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of Atomic Lines in Transrtlonal Disks.
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- thin inner regron of a few AU radius. The inner gap/hole might be caused by several mechanisms among which grain growth,
te the evolutionary link between the optically thick disks of young T Tauri and Herbig Ae stars and debris disks found around many

re ated to disk photoevaporation we initiated a program to analyze infrared speotra of a sarnple of transitional disks ooserved witn g
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urrounded by circumstellar disks containing gas and dust.
orm of gas, while the dust component constitutes only a small
ese circumstellar disks are planet nurseries, they provide the ra
orm. Thus, understanding their evolution, especially the evolution of
ey to the understanding of planet formation.

2d atomic and ionic line ratios measured in spectra of pre-main sequence ¢
Sitive  indicators of the hardness of the radiation field |mp|ng|ng on the d|
pecifically, [Ar [I]/[Ne [I] and [Ne [I}/[Ne Ill] line flux ratios cc rmln g
cases in which a hard/soft EUV, or hard/soft X-ray stell main s
lonization for the disk atmosphere (e.g. Hollenbackh
necessary for properly estimating the photoevapora:

We present a low-resolution Spitzer IR
[Nelll] 15.55 um lines in 56 transition:
infrared but strong far-infrared e
radiation field because their i
demonstrating that we

resolution spectra, he

Finally, we also cc

In order to inves

Results:

First [Ar |l] detections in protoplanetary
disks (30% of the sample). An example:___.
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|ts of Infrared lines from [Ar |l] at 6.98 urn, [Nell] at 12.8
- etermlnes the timescale of gas dissipation from the disk, thus sets an upper limit for planet formation timescale. £
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X ‘?ﬂ: ‘Upper limit calculation, in the case of line non-detection o

1 urn, and [Ne [ll] at 15.55 urn lines that trace the hot disk atmosphere and can -fg__

Sample Selection and Data F

» 56 transitional disks -- collecte a e Spitzer IRS low-resolution spectra
* Data reduction: FEPS (Formatr . gle vqutron of Planetary Systems Legac Sc
| program) Spitzer pipeline (Bouwman et al. 2008)
* Flux measurement with IDL: five-point Newton-Cotes integration and Mon 3
bectra generated — flux uncertainties :
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Determination of the [Nelll/[Nellll and [ArlI/Nell] line flux ratios

ne Flux Ratios:

[Nell]/[Nelll] Line Ratios with the Corresponding Models

Hard X-Rays Model (H&G 2009)
Soft X-Rays or EUV Model (H&G 2009)

[Nell] / [Nelll]

m Lahuis et al. 2007
m Pascucci et al. 2007
m Na Jt t I 2010
m Flac et al. 2009
Pri m d ID sks - Model (E&O 2010)
i1 Disks with Inner Holes - Model (E&O 2010)

figst clataetons of [Ar i ines

also detect [Ne Il] lines for the first time in LR IRS spectra
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4, JAr llJ/INe ] line flux ratio Il*s points to a soeft X-rays/EUV stellar
Spectrum
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