed lines represent the mass gained via BH-BH mergers.
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