
    
      Fig. 3. 
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        BH wake evolution in Run0. The gas density is projected over a width of 5 pc at times t = 30 (top left), 85 (top right), and 120 (bottom left) Myr for the supersonic regime, and 265 Myr (bottom right) for the transonic regime. Images are displayed along the velocity vector of the BH (Ur). The cross marks the BH position, the circle shows the size of the BHL radius, and the length of the black arrow is proportional to the BH velocity. The images are oriented such that the BH velocity vector, and hence the gas wake as well, is contained in the plane of the image, with the gas wake on the left-hand side of the BH position.

      

    

  
    
      Fig. 5. 
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        Wake density evolution compared to the BH and gas velocity evolution for the Run0 simulation. The gas density is measured in a cylinder of 2 pc radius and 20 pc length just behind the BH, oriented along the BH velocity vector. In the measure of the gas effective velocity the gas within a sphere of radius 5 pc around the BH is excluded. The black dashed lines show the first BH output, 5 Myr after its injection and the last output in the supersonic regime respectively. In the supersonic regime density in the wake grows slowly and steadily, whereas, in the transonic regime, the density keeps increasing, but with large oscillations.

      

    

  
    
      Fig. 7. 
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        Evolution with time of the BH relative velocity (left panel) and the BHL radius (right panel) for 4 different resolutions. The vertical lines show, for each simulation, the point where the BH deceleration reaches 0.09 km s−1 Myr−1 and the BHL radius about 4.5Δx. The dashed and dotted horizontal lines in the right panel represent respectively BHL radius equal to rBHL = 1.5Δx and rBHL = 4.5Δx. In the simulation where the BHL radius is unresolved (Res0.62pc), BH deceleration is very inefficient. In Res0.31pc, where the BHL radius is resolved after 120 Myr, we see at the same time that the BH starts to decelerate faster, with a second increase in deceleration occurring when rBHL = 4.5 at t = 240 Myr. As the resolution increases and the BHL radius is resolved with more elements (Res0.16pc and Res0.08pc) the effect of dynamical friction becomes more pronounced.

      

    

  
    
      Fig. 10. 
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        Wake density as a function of time for turbulent wavenumbers k = 4, k = 8 (Run0), and k = 16. The dotted vertical lines mark the transition from supersonic to subsonic regime in each case. The density in the wake grows faster and to higher values at high wavenumbers, where the gas is closer to homogeneity. At low wavenumbers the larger eddies in the turbulence and the higher rms turbulence erase the wake more easily.

      

    

  
    
      Fig. 11. 
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        Magnitude of the dimensionless drag force f(ℳ) as defined in Eq. (6) is shown as a function of Mach number ℳ. Top left: resolution study for k = 8. Top right to bottom left (clockwise): simulations with k = 8, k = 16, and k = 4 respectively, all with resolution 0.16 pc and different turbulent seeds shown as different colours. The curves represent Eq. (6) for different values of ln(rmax/rmin): the dotted curves envelope the lower points with a minimum ln(rmax/rmin), the dashed curves envelope the upper points with a maximum ln(rmax/rmin), and the dash-dotted lines are a fit for ℳ > 4. The corresponding values of ln(rmax/rmin) are given on the plots. The main impact of ℳ on f(ℳ) is not a variation in the magnitude of f(ℳ) but an increase in its scatter for decreasing ℳ. At high wavenumber, when we are closer to the homogeneous case, the magnitude of f(ℳ) varies more with ℳ, while in the least homogeneous case (k = 4) scatter dominates at all ℳ.

      

    

  
    
      Fig. 12. 
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        rmax, calculated from Eq. (5), as a function of Mach number ℳ. Top left: resolution study for k = 8. Top right to bottom left (clockwise): simulations with k = 8, k = 16, and k = 4 respectively, all with resolution 0.16 pc and different turbulent seeds shown as different colours. The two horizontal dotted lines indicates the size of the box (40 pc) and the fiducial resolution (0.16 pc). The values obtained for high ℳ are unreasonably high, meaning that the force experienced by a BH in a turbulent medium is not well approximated by the analytic formalism developed for a homogeneous medium.

      

    

  
    
      Fig. A.1. 
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        Evolution with time of the BH relative velocity for different turbulence seed with a turbulence wavenumber k = 4.

      

    

  
    
      Fig. A.2. 
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        Evolution with time of the BH relative velocity for different turbulence seed with a turbulence wavenumber k = 16.

      

    

  
    
      Fig. B.1. 
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        Dimensionless drag force f on the black hole for a suite of non-turbulent equivalents of Run0 with different initial Mach numbers, and the points of our k = 16 simulation for comparison. Black lines represent the analytic force according to Ostriker (1999) for the same values of Coulomb logarithm than in the Fig. 11 for the k = 16 case: 0.1, 3.6, 8.

      

    

  
    
      Fig. B.2. 
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        rmax (calculated using Eq. 5) in the paper for non-turbulent versions of Run0 with different initial Mach numbers. Our turbulent k = 16 simulation is for comparison.
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