
    
      Fig. 7. 
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        Growth rate obtained from the exact solution for the exponential density profile, Eq. (3) with uniform β = 1.83 × 10−6 m−1 (blue curve marked with “o”) and β = 2.44 × 10−6 m−1 (orange curve marked with “x”). The values of n are between n = 1/64 and n = 50.

      

    

  
    
      Fig. 10. 
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        Comparison between the growth rates obtained semi-analytically in the incompressible MHD approximation (left) and the growth rates obtained from simulations (right) and as functions of the mode number, n, in logarithmic scale, limited to n = 50. In both panels, the perpendicular magnetic field cases are shown with solid lines and sheared case are shown with dashed lines. Orange lines: P-WN-S; black lines: P-WN-NN-S; red lines: L1-WN-S; green lines: L1-WN-NN-S, and blue lines for L1-WN-NN-B-S.

      

    

  
    
      Fig. 11. 
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        Left: eigenfunctions corresponding to the largest growth rates for the modes n = 1 (black line), n = 2 (blue line), n = 16 (green line), and n = 128 (red line), normalized to unity, as a function of height for the perpendicular magnetic field configuration. Right: Log–log plot of half width at half maximum, Δ, of the eigenfunctions as a function of the mode number n for the range 1 ≤ n ≤ 50 for different configurations of the magnetic field: perpendicular (orange), sheared with shear length equal to: L0 (red), L0/2 (violet), L0/3 (cyan), L0/4 (lime), L0/5 (blue). The slopes of the curves calculated from a linear fit for the modes 10 ≤ n ≤ 50 and the uncertainties of the fit are indicated in the legend.

      

    

  
    
      Fig. 13. 
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        Pairs of snapshots of the horizontal and vertical decoupling in velocities for the simulations P-WN (top left), P-WN-NN (top right), L1-WN-NN-B (bottom left), and P-WN-NN (bottom right). The snapshots are taken at the time indicated at the right-hand-side image of each pair. The maximum absolute values of the corresponding decoupling and velocity are indicated at the bottom of each image. The black lines represent the iso-contours of the absolute value of the y-component of the magnetic field potential, |Ay|. The iso-contours are equally spaced between 0.6 [image: equation] and [image: equation], where [image: equation] is the maximum value of |Ay|.

      

    

  
    
      Fig. 14. 
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        Power spectra of magnetic energy for each of the components of the magnetic field calculated at the final time for the simulations L1-WN (top left), L1-WN-NN (top right), and L1-WN-NN-B (bottom left), and P-WN-NN (bottom right). We note that the simulation P-WN-NN has no magnetic energy in the x and z directions. Solid lines are individual components of the magnetic energy, [image: equation] (blue), [image: equation] (red), [image: equation] (orange). Dashed lines are for the in-plane component, [image: equation] (green), and the total energy, [image: equation] (black).
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