

    


    
      Fig. 14. 
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        Vertical profiles of the vertical (left) and horizontal (right) components of the magnetic field for the four MHD simulations. The rms profiles are shown in continuous lines, while dashed lines represent the mean profiles. Dotted vertical lines denote the boundaries of the convection zone. The MLT prediction for the magnetic field strength according to Eq. (9) and with αB = 0.36 is shown in green.

      

    

  
    
      Fig. 16. 
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        Probability density functions (PDF) of the vertical (left column) and horizontal (right column) components of the magnetic field in the four MHD simulations after reaching the quasi-steady state. The PDFs are computed over a section at z = 7.0 Mm (top row) and at z = 3.0 Mm (bottom row), corresponding to top and bottom convection zone, respectively.

      

    

  
    
      Fig. 11. 
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        Horizontal sections of the vertical velocity vz (top) and vertical magnetic field Bz (bottom) near the top of the convection zone (z = 7.40 Mm). The sections are taken from the MHD_512 simulation at t = 5000 s.

      

    

  
    
      Fig. 10. 
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        Vertical sections of the temperature fluctuations T′ (left), vertical velocity vz (middle), and vertical magnetic field Bz (right). To enhance the visibility of the perturbations, each quantity is scaled by its mean rms value at each height z. The sections are taken from the simulation MHD_512 at t = 5000 s and y = 2.34 Mm. Black dotted lines indicate the boundaries of the convection zone.
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        Time evolution of the mean turbulent kinetic energy density EK (blue) and of the mean magnetic energy density EM (red) in the convection zone for the four magneto-hydrodynamical (MHD) simulations. Dashed lines represent exponential fits obtained with the kinematic growth rates γK listed in Table 2. The top panel is a zoom-in on the first 20 000 s of the turbulent kinetic energy evolution.

      

    

  