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Schematic diagram for the radial velocity corresponding to buoyancy (Vb) and vortical velocity (Vω).



    

  
    
      Fig. 5. 
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Time-evolution of poloidal and toroidal components of the magnetic energy (Epol and Etor, respectively) showing a self-sustained saturated dynamo in the system. Here [image: equation] and [image: equation] represent the axisymmetric parts of poloidal and toroidal energies, respectively. The poloidal energy is mainly dominated by its nonaxisymmetric part.



    

  
    
      Fig. 7. 
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Snapshots of the longitudinally averaged radial magnetic field (Br) at different stages during half a magnetic cycle. Subfigures show the polarity reversals of the polar field.



    

  
    
      Fig. 10. 
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Time-evolution of the poloidal magnetic flux [Φ(Br)] and the toroidal magnetic flux [Φ(Bϕ)] showing periodic field reversals. There is a 90° phase difference between the toroidal and poloidal fluxes.



    

  
    
      Fig. 11. 
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Duration of half a magnetic cycle (T1/2) with peak meridional flow speed (Vθp) at different values of the convection zone diffusivity (ηc). Length of half a magnetic cycle decreases with increasing Vθp for all ηc.



    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
Dependence of the cycle amplitude on the peak meridional flow speed (Vθp) at different values of the convection zone diffusivity (ηc). The cycle amplitude first increases and then decreases with increasing Vθp.



    

  
    
      Fig. 13. 
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Dependence of the cycle amplitude on the convection zone diffusivity (ηc) at different peak meridional flow speeds (Vθp). For high peak meridional flow speed (Vθp = 15, 20 m s−1), the cycle amplitude first increases and then decreases with increasing ηc, whereas for low peak meridional flow speed (Vθp = 10, 12.5 m s−1), the cycle amplitude continuously decreases with increasing ηc.



    

  
    
      Fig. 14. 
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Snapshots of the longitudinally averaged toroidal magnetic field (Bϕ) at different stages during half a magnetic cycle, with peak meridional circulation Vθp = 12.5 m s−1. Left column: represents the evolution of the toroidal field for the advection-dominated convection zone (ηc = 2 × 1010 cm2 s−1) where the field is significantly advected in the convection zone. Right column: corresponds to the diffusion-dominated convection zone (ηc = 1011 cm2 s−1) where the diffusion of the field is significant. In the advection-dominated case, the toroidal fields of previous few cycles are also present near the tachocline.



    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
Snapshots of the longitudinally averaged radial magnetic field (Br) at different stages during half a magnetic cycle, with peak meridional circulation Vθp = 12.5 m s−1. Left column: illustrates the evolution of the poloidal field for the advection-dominated convection zone (ηc = 2 × 1010 cm2 s−1), whereas the right column is for the diffusion-dominated convection zone (ηc = 1011 cm2 s−1). The solid lines represent clockwise, while the dashed lines anti-clockwise poloidal fields, respectively.



    

  
    
      Fig. 16. 
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For one BMR emerging every month: maps of the mean radial magnetic field (Br) at the surface and the mean toroidal field (Bϕ) at the base of the convection zone.
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