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http://ssc.spitzer.caltech.edu/documents/compendium/galsci/




Palr-wise accretion

Disk of gas and dust

spinning around young Sun

Dust grains

Dust grains clump

into p|gne’resimc|5
Planetesimals collide

and collect into planets

http://www.astro.psu.edu/users/niel/astrol/slideshows/class43/




Gravitationally unstable disk
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Palr-wise accretion
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Gas mass
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Observationial difficulties

Energy diagram of H
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Favourable case: 3 Pictoris

* [3 Pictoris found to be
“shell” star by Slettebak
(1975, ApJ, 197:137)

Fe I 2484A

Lagrange et al. 1998, A&A 330:1091




Diagnostic tool
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NTT/EMMI Olofsson et al. 2001, ApJ 563:L77
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Preliminary results: Fe | 3860

Fe | emission (386.0nm) in the b Pic disk
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Radiation force
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On average, atoms move In
direction of incident radiation




Fernandez et al. 2006, ApJ 643:509 TABLE 1

RADIATION FORCE COEFFICIENTS

Ion i Ion 8P Ion pgb Ion pgb
s AN SN IRAT T = ni 0 min-s Q MIg> VI 724+ 4
L - U - U L ¢ VI 44402
> VI 0
Nal  (360+200 Cpef o
S — 5 CrI  (6.0+£3.0)1077
C1 A1¢ crm
Mnl 2843
C I] A 17 Mnl 7+1
Mn 11
Fel 2742
as A T4 Eel 5.040.3
CII (8.5+£0.910° Al 0.36+0.05  Cal 330 +40 Felll (3.04+0.6)1077
NI (2140110 AlIO 1241 Call 50410 Col 16+1
NI (7.54£0.5)10° Sil 6.0+ 0.6 Calll Coll 0
NII (7.0+£1.0)10° Sill 949 Scl 220 +20 Colll  (4.0+2)1077
O (3.3+£02)10* SiIl (5.8406)10* ScIl  (1.34+0.4)10® Nil 26+2
oo (3.1+0.7)10° PI 3.4+ 0.6 ScIll  (9.0+£3.00102 Nill  (7.0+2.0)1072
Ol (6.5+0.6)107 PII (2240.3)103 Til 9745 Nilll (3.04+2.0)1077
F1 0 PII  (5.0+2.0010* Till 2842 pe 4.4 %1071
FI (3.5+0.9)10° SI 0.56+0.09 TiIl (5.0+£0.1)107* e° 0.27

28 = 0 means that no ground state transitions are known in the range 1000A< X < 50000A

®Empty entries mean that no atomic data was available
“Proton and electron value calculated using Thomson cross section




Collisional braking: principle

before

Collision frequency — Braking Inertia




FUSE: Carbon absorption
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Roberge et al. 2006, Nature 441:724




B Pictoris gas disk composition
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Herschel and the fantastic 6
(B Pic, a Psa, € Erl, Vega,
AU Mic, t Cet)

e Guarantee Time programme to
thoroughly observe the F6

e Pl: Goran Olofsson
e PACS, SPIRE, HIFI

e 61 hours
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Line luminosity

O 163.2um C 11 157.7um
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GASPS

(ga2s In protoplanetary systems)

» Herschel key programme to look for
gas around young stars (1-30 Myr)

e Cll 157 um and Ol 63 um In 274 objects
 Follow up in Ol 145 pm and H,O
e 400 hours




Conclusions

 In carbon rich, B Pic-like disks, Herschel will
find a lot more CIl 157 um than Ol 63 um

* \WWe will soon have a better idea about giant
planet formation timescales
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