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pAH in 3D dust'1990

Stoubmodell der lokalen Sonnenumgebung
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1

PAH in 3D

spheroids

Voshchinnikov (2004)
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2: “2200" bump +
PAH ahsorption
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pAH in 3D extinction'2010
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pAH in 3D mean ISRF
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Sioubmodell der lokalen Sonnenumgebung
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PAH.in 3D dust’2010
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P A H in 32 Lorentzian profile Iso
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Tahle 1. PAH Properties
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pAH in 3D Radiative transfer in SB
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pAH in 3D post IS0

_—

Table 2. Astronomical PAH.

(1) 2) (3) (4) (5)
Wavelength | Damping Constant | Integrated Cross Section | Mode Remarks
An ¥ Tint
Lm 10 51 107*? em? pm
3.3 20 12 C—H stretch no data
5.2 12 1.1 C—C vibration tentative
\Vp] 6.2 14 21 C—C vibration
Q) 7.0 5.9 12.5 C-HT?
- .7 22 55 C-C vibration
| 8.6 6 35 C-H in-plane bend
+— 11.3 4 36 C—H solo out-of-plane bend
- 11.9 T 12 C-H duo out-of-plane bend
Q 12.8 3.5 28 C-H trio out-of-plane bend
Y- 13.6 4 3.7 C—H quatro out-of-plane bend | tentative detection
14.3 5 0.9 C—C skeleton vibration first extragalactic detection
,\ 151 3 0.3 C—C skeleton vibration tentative detection
-~ 15.7 2 0.3 C—C skeleton vibration first extragalactic detection
16.4 3 0.5 C—C skeleton vibration data do not cover full band
18.2 3 1.0 C—C skeleton vibration no data
211 3 2.0 C—C skeleton vibration no data
231 3 2.0 C—C skeleton vibration no data
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PAH in 3D post IS0
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pAH in 3D Monte Carlo

. Arbitrary dust distribution

! . Pseudo adaptive mesh

. geometry

Or'iginal code by I(r'l'igel (2006) - Toulouse June'10



pAH in 3D Monte Carlo

1. Source emits "photon packages” of equal energy

. geometry

2. Source
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pAH in 3D Monte Carlo
T=-In(Q)
*
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pAH in 3D Monte Carlo

1. Photons escape model cloud

o . geometry
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+ PAN

/. store PAH absorption
{ events of each cell

/| - compute PAH
emission

neglect PAH self
absorption
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in 3D MC

PAHIL=
naralielization
t. Multiple photons at a time:
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" 1. Cell locked when hit by photon
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d ¥ ’,’ “‘Ji'
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............. S Processing Units (CUDA)
----- R
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n 3D 1
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; 1D
pAH in 3D
== henchmark

sphere
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in 3D MC

pAH in 3D
methods
L Time
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pAHin 3D Monte Carlo
+ PAH
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PAH in 3D 2D
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: 2D
PAH in 3D
== henchmark
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pAH in 3D 3D
proto-planetary disk
+ spiral
T.= 5800K
L .= I‘sun
A, =10mag

8au

MHD (Fargo) density 3au
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Hin 3D 3D
proto-planetary disk
+ spiral
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ELT 42m
PAH Imaging

NAETIS

Mid-infrared
E-ELT Imager and
Spectrograph
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dual band
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ELT 42m
PAH imaging

D = 50pc
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e PAH imaging
disk with ~ PAH —— ||
disk without PAH —— |-
disk without spiral
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PAH in 3D
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pAH in 3D T Tauri stars
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10°F neutral gas + dust [ """f""""""f"""""'
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ﬁ PAH destruction

- 7] a ke T[K]A
Unimolecular dissociation: &’rco\o, \

Arrhenius form:

tdiS -~ EXp(EO/kT) /VO « tCOO|/f ~ 1S .

Trin = Eo/k In(VO) ~2000K; E, ~5eV; vy = 1013Hz

Omont (1986); Micedlotta et al. (2010); Tielens (2005)



AE=3N.kT,, ~01N,E, => N.< 2AE/[eV]
(PAH unstable)

1) single hard photon : independent of distance
2) many soft photons: ~1AU
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pAH.in3D Stationary disk

Sufficient X-ray photons?

10 ' t=1 } top surface layer X,= a/x

# C In PAH = hy - 41112/Lx
# hard y absorption/sec

|

‘PAH removal time’ << TT phase
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pAH in 3D Future

MC model of T Tauri disks
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PAH in 3D

Conclusion
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