
    
      Fig. 3. 
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								Slices through the centre of the domain, comparing the morphologies of the protostellar system in runID (columns 1 and 3) and runAO (columns 2 and 4) on three different spatial scales at the epoch of second core formation. Panels a–h: display a wide region around the first Larson core, the typical scale of a protoplanetary disk. Panels i–p: immediate vicinity of the first Larson core. Panels q–x: present the second Larson core and its close surroundings. Two left columns: side x–z views of the system, while the two right columns display the top x–y perspective. The coloured maps in each row alternate between representing the gas density and temperature. The arrows on the density maps depict the gas velocity field. Overlayed onto the temperature maps are magnetic field lines (left column) and AMR level contours (right column).

							

    

  
    
      Fig. 5. 
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								Slices of the gas density with velocity vectors in runID (panel a) and runAO panel c, about one month after the formation of the second Larson core. The area shown is the same as in Figs. 3s and 3t. In panel c, the yellow contour marks the disk limit, taken as ρ > 10−6.7 g cm−3, while the black dashed contour delineates the second hydrostatic core with ρ > 10−5 g cm−3. Panels b and d: slices of the gas temperature with magnetic field streamlines overlayed. Panel e: logarithmic map of the magnetic Toomre stability criterion Q
									mag inside the disk that forms around the second core in runAO. The grey-shaded areas indicate regions in the disk where the epicyclic frequency ω is imaginary and no Q could be computed. The yellow and dashed black contours are the same as in panel c. Panel f : radial profile of the azimuthal velocity for all the cells inside the runAO second core disk. The colours code for the mass contained in a particular region of the plot. A Keplerian velocity profile is overlayed (black solid line).

							

    

  
    
      Fig. A.1. 
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							Panel a: fraction of cells inside the mesh where the optical depth is being limited as a function of time (red solid line). The dashed black line shows the density at the centre of the system as a function of time. Panel b: number of cells in each level (grey) and the number of cells where the optical depth floor is operating (red), at a time of 28.180 kyr, when the first Larson core is formed. Panel c: relative difference in 2D histograms of gas temperature as a function of density for all the cells in a simulation with optical depth limitation and a second simulation without, at t = 28.180 kyr. The colour scale gives a measure of ℛ = Nlimited/Nnot limited − 1, where N… is the number of cells binned inside a (ρ, T) pixel for the two different simulations. Panel d: same as panel c but in the case of the Rosseland mean opacity as a function of density.

						

    

  
    
      Fig. D.1. 
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							Map of the ambipolar (filled blue/red contours) and ohmic (green) Reynolds numbers close to the first Larson core. The light grey lines represent the magnetic field.

						

    

  
    
      Fig. E.1. 
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							Maps and contours showing the morphologies of the cores using two different definitions. The coloured maps show the ratio of thermal to infalling ram (kinetic) pressure, while the black solid contour defines the region where the gas density exceeds density thresholds of ρcore = 10−10 g cm−3 for the first Larson core and ρcore = 10−5 g cm−3 for the second Larson core. The panels are: (a) runID first core, (b) runAO first core, (c) runID second core, (d) runID second core. We note the difference in spatial scales between panels a and b.
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