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GENERAL INTRODUCTION



PROTO-PLANETARY DISKS

ACCRETION AND TURBULENCE

Picture credit: Artist’s impression of a protoplanetary disk around the brown dwarf OTS44. Nasa




TURBULENCE, MRI AND DEAD ZONE

i Deadzome

TO PLANET FORMATION

Picture credit: www.lanl.org




MOST RECENT STUDIES
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Picture credit: Dzyurkevich et. Al (2010); Lyra & MacLow (2012)
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COMPLEXE INTERPLAY
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IMPACT ON THE
INNER EDGE ?
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COMPLEXE INTERPLAY INNER EDGE DYNAMICS
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Picture credit: (1) Latter & Balbus (2012)




METHOD



NUMERICAL TOOL

NON ISOTHERMAL MHD
SIMULATIONS

Unon AMR version of RAMSES
Uno vertical stratification

Qtoroidal magnetic field
UNo dust
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THERMODYNAMICAL PROCESSES

UHeating = local dissipation of
turbulent fluctuations

dCooling: —op(T*—Ty)
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MAIN RESULT
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PHYSICAL INVESTIGATIONS
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COMPARISON WITH THE MEAN FIELD MODEL
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PROPAGATION PROCESS...
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DENSITY WAVES HEAT THE GAS
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Fluid Mechanics
Landau and Lifshitz (1987)




PROPAGATION PROCESS...
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1. Introduction

Cusrent models of protoglanetary (PP) disks are precicated
mm iden that significzmt regions of the disk are too poarly
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J. Faure et al. 2013
« Dynamics of the dead zone inner edge in PP disks »
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FUTURE WORK



VORTEX FORMATION

Lyra et. al (2012)

VORTENSITY PERTURBATION
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VORTEX FORMATION
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DEAD ZONE THERMAL STRUCTURE
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VORTEX FORMATION

WHEN THE FRONT
HAS REACHED
ITS FINAL POSITION

VORTENSITY PERTURBATION
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VERTICAL STRATIFICATION

Model M_IREB, t=300 years
F max(A)=6.5751-10° - =
F min(A)=0.0159

Disk Height [AU]

Radius [AU]

Picture credit:  Dzyurkevich et. al (2010)

U Global stratified MHD
simulations
»More realistic cooling

function 6(z)

d Global stratified +
radiative MHD simulations
»Mario FLOCK CEA Saclay

FLD method in PLUTO code
(Flock et. al 2013)




CONCLUSIONS

The Active/Dead interface
exhibits a dynamical
behavior

Waves play a crutial role
on the dead zone
dynamics and
thermodynamics

Vortex formation ?
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