Circumstellar Disks and
the Dawn of Planetary Systems

Leonardo Testi (INAF--Osservatorio Astrofisico di Arcetri)

+ The Role of Disks in the Formation of Stars and Planets
+ Circumstellar Disks across the Stellar Mass Spectrum

+ Disks Evolution and the First Steps towards Planetary
+ Circumstellar Disks with ALMA
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From diffuse gas to Stars and
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The Case of GY11/CAMO033
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4+ MIR excess: flared disk with hole : R i
4+ IR is very sensitive to hot dust, but : Bl I
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4 Disk masses derived from mm
continuum observations
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Disks and High-Mass

+ There is evidence that also high-mass B
surrounded by massive (accretion?) disks - -0) bl i
+ Best examples:
» (G192 (Shepherd et al. 2001) ! 7
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Disk Evolution

+ There is evidence that disk evolution and planet formation
on timescales of a few million years

Young gaseous disk — 6 Myrs
CO(2-1): Mannings et al 1997

Evacuated inner disk — 15Myr
MID-IR: Koerner et al. 1998
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Debris disk — 100 Myrs .
Scattered light: Burrows et al. 199m*:
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Evolved dust in HAe disks

+ Search for the presence of large (cm-size) grains

+ The basic idea is to search for mm spectra that approach the
spectrum = this limiting case is reached only If the disk is
dust opacity is grey (size>>1).  [F~v*%0=2+; 1k, ~V]
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A small survey using mm
and VLA)

G HD 34282 [ HD 35187 L. HD 142868 |
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these “pebbles” are around

T WSS + Predicted values of B as a function
maximum grain size depend on the
size distribution, physical and
properties

+ The dust opacity coefficient [and
disk mass estimate] also depend on
parameters
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+ HST (Grady et al.), VLA 7mm
PdBI 1/3mm observations
the disk around HD163296
a gap, possibly due to the
a planetary object in the disk




A Bright Future for Disks and
Studies in Europe

+ VLT/AdaptiveOptics

» Disk surface structure and
composition

» Direct imaging of planes
+ VLTI

» Inner disks structure

» Disk accretion

» Disk/Jet interaction
+ ALMA

» Disks structure and
composition below 10AU

» Gaps and density
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Diamonds in the HD97048 Disk

+ VLT/NACO 0.08 arcsec 3.3um spectroscopy
4 Resolve the spatlal location of dlfferent dust components

F. (Arbitrary Units)
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A (um)

d (arcsec)

Large Grains: r <=10AU
(nano) Diamonds: r <=15 AU (Habart et al. 2004)
PAHs: r > 20 AU
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Circumstellar Disks and ALMA

+ Obtaining precise (high-fidelity), high angular resolution
disks is one of the top science goals of ALMA

» Long Baselines
» Large Collective Area
» Wide Frequency Coverage
+ Gas chemical processes and phisical conditions
+ Disk structure and evolution (formation of gaps)
+ Dust properties and evolution (grain growth processes,
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Circumstellar Disks and ALMA

+ Simulations of the observations of a disk similar to that
as observed with PdB and with ALMA
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Summary

Circumstellar Disks are very common around young stars
objects. This is a necessary result of the formation

Dissipation of disks around massive stars is a fast process
1Myr), while lower mass stars retain massive circumstellar
periods (> 10Myr).

Dust evolution occurs within circumstellar disks on a few Myr
~10Myr disks are found to contain dust particles which have
significant grain growth, with the most massive “pebbles” in
to 100 cm. These large grains carry a minority of the disk
stage.
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