

    


    
      Fig. 14. 
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        Time evolution of the amplitude of the dominant spherical harmonics mode of the quantity A(t, r, θ) from Eq. (8). The second core radius is shown by the black line. The time t = 0 indicates the onset of the second core formation for the different collapse scenarios. Shown here is a small interval in time for the 1 M⊙ (top left), 5 M⊙ (top right), 10 M⊙ (bottom left), and 20 M⊙ (bottom right) cases.

      

    

  
    
      Fig. A.1. 
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        Radial profiles of the density (top), velocity (middle), and gas temperature (bottom) for an initial 1 M⊙ collapsing cloud core from the 1D simulations are shown at a time step after the second core formation. The yellow line indicates an inner radius of 10−4 au and the dashed red line indicates an inner radius of 10−2 au.

      

    

  
    
      Fig. 11. 
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        Line integral convolution visualisation of the entropy behaviour indicating the presence of eddies within the second core. Shown here is the inner 0.5 au of 3000 au collapsing cloud cores with different masses of 5 M⊙ (top), 10 M⊙ (middle), and 20 M⊙ (bottom). The plots are shown at 128 years, 91.4 years, and 86.4 years after the second core formation, for the 5 M⊙, 10 M⊙, and 20 M⊙ cases, respectively.

      

    

  
    
      Fig. 10. 
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        2D view of the second hydrostatic core formed as a result of the collapse of a 5 M⊙ (top), 10 M⊙ (middle), and 20 M⊙ (bottom) cloud core with an initial temperature of 10 K. The four panels in each of the subplots show the (a) Mach number, (b) density, (c) temperature, and (d) entropy within the inner 0.5 au of an initial 3000 au cloud core. The velocity streamlines in black indicate the material falling onto the second core and the mixing inside the core. The white contour in panel a showing Mach = 1.0 separates the sub- and supersonic regions. The different contour lines in panel b show the increase in density towards the centre. The plots are shown at 128 years, 91.4 years, and 86.4 years after the second core formation, for the 5 M⊙, 10 M⊙, and 20 M⊙ cases, respectively.

      

    

  