
    
      Fig. 3. 
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        Distribution of the accretion rate normalised by the Eddington limit for OBELISK-RECOIL and OBELISK-NORECOIL, averaged over the 5 Myr after the merger for the remnants. The first bin shows the number of MBHs below the lower limit of the plot.

      

    

  
    
      Fig. 5. 
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        Recoil velocity (top panel) and ratio of the recoil velocity to the escape velocity of the host halo (bottom panel) as a function of the galaxy stellar mass, for OBELISK-RECOIL (red) and OBELISK (green). The recoil kick magnitudes of OBELISK are calculated in post-processing. The mean in several galaxy mass bins with the standard deviation is shown in the lines and shaded regions.

      

    

  
    
      Fig. 7. 
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        Recoil velocity as a function of the escape velocity of the host for the mergers in OBELISK-RECOIL. MBHs that return to R50 are shown in yellow points, wandering MBHs are shown in orange triangles, MBHs that are on their way to escaping are shown in red squares, and MBHs that escape their haloes are shown in purple crosses (see Table 1 for a summary of the definitions). The dotted line is the locus where vrecoil = vesc. Two outliers caused by spurious measurements have been removed.

      

    

  
    
      Fig. 10. 
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        Similar to Fig. 9 but for a recoiling wandering MBH.

      

    

  
    
      Fig. 11. 
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        Similar to Fig. 9 but for an MBH as it escapes the host galaxy.

      

    

  
    
      Fig. 12. 
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        Trajectory of a wandering MBHs that interacts with the halo substructure, plotted against the projected stellar density.

      

    

  
    
      Fig. 13. 
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        Distance from the galactic centre as a function of the host stellar mass at the last output (z = 4.41) for MBHs that have previously experienced a recoil kick, which includes wandering (orange triangles), escaping (red squares), and escaped (purple crosses) MBHs. We also show the distribution of MBHs that have not experienced a merger that are main (dark blue empty circles), satellite (blue empty circles), or halo (light blue empty circles) MBHs. See the text for details of the sample selection. The distance corresponding to 4Δx is denoted with a dashed line.

      

    

  
    
      Fig. 14. 
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        Orbit circularity as a function of the distance from the galactic centre for MBHs associated with galaxies with stellar mass larger than 109 M⊙. The MBH decomposition is similar to that of Fig. 13. MBHs that are unbound in a simplified sphericalised potential are not shown. We also exclude recoiling MBHs that have escaped a halo. Only MBHs at distances larger than 2Δx are shown.

      

    

  
    
      Fig. 15. 
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        Eddington ratio as a function of the distance from the galactic centre for MBHs that have previously experienced a recoil kick and associated with in galaxies with stellar mass larger than 109 M⊙. The MBH decomposition is similar to that of Fig. 13. We exclude all main MBHs and recoiling MBHs that return to the centre of their galaxy.

      

    

  
    
      Fig. A.1. 
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        Similar to Fig. 4. The correlation between the main MBH mass and the host galaxy stellar mass for the vrel = 0 versions of OBELISK-RECOIL (red) and OBELISK-NORECOIL (blue) (top panel) and the fiducial versions (bottom panel) at z = 6.01.
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