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From the Earth to the stars...
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Bistability with the anelastic model:
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Coherence of the cycle

Bl o
ot ODOOA
= 300 - ﬁ % @NS-NS
P o0 s F &g
100 | ol o | emsese
0.01 0.10 1.00

@)
Schrinner, Petitdelzmange, Dormy, ApdJ, 2012



The Large-Scale Axisymmetric
Magnetic Topology of a
Very-Low-Mass Fully Convective Star
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Xavier Delfosse,* Moira M. Jardine,? Jeff A. Valenti®

Magnetic map
of v374Peg

(Donati et al, 2006,
Science, 311,633)
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ANELASTIC MODELS
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Influence of the mass distribution

on the magnetic field topology
A&A 567, A107 (2014)
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Summary (1/2)

* Some properties of stellar dynamics seem
robust enough to be described using
simple Boussinesq models.

e In such models the transition between
steady dipolar to fluctuating dynamos is
controlled by the local Rossby number.

e M dwarfs characteristics suggest a
connection with geodynamo theory
(rapid rotation, strong dipole, bistability).
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Fast and Slow dynamo action
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Fig. 1.2 Schematic picture of possible growth rates for fast and slow dynamos: y(e)
against log R = log(1/e) for (a) fast dynamos, and (b) slow dynamos.
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The x-axis is scaled with respect to the advective time

Fast and Slow dynamo action
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L arge Rm astrophysical dynamos...

SOHO - EIT Consortium, ESA, NASA M51, NASA, HUBBLE

Rm ~ 1010 Rm ~ 1020

The ABC Flow
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Chaos stretches line elements of a flow exponentially fast.

2m-periodic in all directions of space

Most papers since Arnold and Korkina (1984) focus on
B = =



A prototype for fast dynamo
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Rm =4-10*
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Toward an asymptotic regime
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Toward an asymptotic regime
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Summary (2/2)

- Fast dynamo action (amplification
at arate independent of the resistivity)
IS extremely challenging to achieve.

- Fast dynamo action is not yet
clearly established for the most classical
prototype (the ABC flow).

Bouya & Dormy, Physics of Fluids, 25 (2013) 037103
Bouya & Dormy, Europhysics Letters, 110 (2015) 14003



