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Stellar evolution : 	


Pre main sequence
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 ASH code
• Anelastic equations for a conductive plasma in a rotating 

sphere 
!
!
!
!
!
!
!
!
!
• Geometry : 3D full sphere  
• Spherical harmonics : ϴ,ɸ (FFT) 
• Radiale structure : finite differences   
   (order 4 or 6)
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1D secular evolution	
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Choice of our ASH models	
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Hydrodynamical models	
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Hydrodynamical models	
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Energy relaxation	
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Energy relaxation	
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HD vs MHD	
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HD vs MHD	


Kinetic energy spectra	



40% RZ
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FullConv

20% RZ

Radii  :  95 % - 75 % - 60 % - 4 %



Magnetic energy spectra

40% RZ

FullConv 20% RZ
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Radii  :  95 % - 75 % - 60 % - 4 %



MHD magnetic field evolution
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MHD magnetic field

Bφ
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Magnetic field generation	



@hBi
@t

= PFS + PMS + PFA + PMA + PFC + PMC + PMD
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Conclusion and perspectives	



•  Complete models with radiative zone at 60% and 70% 
to finish the PMS study  

!
•  Develop analysis of magnetic field dynamo 
(generation, α-Ω effect, butterfly diagram …) 

!
•  Deepen analysis of spectra 
!
•  Compute models for the MS study


