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Setup

Self-~consistent convection
with a coronal layer
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Setup

Self~consistent convectiomn
with a coronal layer
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Setup

Self-consistent comvectiomn
with a coronal layer
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Global convective dynamo simulations

t = 250

Ty —— . . Mitra et al, (2009), Astrophys. J., 697, 923

'''''''''''

hittp:/ /pencil-code.google.com/

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

e compressible MHD
0.TR<r <R 01 <0 <0 0<od<A¢p ki =2w/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.
10th  of Novemben 2014 Coupling and Dynamics of the Solan Atmosphere, [UCAA, Pune 4


http://pencil-code.google.com/

Equatorward Migration

1.00

0.00

—1.00

0 500 1000 1500 2000 2500 3000
E¢/Beq t Urms ]Cf

Kapyla, Mantere &
Brandenburg 2012

(ApJL. 755, 1.22)

10th: of Novemben 2014 Coupling and Dynamics of the Solan Atmosphere, [UCAA, Pune 5



Equatorward Migration

1.00

0.00
0 500 1000 1500 2000 2500 3000
E¢/Beq t Urms ]Cf

Kapyla, Mantere &
Brandenburg 2012

(ApJL. 755, 1.22)

10th: of Novemben 2014 Coupling and Dynamics of the Solarn Atmosphere, [UCAA, Pune 5



Cause of Equatorward Migration
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Parker—Yoshimura—Rule
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Parker—Yo shlmura—Rule
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Stratification
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Stratification
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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 Baroclinic Term Co=11
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The Baroclinic Term
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The Baroclinic Term Co=11
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Corona supports dynamo action
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Corona supports dynamo action
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CME-like Ejections

Current helhcuty
density
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CME-like Ejections
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CME-like Ejections
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Conclusions
e Migration of mean magnetic field can be enturely
explamed by an alpha-omega-dynamo wave
e For equatorward mig. : alpha(+/-) x dOmega/dr(-/+)
* A coronal envelope helps for Spoke-like rotation profile
* Self-consistent produced by a baroclhme term.
e It alters the Reynolds stress and the temperature
distribution.

e [t increased the dynamo efhiciency:
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