
    
      Fig. 3 
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        Aspect ratio (left) and gas surface density (right) as a function of the orbital distance from the star for different dust fragmentation velocity profiles. The dashed and dash-dotted lines mark the discs with a constant dust fragmentation velocity of 1 and 5 m s−1, respectively, while the solid line indicates the disc that features a transition in the dust fragmentation velocity between those values (Fig. 2). The water abundance is 50%, the dust-to-gas ratio is 1%, and the turbulence parameter is α = 5 × 10−3. We only show the region close to the water-ice line, which is marked by the grey band.

      

    

  
    
      Fig. 5 
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        Aspect ratio (left column) and gas surface density (right column) as a function of the orbital distance for discs with a viscosity of α = 10−3 (upper row) and α = 5 × 10−4 (lower row) using a water abundance of 50%, a dust-to-gas ratio of 1%, and different dust fragmentation velocity profiles.

      

    

  
    
      Fig. 7 
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        Radial pressure gradient as a function of the orbital distance with viscosity values of α = 10−3 (left) and α = 5 × 10−4 (right). The pressure gradients shown here originate from the discs displayed in Fig. 5.

      

    

  
    
      Fig. 10 
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        Torque acting on planets in the disc that features a transition in the dust fragmentation velocity from 1 to 10 m s−1, α = 5 × 10−3, and a dust-to-gas ratio of 1%. The black line is the zero torque line. The coloured lines indicate the zero torque lines of discs with a transition in the dust fragmentation velocity to 5 m s−1 for different dust-to-gas ratios, namely 0.5, 1, and 2%, and α = 5 × 10−3 (Figs. 4b and 6c). All discs feature a water abundance of 50%.

      

    

  
    
      Fig. 11 
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        Same as Fig. 8 but for discs with α = 10−3 (Figs. 5 and 7). We show in pink the gap opening mass, where the planets would transition to type-II migration.

      

    

  
    
      Fig. 12 
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        Same as Fig. 8 but for discs with α = 5 × 10−4 (Figs. 5 and 7). The pink line refers to the gap opening mass.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Radial pressure gradient as a function of orbital distance for different radial resolutions. All discs feature a water abundance of 50%, a dust-to-gas ratio of 1%, and a transition in the dust fragmentation velocity. The resolutions that have been chosen in the present work are displayed in red.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Disc temperature as a function of orbital distance and vertical distance to the midplane for the disc that features α = 5 × 10−3, a water abundance of 50%, a solid-to-gas ratio of 1%, and a transition in the dust fragmentation velocity from 1 to 5 m s−1 (Fig. 3). The ice line is indicated as a grey line. The disc is vertically isothermal in the outer regions (not shown), where stellar irradiation dominates over viscous heating.

      

    

  
    
      Fig. B.2 
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        Dust surface density as a function of orbital distance and grain size for the disc that features α = 5 × 10−3, a water abundance of 50%, a solid-to-gas ratio of 1%, and a transition in the dust fragmentation velocity from 1 to 5 m s−1 (Fig. 3). At the location of the ice line, the maximum grain size rapidly increases by a factor of ~ 40. Since the maximum grain size is proportional to [image: equation](Eq. (5)), the transition in the dust fragmentation velocity from 1 to 5 m s−1 correspondsto a change by a factor of 25. The remaining increase can be related to the gas surface density and temperaturedependence of the maximum grain size. At the ice line there is a pronounced drop in temperature, which is responsible for the sharp decrease in the aspect ratio.

      

    

  
    
      Fig. B.3 
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        Dust surface density as a function of the grain size for different turbulence parameters. All discs feature a water abundance of 50%, a dust-to-gas ratio of 1%, and a dust fragmentation velocity of 1 m s−1. The dust surface density profiles are taken at a temperature of ~180 K. The minimum grain size is 0.025 μm; the maximum grain size is computed using Eq. (5). The total dust surface density at each orbital distance is determined by the local gas surface density and the dust-to-gas ratio.
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