
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Equilibrium setup and initial exciters. (a) Representation of 2D initial boundary value problem (IBVP). The x − z distribution of the equilibrium density is shown by the filled contours, superimposed on which is the initial velocity field (the arrows). Axial fundamentals are ensured by the z dependence of the initial perturbation. (b) Transverse profiles of the equilibrium density ρ0 as prescribed by Eq. (8). A number of steepness parameters μ are considered as labeled, whereas the density contrast is fixed at ρi/ρe = 5. (c) Transverse profiles of the initial perturbation u(x) as prescribed by Eq. (9). Labeled here are a number of values of Λ, which characterizes the spatial extent of the initial exciter.

      

    

  
    
      Fig. 2. 
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        Dependence of dimensionless axial phase speed (ω/kvAi) on dimensionless axial wave number (kd) for the first several branches of proper kink eigenmodes. The density contrast is fixed at ρi/ρe = 5, whereas a number of steepness parameters μ are examined in different panels. The two horizontal dashed lines represent the internal and external Alfvén speeds (vAi and vAe). Different branches are distinguished by the line styles as illustrated in panel a, where our convention for labeling the eigenmodes is also shown. Cutoff axial wave numbers arise for all branches except the first one (j = 1), their labels chosen to be consistent with our mode labeling convention. Panel a singles out the dimensionless axial wave number kd = π/20 to illustrate the spectrum for the EVP presented in Sect. 3.1. The continuum sub-spectrum is represented by the vertical arrow, the eigenfrequencies ω continuously extending from kvAe to infinity. Only one element is present in the point sub-spectrum for this chosen kd, and it is represented by the asterisk.
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        Time-dependent solution obtained with eigenfunction expansion method for the combination [ρi/ρe = 5, μ = ∞, kd = π/20, Λ/d = 1]. Shown is the distribution of the lateral speed [image: equation] in the x − t plane, with the filled contours chosen to better visualize the wave dynamics at short times.
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        Dependence of [image: equation] on density contrast ρi/ρe for several values of Λ/d as labeled and highlighted by line styles. The results for the step case (μ = ∞; black curves) are compared with those for (a) μ = 2 (red) and (b) μ = 1 (blue). The axial wave number is fixed at kd = π/20. We note that [image: equation] measures the magnitude of the asymptotic variation at the slab axis (see text for details).
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        Function G(x) plotted as solid curves over ranges (a) [0, d] and (b) [0, 2d] for two different steepness parameters μ, as highlighted by different colors. Plotted by the dotted curves are two initial perturbations u(x) with (a) Λ/d = 1 and (b) Λ/d = 2. A fixed combination [ρi/ρe = 10, kd = π/20] is employed (see text for details).
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        Temporal evolution of improper contribution as given by the integral in Eq. (15). A fixed combination [ρi/ρe = 5, μ = 1, kd = π/20] is adopted, whereas a number of values are examined for Λ/d as labeled.

      

    

  
    
      Fig. 8. 
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        Frequency dependences of local spectral density evaluated at the slab axis, [image: equation]. A fixed combination [ρi/ρe = 5, kd = π/20] is adopted, whereas a number of values are examined for the steepness parameter μ in different panels. For each μ, a number of values of Λ/d are tested and shown according to the line styles. The magenta arrows in each panel mark the oscillation frequencies of the first two discrete leaky modes ([image: equation] and [image: equation]) computed for the same set of [ρi/ρe, μ, kd]. All vertical dash-dotted lines correspond to the critical frequency ωcrit = kvAe (see text for more details).

      

    

  
    
      Fig. 10. 
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        Dividing curves in ρi/ρe − Λ/d plane, separating the area where the concept of discrete leaky modes helps (the portion below a curve) from where it does not (above). The axial wave number is fixed at kd = π/20, whereas a number of steepness parameters μ are examined as discriminated by the different colors.

      

    

  
    
      Fig. B.1. 
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        Dependence on the axial wavenumber (k) of the real part of the mode frequency (ℜΩ) pertaining to the classic BVP. The density contrast is fixed at ρi/ρe = 5, whereas several steepness parameters (μ) are examined in different panels as labeled. The magenta dashed lines represent ℜΩ = kvAi and ℜΩ = kvAe, the latter separating discrete leaky modes (DLMs, to its left) from trapped modes (to its right). The trapped modes are identical to the proper eigenmodes in Fig. 2; the mode labeling convention therein applies here. Mode labels with j ≥ 2 also make sense for the DLMs, as illustrated in panel a.
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