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Introduction

Stars with masses lower than about 0.35 Mg are fully-
convective [1] and thus do not possess a tachocline. However, they
manage to produce magnetic fields and are very active [2,3,4].
Though significant progress were made since first non-solar dy-
namo mechanisms were proposed [5,6,7], theoretical and numeri-
cal modelling require observational constraints.

We present here the first results of a spectropolarimetric analy-
sis of a small sample of active M dwarts with spectral types ranging
from MO to M8, which are either fully convective or possess a very
small radiative core. We aim at exploring the properties of the
large-scale magnetic topologies of fully-convective stars, and their
evolution with main stellar parameters (mass, rotation rate).

Techniques

v¢ Spectropolarimetry with ESPaDOnS and NARVAL
= Circular polarisation = Longitudinal magnetic field
v¢ Least Squares Deconvolution
w Eixtraction of the polarimetric information from most lines
v« Tomographic imaging
= Reconstruction of the large-scale magnetic field
v¢ Spherical Harmonics
= Physically meaningful field
= Decomposition into poloidal and toroidal components

Examples of reconstructed magnetic fields

AD Leo (GJ 388) EV Lac (GJ 873)
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Magnetic Topologies Evidence for a different dynamo regime
# Results for stars with 51 earlier than M5 o | Estimating the Rossby number
vt Rotation periods and differential rotation inferred from tomographic imaging analysis ) , , ,
2 Masses computed from empirical calibrations based on NIR photometry (8] vt Ro allows to compare activity and magnetic fields in stars of different masses
¢ Pyot | led b irical tive t i Ro = Hiot
ot 1s rescaled by an empirical convective turnover time — Ro 7o [10]
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: | L9 ~ ¢ No such discontinuity in log % vs Ro
| | > 0.4 12-7e+04 ™M = (Generation of large-scafe magnetic fields is more efficient below 0.4 Mg
| | B \/ w X-ray emission depends on the overall magnetic energy
: : = = For a given Ro, more energy lies in large-scales at constant overall magnetic energy below 0.4 Mg
' =
N abe | Z M, < 0.4 M,
| é 021 K 19.0e+03 New dynamo regime due to full-convection ?
| |
| |
I I = [ntermediate region
: : = [arge-scale topology similar to cooler stars
| , V374 0.0 * 3.0e+03 = Same large-scale magnetic energy as hotter stars (for a given Ro)
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