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Viscous evolution does not explain disk lifetimes
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Viscous evolution does not explain disk lifetimes
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Viscous evolution does not explain disk lifetimes

Frequency of Dust Disks
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..nor transitional disks

Calvet et al. 2000, Ratzka et al. 2008,
-16 Akeson et al. 201 |
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Photoevaporation — the mechanism

10 km/s flow
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Photoevaporation — the mechanism

Flow rates : Xrays > Xrays-FUV > EUV

\

mostly neutral wind fully-ionized wind

10 km/s flow

LT ionized layer

accretion?
~102° ¢cm™2
~1022 cm?2 '/
Rg > 022 cm™2

e.g. Clarke et al. (2001), Ercolano et al. (2009), Gorti & Hollenbach (2009)
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Formation of gaps due to photoevaporation
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— impact on giant planet migration?
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Are disks being photoevaporated from the central star?

At what evolutionary stage and at what rate?
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Evidence for EUV/Xrays ionizing the disk surface
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Detection of [Nell] emission from T Tauri disks
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Pascucci et al. (2007)

By now over 60 detections (e.g. Guedel et al. 2010)
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High-energy photons ionizing the disk surface

Measured Lnen ~ a few 10-¢ Lyun are consistent with both
EUV and Xrays irradiated disks
(Glassgold et al. 2007, Pascucci et al. 2007)

EUV layer ~10,000 K Xray layer ~4,000 K

Recent ref: Alexander 2008, Hollenbach & Gorti 2009, Ercolano & Owen 2010, Gorti et al. 201 |
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Evidence for central star driven photoevaporation
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Blueshifted [Nell] lines — photoevaporative flows
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— 8 more disks present similarly
small blueshifts in the [Nell] line
3 Class I/l + 5 transition disks
(Sacco, Flaccomio, Pascucci et al.)
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Structure of the photoevaporative wind — TW Hya
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— ionized wind within10 AU — spatially symmetric wind
— more than 80% of the emission comes from the optically thick disk (> 1AU or > 4AU)

— neutral component of the wind not found

Pascucci et al. (201 1)
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Are disks being photoevaporated from the central star?
YES

At what evolutionary stage and a

Certainly when ‘transition disks’
likely earlier

v

> 1010 Msol/yr
<108 Msol/Yl’
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Nailing down photoevaporation rates
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Summary

* Photoevaporation driven by the central star does occur :

— certainly during the transition phase but likely earlier (Pascucci &
Sterzik 2009; Sacco, Flaccomio, Pascucci et al. in prep.)

* TW Hya: ionized wind extends from (>| AU or 4AU) out

to |0AU. No evidence for a neutral wind component
(Pascucci et al. 201 1)

* Work in progress on nailing down photoevaporation rates (Szulagyi,

Pascucci et al. submitted, Pascucci et al. in prep.)
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