
    
      Fig. 7. 
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        Comparison of the observed most unstable AMRI modes and their growth rates with the local linear theory predictions. (a) Maximum growth rates γmax and (b) most unstable azimuthal modes mmax as a function of ⟨ωA/Ω⟩. The AMRI runs shown are those of Fig. 4 at [image: equation], (5 × 103, 2520), (104, 1125), (104, 2520), (2 × 104, 5012), and (5 × 104, 5012). For each run, γmax and mmax are calculated from the evolution of the toroidal magnetic energy of the linearly unstable modes as explained in the main text. The gray shaded regions display the range of maximum growth rates and most unstable modes predicted by the local linear theory for these runs.

      

    

  
    
      Fig. 10. 
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        Temporal evolution of the (a,b) magnetic energy Emag, the (c,d) turbulent magnetic Reynolds number Rm′, and the (e,f) turbulent Lundquist number Lu′ for six unstratified runs at Pm = 1. The solid black line shows the fiducial dynamo run U0. The left (right) panels present runs at Re = 5 × 104 ([image: equation] = 5012) and different [image: equation] (Re) as indicated in the legend of the bottom panel.

      

    

  
    
      Fig. 11. 
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        Temporal evolution of the nonaxisymmetric kinetic (dashed lines) and magnetic (solid lines) energies for four unstratified runs at Re = 5 × 104 and Re = 105 and different values of Pm as indicated in the legend at the top. The black lines show the fiducial dynamo run U0.

      

    

  
    
      Fig. 13. 
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        Snapshots of the flow and magnetic field solutions of runs S0, S4, and S9 shown in Fig. 12. From top to bottom: meridional cuts of the azimuthal field Bϕ, nonaxisymmetric azimuthal field [image: equation], axisymmetric azimuthal field [image: equation], and radial flow velocity ur. Black isocontours superimposed on [image: equation] and ur show the axisymmetric poloidal field and the meridional circulation respectively.

      

    

  
    
      Fig. 14. 
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        Effect of the Prandtl number Pr on the instability. (a) Nonaxisymmetric (solid lines) and axisymmetric toroidal (dashed lines) magnetic energies as a function of time in runs S3–S6 (Re = 5 × 104, Pm = 1, 𝒩 = 10, and different values of Pr as indicated in the legend). Only the nonaxisymmetric energy is shown for run S6 at Pr = 10−2. (b) Toroidal magnetic energy at radius r/ro = 0.5 as a function of time for the azimuthal modes m = 0 − 6 for the stable run S6.

      

    

  
    
      Fig. 16. 
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        Same as Fig. 15 but for the three stratified runs S0, S4, and S9 at Pr = 10−3 and 𝒩 = 1, 10, and 20 respectively (second to fourth from left panels). The leftmost panels show the unstratified fiducial dynamo run U0 for the sake of comparison. All runs are at Re = 5 × 104 and Pm = 1.
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