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Spectropolarimetry & ZDI
Early and mid M dwarfs

Late M dwarfs

Magnetic Fields of M dwarfs

Dynamo in cool stars

MHD generated field

Convection + differential rotation

Tachocline : Crucial role

Low-mass stars

M⋆ < 0.35 M⊙ ⇒ Fully-convective

Very active : Radio, Hα, X-ray

Direct detection of magnetic fields

−→ No solar-type dynamo
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Late M dwarfs

What can we learn ?

Link with numerical simulations

Field topology / geometry

poloidal / toroidal
spherical harmonics
axisymmetry

Ability to follow cycles

⇒ directly comparable

Related phenomena

Coronal heating

Magnetic braking

Radio emission
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Spectropolarimetric observations

Observations

ESPaDOnS@CFHT & NARVAL@TBL
spectropolarimeters

High resolution (65k)

High throughput (up to 20% )

Complete optical spectrum

Processing

Data reduction : Libre-ESpRIT

Least-Squares Deconvolution
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M⋆ > 0.5 M⊙

Properties

Toroidal
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Properties

Poloidal
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∼ dipolar

Stronger

Differential rotation

dΩ ≃
dΩ⊙
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First Results

Regions

2 regions

Very different
properties

No dependance on
rotation rate ?

Work in progress

Completing the survey

Saturated
partly-convective H
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fully-convective H

Very low mass H
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New sample

Gl 51

M⋆ = 0.20 M⊙

v sin i = 12 km s−1

Prot = 1.02 d

’06 ’07 ’08

GJ 1245b

M⋆ = 0.12 M⊙

v sin i = 7 km s−1

Prot = 0.70 d

’06 ’07 ’08

GJ 1111

M⋆ = 0.10 M⊙

v sin i = 13 km s−1

Prot = 0.46 d

’07 ’08 ’09

Gl 412b

M⋆ = 0.10 M⊙

v sin i = 5 km s−1

Prot = 0.78 d

’06 ’07 ’08 ’09
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Late M dwarfs : a new puzzle

Puzzle

M⋆ < 0.20M⊙

2 different type of fields observed

very similar stellar parameters

−→ evolution between 2 states ?

−→ stellar structure ?
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