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        Top panel: local flow rate of the dust mass in M⊕ yr−1 as a function of radius for a disk with a Jupiter mass planet at 31 au. For the low α-values 1 × 10−4 (red line), 5 × 10−4 (blue) and 1 × 10−3 (green), we observe that the bump outside the planet location is large enough to hold the dust from drifting toward the star, while for larger α-values 5 × 10−3 (yellow), 10−2 (purple), there is only a weak accumulation outside the planetary gap. Bottom panel: cumulative dust mass contained within a radius r, as function of radius. For α-values 1 × 10−4, 5 × 10−4, 1 × 10−3, roughly all the mass of the disk is inside the bump that is created from the planet. For larger α-values 5 × 10−3, 1 × 10−2, the bump is minimal and not able to hold the dust from drifting.

      

    

  
    
      Fig. 5 
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        Histograms of the matching fraction for disk mass, characteristic radius, stellar mass, and fragmentation velocity. The matching fraction shows the percentage of the simulations that remained on the SLR for the chosen time span (300 kyr − 3 Myr). Top left: dependence on the α-value. There is a preference to low α-values (10−4 ≤ α ≤ 10−3). Top right: dependence on the disk mass. There is a preference to high disk masses [image: equation]. Middle left: dependence on the characteristic radius. Smooth disks do not depend on the rc. Middle right: dependence on the stellar mass. There is a slight preference to higher values. Bottom left: dependence on the fragmentation velocity. There is a slight preference to higher values.

      

    

  
    
      Fig. 7 
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        Heat maps of simulations with the Birnstiel et al. (2018) opacities. From left to right, the three different columns represent the smooth case, a planet at 1 /3rc, and a planet at 2/3rc. From top to bottom, the rows represent three different snapshots at 300 kyr, 1 Myr, and 3 Myr. The white solid line is the SLR from Andrews et al. (2018b) and the red solid line our fit for the cases where a planet is included. The color bar shows the number of simulations in a single cell. The blue dash-dotted line shows the minimum limit (reff ~ 10 au) where observational results are available.
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        Lmm−M* relation at 1 Myr for three different cases for the matching simulations. Smooth case (yellow lines), a planet with planet/star mass ratio q = 10−3 at 1/3rc (green lines) and a planet with the same ratio at 2/3rc (red lines). The points define the median value of the luminosity at 1 Myr and the error bars are the 75% percentile from the upper and lower value. The blue line is the [image: equation] correlation from Andrews et al. (2018b).

      

    

  
    
      Fig. 11 
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        Evolution of the global disk dust-to-gas ratio of all matching simulations with the Ricci et al. (2010) R10-0 opacity model, for three different cases and three different snapshots, from 300 kyr-3 Myr. From left to right, the smooth case, a planet with planet/star mass ratio at 1/3rc, and a planet with the same ratio at 2/3rc. Different limits are used on the x-axis to highlight the evolution of the dust-to-gas ratio. The initial dust-to-gas ratio is 0.01. For the smooth case the dust-to-gas ratio decreases by three orders of magnitude up to 3 Myr. When a planet is included the disk dust mass is retained and leads to a much higher dust-to-gas ratio. In the case where the planet is the inner part of the disk (middle column), there are cases at 3 Myr where the ratio is higher than 0.01. The gas mass moves faster than the dust mass in this case.
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        Corner plot of the smooth case. From left to right: Fragmentation velocity υfrag[cm/s], turbulence α-value, disk mass Md[M*], characteristic radius rc[au]. From top to bottom: α, Md[M*], rc[au], M*[M⊙]. In the upper left plot the white dots show the track where the distinction between the fragmentation- and the drift-limited regime is. In the middle plot (rc − α) the white dots show the α-value where the pressure bump cannot hold the dust efficiently anymore. In the panel rc - Md, the mean value of the characteristic radius for each disk mass is shown as a white dot.

      

    

  
    
      Fig. B.2 
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        Corner plot with a planet with of a planet/star mass ratio 10−3 at a location of the 1/3rc. From left to right: Fragmentation velocity υfrag[cm/s], turbulence a-value, disk mass Md[M*], characteristic radius rc[au]. From top to bottom: α, Md[M*], rc[au], M*[M⊙]. In the upper left plot the white dots show the track where the distinction between the fragmentation and the drift limited regime is. In the middle plot (rc − α) the white dots show the α-value where the pressure bump cannot hold the dust efficiently anymore. In the panel rc- Md, shown as white dots, is the mean value of the characteristic radius for every disk mass.

      

    

  
    
      Fig. B.3 
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        Corner plot where we have a Jupiter-mass planet at a location of 2/3rc. From left to right: Fragmentation velocity υfrag[cm/s], turbulence α-value, disk mass Md[M*], characteristic radius rc[au]. From top to bottom: α, Md[M*], rc[au], M*[M⊙]. In the upper left plot the white dots show the track where the distinction between the fragmentation- and the drift-limited regime is. In the middle plot (rc − α) the white dots show the α-value where the pressure bump cannot hold the dust efficiently anymore. In the panel rc - Md, shown as white dots, is the mean value of the characteristic radius for every disk mass.

      

    

  
    
      Fig. C.1 
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        Comparison between a hydrodynamical and our dust evolution simulation for different α-values and for a planet/star mass ratio q = 3 × 10−4 at 30 au. In the left column are the different gap profiles for different α-values and in the right column the corresponding evolution tracks. Even though the profile from Kanagawa et al. (2016) does not overlapping with that obtained from the hydrodynamical simulation, the tracks in the right column produce similar results.

      

    

  
    
      Fig. C.2 
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        Comparison between a hydrodynamical and our dust evolution simulation for different α-values and for a planet/star mass ratio q = 10−3 at 30 au. In the left column are the different gap profiles for different α-values and in the right column the corresponding evolution tracks. Even though the profile from Kanagawa et al. (2016) does not overlapping with that obtained from the hydrodynamical simulation, the tracks in the right column produce similar results.

      

    

  
    
      Fig. D.3 
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        Heat maps of representative simulations with the R10-0 opacity at 3.1 mm for a direct comparison with Tazzari et al. (2021). From left to right, the three columns represent the smooth case, a planet at 1/3rc, and a planet at 2/3rc. From top to bottom, the rows represent three different snapshots at 300 kyr, 1 Myr, and 3 Myr. The white solid line is the SLR from Tazzari et al. (2021). The color bar shows the number of simulations in a single cell. The blue dash-dotted line shows the minimum limit (reff ~ 10 au) where observational results are available.
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