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Motivation

® Protoplanetary disks : science driver for ALMA

® First investigations Wolf et al. (2002), Wolf & D’Angelo (2005)
® Hydrodynamical simulations of 2D gas-only disks
® Synthetic images: 3D structure (gaussian in z), uniform dust
® ALMA at its limits (shortest A, longest baselines)
® Constant 30° phase noise

® Subsequent improvements

® Simulations of 3D gas+dust disks, self-consistant dynamics
Barriere-Fouchet et al. (2005), Fouchet et al. (2007)

® Syntheticimages based on resulting 3D dust distribution
Pinte et al. (2007)

® More realistic phase noise (GILDAS, CASA)



Hydrodynamical Simulations

* SPH 3D two-phase (gas+dust) code

e CTTS disk
s Max =1 Mo
® Md|sk = 0.02 M@

* Initial dust/gas ratio
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Raw synthetic images
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Raw synthetic images




ALMA simulated images




ALMA simulated images
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ALMA simulated images
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Optimal parameters
t=1h 6=0.10"
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Well-mixed approximation
t=1h 6=0.10"
‘ | Dust assumed

to follow the
gas distribution

—~
S
«
()
=
=
£
~
X
=
T
.'~ -

X ¥ Y AT 2] X > P Tt et ot " &
il 3 .vr §0I‘ .-;.-_’. " - _—'\ - ™ :‘r:“

m .-




Effect of phase noise
t=| h. '9=O.I0”

Median sky quality
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Effect of phase noise
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Varying disk inclination
Mp=1IM A=850um t=I1h 6=0.10"




Varying distance and declination
Mp=1M A=850pum t=1Ih

Reference disk @ 140 pc
e 5 = 23"
6=0.10"

Ophiuchus Taurus Lupus (I)  Chamaeleon (I) Serpens
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Conclusion

® Pipeline for a systematic study of disks as observed by ALMA
® ?-phase 3D SPH — radiative transfer & ALMA simulator

® Self-consistent dust dynamics essential for realistic maps

® Gap detection
® single |-hour exposure at well chosen A sufficient
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More information:

Gonzalez et al. 201 2,A&A, in press (arXiv:1208.5436)




