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Low mass stars magnetism B measurements in VLMS WF/SF dynamos Application to FCS

Magnetism of cool stars
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Magnetism of cool stars
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Dynamo processes in fully convective stars
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Dynamo processes in fully convective stars
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Measuring magnetic fields: techniques

Zeeman effect
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Measuring magnetic fields: techniques
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Measuring magnetic fields: M dwarfs results (1/2)
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Measuring magnetic fields: M dwarfs results (1/2)
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Measuring magnetic fields: M dwarfs results (1/2)

GJ1e2

06 \ \M

Fully convective transition

vi
\ %;%1 ser

€aPegB |

i, s B Partly convective stars
osim s » Toroidal, non-axisymmetric
» Variable
2.4e+05
B Fully convective stars
£ - > Almost dipolar, stronger
= 06 81ec04 5
= = » Steady
z <
i N Morin et al.(2008a,b) Donati et al.(2008)
\ Zo4 270408 2
| g v Phan-Bao et al.(2009)
“ 02 X 19.0e+03

‘ 0.0 * 13.0e+03

Ro=0.1

Julien Morin

Dynamo bistability in VLMS 23/06/2011 5/ 10



Low mass stars magnetism B measurements in VLMS WF/SF dynamos Application to FCS

Measuring magnetic fields: M dwarfs results (1/2)
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Measuring magnetic fields: M dwarfs results (2/2)

Bimodal domain

B "Saturated" dynamo
B M, <0.15 Mg
B P, <15 d

> Not well defined
> Larger sample needed

Unpolarised spectroscopy
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Mass (Mo)
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Measuring magnetic fields: M dwarfs results (2/2)
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B "Saturated" dynamo
B M, <0.15 Mg

B P, <15 d

> Not well defined
> Larger sample needed

Unpolarised spectroscopy
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» Dominated by small-scale

B No correlation w/
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Weak and strong field dynamos

Linear stability analysis
B Q or B inhibit convection

» Higher Ra., smaller spatial scales
B Q + B 0 counteraction

» Most efficient if Coriolis ~ Lorentz
> Magnetostrophic regime

Dynamo-generated B w/ rotation
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Weak and strong field dynamos

Linear stability analysis

B Q or B inhibit convection
» Higher Ra., smaller spatial scales

B O + B O counteraction
» Most efficient if Coriolis ~ Lorentz
> Magnetostrophic regime

strong field branch

Dynamo-generated B w/ rotation

B Roberts' conjecture
weak field branch

» Runaway growth of B

» Bistable domain 0 Ra, Rap
0 Adapted from Roberts (1978,
B Theoretical support (zo78)

Childress & Soward (1978)

B Numerical simulations

V. Morin & Dormy, in prep.
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Weak and strong field dynamos: fully-convective stars

Large-scale dynamo bistability
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B Small fraction of Bf
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Weak and strong field dynamos: fully-convective stars
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Summary and Conclusions

B 2 groups of stars

» Same stellar parameters
» Different magnetic topologies

No distinction in Bf measurements e O.
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B Hysteretic behaviour
B Present B depend on history
[0 Impact on stellar formation/evolution

Morin, Dormy, Schrinner & Donati
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