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Trajectories of pebbles in Shear case (top) and PI-Stokes case (bottom) with different Stokes numbers at midplane around an embedded planet with m = 0.1. We set zs = 0 for all cases. The red and blue solid lines correspond to the trajectories of pebbles which accreted and did not accrete onto the planet, respectively. The dashed and dotted circles show the Hill and the Bondi radius of the planet, respectively. The black dots at the center of each panel denote the position of the planet. The interval of pebbles at their initial locations is 0.05 [H].
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Trajectories of pebbles with St = 10−2 around an embedded planet with m = 0.1 in the PI-Stokes case. The height of the initial position of the pebbles is zs = 0.7RHill. The red and blue solid lines correspond to the trajectories of pebbles which accreted and did not accrete onto the planet, respectively. The black dot denotes the position of the planet. The sphere around the planet represents the Hill radius of the planet. We only plot the trajectories within the region where r < 10RHill. The interval of pebbles at their initial locations is 0.05 [H].
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Accretion cross section with the different Stokes numbers for the planet with m = 0.1 in the Shear case (top) and the PI-Stokes case (bottom). We assumed α = 10−3 and the dust-to-gas ratio is equal to 10−2. Color represents the density of the pebbles expressed by Eq. (21) normalized by the gas density. The two panels in panels a and e show the enlarged outlines of accretion cross sections. We note that the color contour is saturated for the ρp ≲ 10−3.
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Dependence of accretion rate (left vertical axis) and accretion probability (right vertical axis) on the turbulent parameter, α. Panels a–c: results of the planet with m = 0.03, 0.1, and 0.3 in the PI-Stokes case (solid lines) and Shear case (dotted lines).
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Same as Fig. 10, but the dashed lines show the accretion probability in the PI-Epstein case.
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Accretion probability as a function of the planetary mass and the Stokes number for the turbulence parameters α = 10−6, 10−4, and 10−2 (bottom to top) in the Shear case (left column), the PI-Stokes case (middle column), and the PI-Epstein case (right column). The contours represent the accretion probabilities.


    

  
    
      Fig. 13 
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Formation scenario of a planetary system. Top: schematic picture of the protoplanetary disk. The brown and white filled circles denote the planets and drifting pebbles. Bottom: assumed Stokes numbers, the origins of the turbulence (ZVI, COV, and VSI), and the resulting accretion probability in the Stokes (solid line) and in the Epstein (dashed line) regimes.
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