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at high magnetic Reynolds numbers
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Dynamo is quenched

at high magnetic Reynolds numbers

Magnetic hehcity fluxes can prevent

dynamo action of being quenched.
(Brandenburg et al. 2009, Blackman and Field 2000, Brandenburg and Sandin 2004).
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Dynameo is quenched

at high magnetic Reynolds numbers

Magnetic hehcity fluxes can prevent

dynamo action of being quenched.
(Brandenburg et al. 2009, Blackman and Field 2000, Brandenburg and Sandm 2004).

CMEs might be one possibility

to transport magnetic helicity out
(Blackman and Brandenburg 2003, Thompson et al. 2012)
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Dynameo is quenched

at high magnetic Reynolds numbers

Magnetic hehcity fluxes can prevent

dynamo action of being quenched.
(Brandenburg et al. 2009, Blackman and Field 2000, Brandenburg and Sandm 2004).

CMEs might be one possibility

to transport magnetic helicity out
(Blackman and Brandenburg 2003, Thompson et al. 2012)

A reahstic boundary condition
for the magnetic field 1s important
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The Two Layer Model

Lower layer:
Convection zone
Dynamo action

=» Generation of magnetic field

Upper layer:
Simplified coronal model
Magnetic (hehcity) flux emerges from
the lower layer and gets ejected.

Both layers are 1n one simulation.
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Turbulent heat conductivity
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Turbulent heat conductivity

F; = —xipTV 3
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Turbulent heat conductivity
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Turbulent heat conductivity
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Meridional circulation Co=11
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Meridional circulation Co=11
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What is new?

10th of April 2013  Differential Rotation and Magnetism across the HR Diagram, Nordita Program Conference, Stockholm 12

fredag den 12 april 2013


http://agenda.albanova.se/conferenceDisplay.py?confId=2882
http://agenda.albanova.se/conferenceDisplay.py?confId=2882

What is new?

Magnetic fields
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Equatorward migration

of the magnetic field
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Corona supports dynameo action
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Corona supports dynameo action
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CME-like Ejections

Warnecke et al.
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Self-consistent convection
with a coronal layer
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Self-consistent convection
with a coronal layer
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Conclusions
e Solar-like (and spoke-like) differential rotation.
e Self-consistent produced by a barochnic term.
e Near-surface shear layer 1s formed.

e Solar-hike meridional circulation.
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Conclusions
e Solar-like (and spoke-like) differential rotation.
e Self-consistent produced by a barochnic term.
e Near-surface shear layer 1s formed.
e Solar-like merndional circulation.

° Equatorward migration of the mean magnetic field.

e Corona supports dynamo action
e Fjjections with forced and convective dynamos.

* Shape and bipolar structure 1s similar to observations.

23th of January 2013 Astrophysiecs Seminar, Nordita

16

fredag den 12 april 2013



23th of January 2013

Future research

Astrophysics Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.

23th of January 2013 Astrophysics Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.

e Measure the hehaty fluxes (Eqwrd mgr).

23th of January 2013 Astrophysiecs Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.
e Measure the hehcity fluxes (Eqwrd mgr).

e Comparison with ssmulation without corona.

23th of January 2013 Astrophysics Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.
e Measure the hehcity fluxes (Eqwrd mgr).
e Comparison with simulation without corona.

e (alculate the transport coethicients (Eqwrd migr).

23th of January 2013 Astrophysics Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.

e Measure the hehaty fluxes (Eqwrd mgr).

e Comparison with ssmulation without corona.

e (alculate the transport coethicients (Eqwrd migr).

e Analyses the plasmoid ejections.

23th of January 2013 Astrophysics Seminar, Nordita

17

fredag den 12 april 2013



Future research

e Parameter study of Co and Re, Rm.

e Measure the hehcity fluxes (Eqwrd mgr).

e Comparison with simulation without corona.

e (alculate the transport coethicients (Eqwrd migr).
e Analyses the plasmoid ejections.

* Including solar wind
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