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Circumstellar disks

PAHS
— Why study them In disks?
— Why add chemistry?

Chemical model
Preliminary results
Conclusions and outlook



Star and planet formation

van Dishoeck & Blake 1998
Image by M.R. Hogerheijde

t ~10%10 Syear



Flaring disk, puffed-up inner rim

Natta et al. 2001
Dullemond, Dominik & Natta 2001

Irradiation under small angle:
cleared out by warm but nc-tll. hot

dust evaporation

/"’

face—on Irradiation:
much hotter!




Disk SED

Dullemond, Dominik & Natta 2001
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Some definitions

« PAH carbon skeleton,
can be in large number of
charge/hydrogenation states

e Cation positive charge (single, double, ...)
« Anion negative charge (single, double, ...)




PAHs are everywhere!



blue: 3.6 m

green: 4.5 m
orange: 5.8 m
red: 8.0 m (PAH)
Each star 106 DM,

2 pC across
1 kpc away in Cygnus

P " b L] .. s : 1 ‘ 7 g Bis ¢ " Y
Star Formation Region DR6 Spitzer Space Telescope * IRAC
NASA / JPL-Caltech / S. Carey [Caltech) ssc2004-18a




blue:
3.6 m

green:
45 m

orange:
58 m

red:
80 m
(PAH)

SG, face on
2 Mpc away
In Sculptor



“Flying Saucer”

Circumstellar disk
in  Oph

150 pc away
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Questions to be answered



IR emission per C atom (erg s#=1 sm—1 per C)
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IR emission per C atom (erg s»=1 sm—1 per C)
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Chemistry and IR emission



Photoprocesses
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Charge balance



Hydrogenation balance






Peak flux ratios



Conclusions and outlook



