
    
      Fig. 3 
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Variation of the time-averaged mass of a sample of fragments as a function of the assumed radius taken for integration.


    

  
    
      Fig. 5 
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Comparison of the Toomre parameter values computed for the background disk (Qdisk), the mean value (Qmean), and the minimum values corresponding to the effects of the fragments and spiral arms (corresponding to Qmin). These curves were calculated with run x16, and they are time-averaged for the fragmentation epoch.


    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
(a) Number of fragments with a minimum lifetime of 200 yr present in the simulation as a function of time. (b) Radial position at formation time for each fragment, color-coded with the fragment lifetime.


    

  
    
      Fig. 10 
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(a) Orbits of fragments with a life longer than 1 kyr during the time interval [6, 10] kyr, for run x8. (b) Orbits of all the fragments with a life longer than 1 kyr during all of the simulated time for run x16. The fragment identification number is located at the starting point of the orbit, and the color code is the same as that used in Figs. 8 and 9.


    

  
    
      Fig. 11 
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Fragment–fragment interactions. Panels A3 and B4: the fragment ID is shown at the starting point of the orbit. Panel A3: the time window shown in the orbits is 1.3 kyr; panel B4: this is 1.2 kyr.


    

  
    
      Fig. 12 
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Interactions of the fragments with the spiral arms, and with the forming protostar modeled as a central sink cell. The orbit in panel A4 is plotted for a window of 2 kyr, with the fragment ID marking the starting point.


    

  
    
      Fig. 13 
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Secondary disk with its spiral arms around (a) fragment 11 of run x8, and (b) fragment 12 of run x16. The background map represents density in the midplane (using the same color scale as the rest of the figures), and the arrows show the comoving velocity field. The central massive protostar is located beyond the bottom of the plotted areas in both cases. The yellow circle in (b) has a radius of 3 au.


    

  
    
      Fig. 14 
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Vertical structure of fragment 12 and its close surroundings (run x16). The yellow circle has a radius of 40 au. The density uses the same color scale as the rest of the figures.
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Temperature of the fragments with lifespan longer than 200 yr, for run x8. The gray box indicates the hydrogen dissociation limit.


    

  
    
      Fig. 16 
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Temperature of the fragments with lifespan longer than 200 yr, for run x16. The gray box indicates the hydrogen dissociation limit.


    

  
    
      Fig. 20 
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Convergence of different quantities with resolution. The midplane density data were taken at t = 7 500 yr for all the maps in the row. The Toomre Q was time-averaged during the fragmentation epoch.
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Convergence of the properties of the formed protostar.


    

  
    
      Fig. 23 
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Comparison of midplane grid cell sizes in our fixed grid and other studies that use AMR. The different relevant scales of thesystem are shown as dashed lines; these were calculated as averages for the time period [6,8] kyr, and the corresponding disk radius is shown in the gray box. The number following the label for the AMR curves indicates the minimum cell size in astronomical units.
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