ABSTRACT

We have studied the effects of the gas accretion flow on the
distribution of molecules in hot inner regions as well as on the
spatial and size distribution of dust particles in protoplanetary
disks. Our results have shown that the high C,H, abundance
observed toward young disks may suggest relatively high
accretion velocity (>50cm/s) in the disks. Also, the observed
infrared excess radiation of dust continuum can be reproduced
when the density of the surrounding cloud is high (>10%m-3)
or the viscous parameter is high enough (@>0.001). In
addition, we propose observational diagnostics of the gas
accretion flow and the dust evolution in the disks using ALMA.
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DISK MODEL

gas density : vertical gas temperature féx
hydrostatic equilibrium : local thermal equilibrium
surface density T+ TpetLlgAyine=0)
: steady accretion model I’y : X-ray heating

dust temperature T : FUV heating

Ay : radiative cooling

: local radiative equilibrium . g
Lgr : gas-grain collisions

-stellar irradiation
-viscous heating (Nomura & Millar 2005, Nomura et al. 2007)
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Spatial distribution of molecules

Effect of Accretion Flow on Chemical Structure Comparison with warm infrared lines
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gas disk dispersal
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migration of (proto)planets
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Prediction to ALMA observations
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Effect on spectral energy distribution
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Vertical and Radial Motion
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Summary
Distribution of hot molecules in inner disks
timescale of chemical reactions (—104%yr)
Z accretion time (~r/v,)
— high/low abundances of some species

Spatial and size distribution of dust particles
: controlled by infall from a surrounding cloud
(vertical) or gas accretion flow (radial)
infrared excess « n,,>10%m= or a >10273
Observational diagnostics by ALMA
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