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! ǎǘŀǊΩǎ ŎƘƛƭŘƘƻƻŘΧ 

A variety of interconnected processes

ï Mass accretion /  Mass ejection (jets, disk winds, 
ǎǘŜƭƭŀǊ ǿƛƴŘǎΣ ƛƴǘŜǊŦŀŎŜ ǿƛƴŘǎΣ /a9ΩǎΣ ŜǘŎΦύ 

ï Disk accretion / Star-disk interaction(star, inner 
disk, inner planets, magnetospheric accretion) 

ï Accretion shock / Disk evolution (high-energy  
irradiation, chemistry) 

ï Planet formationin the disk (structuration, 
migration, dissipation, engulfment) 

ï Magnetic fields / Angular momentum (star-disk 
interaction, winds, magnetospheric accretion) 

ï Structural evolution / Lithium depletion(differential 
rotation, magnetic dynamos, radius anomaly)

All of these processes impact on the evolution of the central star and its disk, 
and thus define the initial and environmental conditions for planet formation. 

(Almost) everything happens before 3 Myr!



Pre-main sequence models

Amard, Palacios, Charbonnel+ 19

+ Magnetic PMS models (e.g. Feiden2016)



Circumstellar disks around young stars

Sculpted by nascent planetary systems? 

Garufi, Benisty, Stolkeret al. 2017, VLT/ SPHERE

e.g., PDS 70 (Muller+18)



Star-diskinteraction

de Sá, Chièze, Stehlé+ 2014

Å Defines many of the properties of low-mass YSOs 
Å Primarily ǊŜƭƛŜǎ ƻƴ ǘƘŜ ǎǘŀǊΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƛƴǘŜƴǎƛǘȅ ŀƴŘ ǘƻǇƻƭƻƎȅ



I. PMS stellar magnetic fields

A key ingredient of PMS evolution



Measuring surface magnetic fields

ÅDirect Zeeman broadening 

ïSmall scale photosphericfield

(Johns-Krulland collaborators)

ÅSpectropolarimetry

ïLarge scale surface field

(Donatiand collaborators)



YSOs magnetic fields

ÅSpectropolarimetry: reconstruct magnetic field 
strength and topologyfrom Zeeman-Doppler Imaging

Courtesy C. Folsom

e.g. ESO/HARPS-Pol, CFHT/Espadons-Spirou, TBL/Narval-Spip

Stokes V



Zeeman-Doppler Imaging

Courtesy J.-F. Donati



PMS stellar magnetic fields
Strong dynamo fields in YSOs are primarily linked to their fully convective interior

Hill, Folsom, Donati+19
Folsom, Petit, Bouvier+16 
Donati, Gregory, Alencar+13
Gregory, Donati, Morin+12

Strong magnetic fields, mostly dipolar, in fully convective PMS stars (-> star-disk interaction)


