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The Solar Dynamo
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The Solar Dynamo
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The Solar Dynamo

Convective
. Dynamo Models

\J_/ - I
Convection @) T (0) ' ¢ '(3) \ )

¢ .

]

[]

[]

]

i

_' oo

I BN = = = I O m = P q
! (C) - i
]

]

Photosphere

- .?vB
Tachocline v




The Solar Dynamo

Flux Emergence Models
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Rotating MHD convection in

full spherical shells

_arge-eddy simulation with
subgrid-scale model
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Modeling with ASH

Dynamos at 3Qe

Brown, Brun, Miesch, & Toomre 2010
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Magnetic Wreaths
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Buoyant Magnetic Loops
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Buoyant Magnetic Loops

Loop 2 Loop 1
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Buoyant Magnetic Loops
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Buoyant Magnetic Loops
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Buoyant Magnetic Loops
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Conclusion

Convective dynamo simulations of buoyant
magnetic loops are showing that:

- Convection plays a key role in the flux emergence
process, possibly setting the size of active regions

- Statistical trends such as Hale’s Polarity Law,
Joy’s Law, etc. can be established in the deep
interior

- Emergent flux can be largely generated by rapid,
small-scale turbulent processes
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Buoyant Magnetic Loops

Loop #

Vy
-100 m/sii¢ 2 100 m/s

Tuesday, January 21, 14 15



