
    
      Fig. 3. 
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        Distribution of the median value of the circularity parameter ([image: equation]) for the galaxies in our subsamples: mostly-disc, intermediate, and spheroid-dominated. The vertical lines indicate the median of [image: equation] for each sample. Our mostly-disc galaxies show median circularities [image: equation], with ∼0.75 being the most typical value.

      

    

  
    
      Fig. 5. 
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        Halo spin, λ, as a function of stellar mass. The galaxies in all subsamples overlap in median (horizontal lines) and dispersion (symbols show individual objects in each sample), confirming that halo spin is not correlated with the morphology of the central galaxy in this mass range.

      

    

  
    
      Fig. 7. 
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        Assembly history for the virial mass (left), stellar mass (second left), and gas (third left) components along with the median sSFR evolution (rightmost panel). Virial and stellar masses are normalised to their values at z = 0, while the gas component is normalised to the stellar mass at z = 0 for each subsample. The values of sSFR are not normalised (right margin). It is important to notice that the scale is different among the panels, with the three leftmost using the linear scale at the left and the rightmost using the logarithmic scale at the right. Haloes grow at a similar pace between the samples, but stars and gas show clear differences. Spheroid-dominated galaxies assemble their stars and consume their gas at earlier times than disc-dominated objects. Our mostly-disc sample shows steady star formation over time, maintaining a richer gas supply and a more sustained star formation rate over time than the intermediate and spheroid-dominated sample.

      

    

  
    
      Fig. 10. 
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        Distribution of the time (x-axis) and stellar mass ratio (μ, y-axis) of the mergers for galaxies in each subsample: mostly-disc (left), intermediate (middle), and spheroid-dominated (right). Merger patterns are different across the galaxy types. The mostly-disc objects avoid mergers in the past ∼4 Gyrs. Merging also seems common for spheroid-dominated galaxies at very early times (≥9 Gyr ago).

      

    

  
    
      Fig. 11. 
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        Structural evolution of the galaxies in our sample. We show the median stellar half-mass radius, r1/2, as a function of time on the left and the vertical stellar velocity dispersion measured at r1/2 as a function of time on the right. The disc-dominated objects are more extended at all times compared to the spheroid sample. The velocity dispersions of the subsamples show similar values before 10 Gyr ago, but they appear to have settled relatively quickly into their final present-day values around 8 − 9 Gyr ago, showing little evolution afterwards.

      

    

  
    
      Fig. 12. 
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        Formation (lookback) time of the discs in our sample. The left panel shows an example of our definition based on the circularity parameter as a function of the stellar age of all stellar particles in a given galaxy (blue dots). We calculated the running median (black symbols) and their derivative (bottom panel) to find the time when the dominant and consistent formation of stars in circular orbits occurs, Tc. We note that by definition, Tc is in lookback time units where Tc = 0 means today. In the right panel we show Tc for all disc-dominated galaxies as a function of their virial mass at the time of Tc (individual symbols). The median value shows that mostly-disc objects settle into circular orbits slightly earlier than for the intermediate objects, but the scatter is large. Galaxies typically reach Tc late and when their host halo mass is larger than M200 ∼ 3 × 1011 M⊙ (with one exception). Some of the oldest discs have been consistently forming stars since ∼10 Gyr ago.

      

    

  
    
      Fig. 13. 
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        Angle between the angular momentum of the gas in the halo and the stars in the galaxy, θa, as a function of the mass in the spheroidal component, fsph, for galaxies in our sample. We show this at Tc for both disc-dominated samples and use z = 0 for the spheroid-dominated galaxies. Mostly-disc galaxies show a remarkable coherently aligned gas angular momentum with respect to that of the stars already formed at Tc, with a median cos(θa)∼0.95 and a few less well-aligned objects. The intermediate sample shows a preference for strong co-rotation of the components (cos(θa) > 0.5), but the angle between the angular momentum of gas and stars can be larger, even including counter rotation for a few objects. The spheroid-dominated galaxies are here for comparison only and show a wide range of misalignment.
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