
    
      Fig. 3. 
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        Distribution of coalescence times for unperturbed initial binaries (filled histograms), and for the same initial binaries perturbed by the three-body interaction (unfilled histograms). The upper, central, and lower panels show the cases of YSCs, GCs, and NSCs, respectively.

      

    

  
    
      Fig. 5. 
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        Orbital eccentricity at 10 Hz (e10 Hz) as a function of the coalescence time (tcoal) of BBH mergers in YSCs (left), GCs (centre), and NSCs (right). Different colours indicate mergers through flybys and the two families of exchanges. The yellow stars show second-generation BBH mergers. The empty black dots highlight the BBH progenitors of second-generation mergers. The dashed vertical line divides the plot into two regions: up to 1 Myr we evolve the systems with ARWV, above 1 Myr all the dynamical interactions are concluded, and with Eq. (1) we stop the ARWV integration and evolve the remaining BBHs. The three insets show a zoom for mergers with e10 Hz > 0.1. We note that some of the points at e10 Hz ∼ 1 overlap.

      

    

  
    
      Fig. 7. 
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        BBH mergers that take place after the three-body interactions in YSCs, GCs, and NSCs (from top to bottom). All the mergers that take place during the three-body interaction, i.e. < 106 yr, are assumed to merge inside the cluster. The x axis reports the recoil velocity caused by the energy exchange in the three-body encounter. The y axis shows the coalescence time of the binary from the beginning of the simulation. Different outcomes are shown with different markers and colours. In the YSCs case, the horizontal dashed line reports the typical evaporation time of a YSC. The vertical dashed line in all the plots shows the escape velocity of the cluster. Distributions of the recoil velocities are displayed as marginal histograms. The colour legend is the same as the scatter plot.

      

    

  
    
      Fig. A.1. 
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        Cumulative distribution function of the impact parameter computed assuming bmax from eq. 12, and from eq. A.1 with k = 1,  2,  3,  4,  5.

      

    

  
    
      Fig. A.2. 
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        Same as Fig. 2 but assuming eq. A.1 for the choice of bmax. The plot shows the outcome of the three-body simulations (upper panel) and the formation channel of the BBH mergers (lower panel) for the main NSC set initialised with eq. 12 (dark red, fiducial model) and the smaller NSC sets initialised with eq. A.1 assuming k = 1 (orange), 2 (yellow), 3 (light green), 4 (dark green), and 5 (blue).

      

    

  
    
      Fig. A.3. 
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        Percentage of BBH mergers over all the simulated encounters in NSCs, where bmax was computed with eq. 12 and eq. A.1, assuming k = 1,  2,  3,  4,  5. The bar colours are the same as in Figs. A.1 and A.2. The dashed grey line is the linear fit to the percentage of mergers as a function of the k parameter.

      

    

  
    
      Fig. A.4. 
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        Histograms of the normalised variation in the binary total energy with respect to the final binary total energy as a function of bmax. The colours are the same as in Figs. A.1, A.2, and A.3.
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