
    
      Fig. 3. 
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Contours of toroidal magnetic field (colors) for cases C1 (left) and R1 (right). Time is taken in the middle of the linear growth of Bφ, that is at 0.125tap for case R1 and 0.25tap for case C1. Superimposed are the poloidal magnetic field lines. Units are in Loφ = ωAφ/Ω. Here, the strength of Bφ compared to the global rotation is similar, we always have Loφ <  1.



    

  
    
      Fig. 5. 
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Structure of the flow (top panels: rotation rate in color, meridional flow contours in black lines) and of the magnetic field (bottom panels: toroidal field in color and poloidal field lines in dashed lines) at time t = 0.1tap, for R7 and R8 (two left panels) and for R2 and R6 (two right panels).



    

  
    
      Fig. 7. 
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3D views of the instability in the two cases: Case C2 on top and case R2 below. The magnetic field lines of the background axisymmetric magnetic field are plotted around the location of the instability and colored with the values of the toroidal magnetic field (in the Y-direction in the Cartesian frame shown at the bottom left) and isosurfaces of the axial component of the fluctuating magnetic field are overplotted.



    

  
    
      Fig. 10. 
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Cases R2 (left) and R3 (right): contours of the growth rate σ/Ω0 of the m = 1 mode obtained through the Acheson dispersion relation (colors) and superimposed in black lines are the contours of the fluctuating radial magnetic field coming from the 3D simulation. The agreement for the location of the instability is quite satisfactory in both cases.



    

  
    
      Fig. 11. 
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Spatial maximum of the instability growth rate for the m = 1 mode calculated from Eq. (C.4), as a function of the ratio of poloidal wavenumbers, for different values of N/Ω0, keeping Pr = 10−2 and for the background azimuthal velocity and magnetic fields of case R2.



    

  
    
      Fig. 12. 
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Same as Fig. 10 but for Case C2 and for the m = 4 mode. Again, the location of the instability in the simulation corresponds quite well with the position of the expected maximum growth rate from the local analysis. Case C3 is not shown since the local analysis does not predict any instability in this case, in agreement with the 3D simulation.



    

  
    
      Fig. 13. 
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Temporal evolution of the poloidal magnetic energy in the first 11 azimuthal wavenumbers for case C9 (left) and R1 (right): compared to cases C2 and R2, the value of Lo was increased to Lo = 10−2 for the cylindrical case and Lo = 2.5 × 10−3 for the radial case.
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