
    
      Fig. 3. 
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        Median surface brightness profiles and 16–84th percentile of the X-ray emission (rest-frame 0.5 − 2.0 keV) of the IGrM in groups in the halo mass bin M500 = 1013 − 1013.5 M⊙. The sample is divided into bins of the rescaled accretion rate of the central BH in the host halo (left panel) and hot gas fraction (right panel). We plot a dotted line corresponding to 0.15R500 to separate the central from the external contribution given in Fig. 2.

      

    

  
    
      Fig. 5. 
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        Evolution of several halo properties for a sample of bright and faint halos in the halo mass range M500 = 1013 − 1013.5 M⊙ at z = 0. Left panel: median baryonic fraction (solid lines) across different redshifts. We also report the hot gas contribution (dashed) and total gas (dashed-dotted). The fractions are calculated within R500 of the group at the corresponding redshift. Right panel: median halo mass as a function of the simulation redshift. The dashed-dotted lines represent the contribution only from the DM. We also report the pseudo-evolution of a static NFW profile in the range of concentration of our simulated halos 3 < c500 < 10. The legend is common in all panels: the halo samples are selected from the original Magneticum cosmological box (i.e. Box2/hr). The shaded regions mark the 16–84th percentile region.

      

    

  
    
      Fig. 7. 
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        Cumulative density distribution of the normalised density contrast for bright (orange) and faint (blue) halos at three redshifts. The solid lines are the median of the bootstrapped sample (shaded lines) for halos within 1013 − 1013.5 M⊙ selected at z = 0. From left to right, the normalised density contrast is calculated for different radii, namely 1, 2, and 5 cMpc/h. In the top-left corner of each panel, we also report its correspondence to the median R500 in the sample. We overplot a vertical and horizontal line to guide the eye.

      

    

  
    
      Fig. 10. 
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        Schematic representation of the assembly history of the bright (top) and faint (bottom) galaxy groups in the simulation. The colour scheme (shown as a green-purple gradient) represents the hot gas fraction in the halo within the virial radius, while the sizes of the circles are proportional to the halo mass. At their core, groups host SMBHs (black circles) triggered by AGN episodes at different intensities (as depicted by the coloured arrows), depending on the surrounding gas content. The BH sizes are exaggerated to highlight the difference in the MBH/Mhalo ratio between the bright and faint samples. The colour and size of the arrow hint at the strength of the AGN activity: redder and larger arrows correspond to a stronger effect. The bright sample is characterised by a fast mass accretion at the late stages of their evolution, given that they are located in dense environments, while the faint one comprises halos evolving relatively isolated in under-dense regions. The dotted lines illustrate the typical self-similar evolution expected for a DM halo with an NFW profile, fitting the evolution of the faint sample.

      

    

  
    
      Fig. A.1. 
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        The same plot as in Fig. 9, using the X-ray luminosity (0.5 − 2.0 keV) as opposed to the hot gas fraction.
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