Observations of magnetic topologies

across the fully convective threshold

Julien Morin

Dublin Institute for Advanced Studies
Astronomy & Astrophysics Section

J. F. Donati, P. Petit LATT — CNRS / Université de Toulouse
X. Delfosse, T. Forveille LAOG - CNRS / Université de Grenoble
M. M. Jardine University of St Andrews

Cool Stars 16 — 15t September 2010




Stellar dynamo Spectropolarimetric survey Results

Stellar dynamo

Summary and conclusions

Solar a2 dynamo
B Differential rotation

B Cyclonic convection

[0 Tachocline: crucial role ?

Fully convective: no tachocline

Schou et al., 1998 ; based on SOHO-MDI data

Convective zone
Tachocline

Radiative zone
Nearly solid-body rotation

Julien Morin Magnetic topologies of fully convective stars 01/09/2010 2 /10



Stellar dynamo Spectropolarimetric survey Results

Stellar dynamo

Summary and conclusions

Solar a2 dynamo

B Differential rotation

B Cyclonic convection

[0 Tachocline: crucial role ?

Fully convective: no tachocline
B Very active

B Rotation-activity relation
B Magnetic field

O Generation ?
O Properties ?

10gyo (L/Le)

B Mean field a2 chabrier & Kiiker (2006)

B MHD DNS Dobler (2006), Browning (2008)

L L .
15000 12000 10000 80007000 6000 5

T [K]
Reiners (2007), after Siess et al.

I
000 4000 3000

(2002) models

Schou et al., 1998 ; based on SOHO-MDI data

Julien Morin Magnetic topologies of fully convective stars

01/09/2010

2/10



Stellar dynamo Spectropolarimetric survey Results Summary and conclusions

Spectropolarimetric survey

B Spectropolarimetry

Vector magnetic field

B Zeeman-Doppler Imaging
B ESPaDOnS/NARVAL + LSD

Aims
B Magnetic field

0.4

0.2

B Stellar parameters
» Mass / Rotation

B 23 stars 50 o 50 00
M 0.08 < M, <0.75 M, ety (o9

B 033< P,y <186d

B Active

0.280 4

v/l (%)
o

0.4 -02

Julien Morin Magnetic topologies of fully convective stars 01/09/2010 3 /10



Stellar dynamo Spectropolarimetric survey Results Summary and conclusions

Spectropolarimetric survey

B Spectropolarimetry
B Zeeman-Doppler Imaging
B ESPaDOnS/NARVAL + LSD

Aims
B Magnetic field

B Stellar parameters
» Mass / Rotation

B 23 stars

B 0.08 < M, <0.75 Mg
B 033< P,y <186d
B Active

Julien Morin Magnetic topologies of fully convective stars 01/09/2010 3 /10



Stellar dynamo Spectropolarimetric survey Results Summary and conclusions

Spectropolarimetric survey

B Spectropolarimetry
B Zeeman-Doppler Imaging
B ESPaDOnS/NARVAL + LSD

Aims
B Magnetic field

B Stellar parameters
» Mass / Rotation

B 23 stars

B 0.08 < M, <0.75 Mg
B 033< P,y <186d
B Active

Julien Morin Magnetic topologies of fully convective stars 01/09/2010 3 /10



Stellar dynamo Spectropolarimetric survey Results Summary and conclusions

Results: ZDI reconstructions
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Results: mass—period diagram
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Summary and conclusions
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Results: 0.2 < M, < 0.5 M
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