
    
      Fig. 7. 
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        Quantifying the vertical asymmetry in thin+thick models. Left panel: temporal evolution of A1, z (Eq. (2)) denoting vertical asymmetry in bar region, calculated using thin-disc (blue lines), thick-disc (red lines), and thin+thick disc (black lines) for the model rthickE0.5. Right panel: temporal evolution of buckling amplitude, Abuck (Eq. (3)), calculated using thin-disc (blue lines), thick-disc (red lines), and thin+thick disc (black lines) for the model rthickE0.5. The vertical magenta dotted line denotes the onset of buckling instability (τbuck), calculated from the peak of Abuck profile (for details, see text). Furthermore, for reference, we indicate the onset of bar formation (τbar, vertical maroon dotted line), calculated from the amplitude of the m = 2 Fourier moment.

      

    

  
    
      Fig. 10. 
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        Variation of b/p extent with varying thick-disc mass fraction. Top panel: temporal evolution of ratio of b/p length (Rb/p) and bar length (Rbar) for model rthickE0.5. Bottom panel: variation of ratio of b/p and bar length, calculated at the end of the simulation run (t = 9 Gyr), with thick-disc mass fraction (fthick).

      

    

  
    
      Fig. 11. 
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        Variation of time delay between the formation and onset of buckling instability, τbuck − τbar, with thick-disc mass fraction (fthick), for all thin+thick models considered here. For a fixed geometric configuration, τbuck − τbar becomes progressively shorter with increasing fthick values (for details, see text).

      

    

  
    
      Fig. 13. 
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        Variation of the b/p morphology with varying thick-disc mass faction (fthick). Top left panels: density contours of edge-on stellar (thin+thick) distribution (with bar placed along the x-axis) in central region at t = 9 Gyr for models rthickE0.1 and rthickE0.9. For the rthickE0.1 model, the contours display more prominent X-shaped feature, whereas for the rthickE0.9 model, the contours display more prominent box-shaped feature. Bottom left panels: density profiles (normalised by the peak density value, and in log-scale) along bar major axis, calculated at different heights (from |z| = 0 to 6 kpc, with a step-size of 1 kpc) from mid-plane, for models rthickE0.1 and rthickE0.9. The density profiles have been artificially shifted along the y-axis to show the trends as height changes, and they do not overlap. Right panel: vertical stellar density distribution (normalised by the peak density value, and in log-scale), at a radial location around peak of the b/p structure (marked by blue vertical lines in top left panels) for rthickE0.1 and rthickE0.9 models.

      

    

  
    
      Fig. 14. 
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        Fraction of thin-disc stars, fthin(=1 − fthick), in the edge-on projection (with the bar placed along the x-axis) compared to the total (thin+thick) disc, at the end of the simulation run (t = 9 Gyr) for all thin+thick disc models with varying fthick values. Left panels show the distribution for the rthickS models, whereas middle panels and right panels show the distribution for the rthickE and rthickG models, respectively. The values of (fthick) vary from 0.1 to 0.9 (top to bottom), as indicated in the left-most panel of each row. For each model, the fraction of thin-disc stars decreases with height from the mid-plane (z = 0). In addition, the appearance of the b/p structure changes from more X-shaped to more boxy-shaped as the thick-disc mass fraction steadily increases.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Comparison of different methods for measuring the b/p extent. Top panel: Profiles of function Dg(x, z) (see Eq. (B.1)), calculated at three different times for model rthickE0.5. The horizontal dotted line denotes the zeros of the function Dg(x, z) (for details, see text). Bottom panel: Correlations between size of the b/p, Lb/p and the b/p length Rb/p for the model rthickE0.5. A straight line of the form Y = AX + B is fitted (black dashed line), and the corresponding best-fit parameters are quoted. The Pearson correlation coefficients are quoted (see top right). Here, Rd, thin = 4.7 kpc.
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