
    
      Fig. 7 
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        Polar-angle averaged radial velocity at different time snapshots showing the transient nature of the outflow during the 1 M⊙ pre-stellar core collapse.

      

    

  
    
      Fig. 10 
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        2D view of a first hydrostatic core evolved into a rotationally supported disc at 533 yr after its formation as a result of the collapse of a 3 M⊙ pre-stellar core with an initial rotation rate of Ω0 = 3.042 × 10−13 rad s−1 (same time snapshot as Fig. 11). The dust size is fixed to a constant value of 1 µm. The four panels show the (a) Stokes number, (b) gas temperature, (c) gas density, and (d) radial gas velocity within the inner 15 au of the 3000 au collapsing pre-stellar core. The gas velocity streamlines indicate the material falling onto the disc.

      

    

  
    
      Fig. 11 
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        2D view of a pseudo-disc around the second core at 2 yr after its formation resulting from the same initial conditions and at the same time snapshot as Fig. 10. The vortical feature forming at sub-au scales in the vicinity of the unresolved protostar circulates dust in the high-temperature inner regions.

      

    

  
    
      Fig. 13 
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        Polar-angle averaged radial velocity at different time snapshots showing the transient nature of the outflow during the 3 M⊙ pre-stellar core collapse.

      

    

  
    
      Fig. 14 
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        Radial Mach number (υr/cs) at first and last time snapshots of outflow formation during the 3 M⊙ pre-stellar core collapse. The gas velocity is indicated via the streamlines. The colour gradients in red and blue indicate the supersonic outflow and inflow regions, respectively. The colour gradient in green shows the subsonic regions mainly within the disc.

      

    

  
    
      Fig. 16 
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        Ratio of dust settling to eddy turnover time only within the first core rotationally supported disc formed during the fiducial 1 M⊙ pre-stellar core collapse. The three plots highlight the behaviour of different dust sizes. Also overplotted is a single particle trajectory as a black dashed line for three different sizes of dust particles starting at the same initial grid cell location. The gas velocity streamlines indicate the material falling onto the disc and the deviation of gas and dust flow from a standard radial inward motion.

      

    

  
    
      Fig. B.1 
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        Tracks for a selected sample of 1 µm (top), 10 µm (middle), and 100 µm (bottom) dust that end up within the two discs during the 1 M⊙ pre-stellar core collapse. The colourmap is split below and above silicate sublimation at 1400 K and indicates the gas temperature at dust location. The vertical lines indicate the formation times of the two discs, and the outflow, and merger of the discs from the onset of the first core formation (t = 0). The horizontal dashed black line marks the first core disc or merged disc radius defined using the conditions listed in Sect. 3.1. The temporal evolution of the dust provides a clear indication of thermal reprocessing within the very young disc.
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