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Proto and post planetary disks

Proto-planetary disks:

Higrbla AS Stars (2N,

Central star

Ilﬂ

.
Dust disk

Orbiting dust grains accrete A protoplanetary disk of gas
into "planetesimals™ through and dust forms around a
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Planetesimals grow, moving in Gravitational disk instabilities
near-coplanar orbits, to form form a clump of gas that be-
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Large amounts of gas in
flared, "massive", optically
thick disks 1-10 Myr

Carmona et al. 2007

Little amounts of gas (?), in
optically and geometrically
thin disks 10Myr-1Gyr
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Proto-planetary disks




> Ingredients for telluric planets and giants
planetary core

» Grain settling and growth » disk opacity

» Chemistry active mainly on grains surface !

» Physical conditions and timescales for
planet formation !!




Dust phase

Scattered light Mid-IR imaging
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Submm/radio:
Entire Disk

optically thin ! @
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Gas Phase

Dust obs :
e Mass in dust only
* Broad features no kinematic

information
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Mannings & Sargent 1997
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Thi et al.: Molecules in protoplanetary disks
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Dynamics !!




Structure of these disks ?

What is the dust/gas ratio as a function of time ?
When does the dust settling/coagulation start ?
When does the gas phase disappear ?

Chemistry in these disks ?

At what ages of the systems are the planets formed ?




Debris disks




 Believed to be 2nd generation dust
(only ?) disks, result of intense
processes of
fragmentation/evaporation of
planetesimals

 Disk geometry is probably
structured by planets (grav.
resonances) ® indirect method of

planet detection
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e Gas phase ?

Resonance Na I doublet lines at 5990 and 5996 A
Olofsson et al. 2001




» Formation of these disks ?

» Gas phase ?

» Continuous transition between proto-
planetary and post-planetary disks ?




Transition

disks




Transition disks

Dynamics of the inner disk !!!
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What shall be done from

Antartica in the sub-mm
range ?




1) The obvious :

Continuum osb . (dust phase) : Rout, dust sizes
vs time, mass of the disks vs time.

Lines observations : gas content vs time,
dynamics, (?? gas disk == dust disk ??)




2) The less obvious :

1) Continuum : push limits in sensitivity to
get "model/assumption free" physical
quantities (T,,, rel.abundances, ...)

Try resolving these disks (deconvolution
needs sensitivity !)

Lines observations :
better sensitivity ® better dynamics and
comprehensive chemistry




2) The less obvious :
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Disks science can benefit a lot from Dome C submm
observations :

> stability ®» homogeneous/consistant datasets

> sensitivity allows to proceed a step forward in
comprenhension of disks (physical conditions for planets
formation)

Do not forget near and mid-infrared observations
that can benefit a lot from Antartica conditions
(warm gas, spectroscopy) !!!










s NTR/Mid-IR thermal dust (VLTI: Midi, Amber)

Domain sampled Scattered Light in Optical and NIR (opt. thick)

in current images
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