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Global convective dynamo ssmulations

t = 250
. Mitra et al, (2009), Astrophys. J., 697, 923

e high-order fuinite-difference code
e scales up efficiently to over 60.000 cores

e compressible MHD

0.TR<r <R 01 <0 <0 0<od<Ap ki =2n/AR

We model a spherical sector (‘wedge’) where only parts of the latitudinal
and longitudinal extents are taken into account.

Normal field condition for B at the outer radial boundary and perfect
conductor at all other boundaries. Impenetrable stress-free boundaries on
all boundaries.



Equatorward Migration
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Cause of Equatorward Migration
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Parker—Yoshimmura—Rule
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Parker—Yoshimmura—Rule
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Differential rotation
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Differential rotation
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Differential rotation
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Differential rotation
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The Baroclinic Term
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The Barochhmic Term Co=11
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The Barochnic Term Co=11
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Turbulent heat conductivity
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Turbulent heat conductivity

F’i — _Xijpijg
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Turbulent heat conductivity

Fy = —xi;pTV;3
F;

Cpﬁu,/iT,,
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Turbulent heat conductivity

Fy = —xi;pTV;3
F;

CPﬁu;‘T,v

X6r ~ —CPU/QT’/TVTE.
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Turbulent heat conductivity
X@r/ Xt0
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Turbulent heat conductivity
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Conclusions

* Migration of mean magnetic field can be entirely
explamed by an alpha-omega-dynamo wave

* For equatorward mmg. : alpha(+/-) x dOmega/dr(-/+)

* A coronal envelope helps for Spoke-like rotation profile

* Self-consistent produced by a baroclhme term.

* Near-surface shear layer 1s formed.

* Turbulent heat transport to the poles.
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