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EXtinction: Prolate/ Sphere
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NGC2023
HD37903

Dust model :

- Extinction
- Emission

- Polarisation
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Circular polarisation of dust:

oblat versus  prolate
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30 Monte Garlo
® Arbitrary dust distribution

X Radiative
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Monte Garlo

A

® Source emits “photon packages” of equal energy
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Monte Carlo
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Monte Garlo

1. Photons escape model cloud

5. detection
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vectorized MC
100 x faster

. Multiple photons at a time:

Challenges:

" Heymann & Siebenmorgen (2012)

% Cell locked when hit by photon

s Parallel random number

generator (Mersene Twister)

<+ Graphical Processing Units
(CUDA)
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Comparison of 2
ray tracing codes
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proto-planetary disk
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ELT 42m
PAH imaging
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Shadows in planet forming disks

“*» Gaps and ring-like structures:
... are caused by hydrostatic + radiation balance without
the need to postulate a companion/planet

(Siebenmorgen & Heymann, 2012).

“*» PAH emission from disks:
Low / high detection statistics of PAH in
T Tauri / Herbig Ae stars is consistent with
X-ray destruction of PAH (Siebenmorgen & Kriigel 2010).
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Gaps and ring-like structures in
hydro-dynamical simulations

Lagrange et al, p Pic planet detection,
Science'l10:

" .validates the use of
disk structures as
fingerprints of embedded

planets.”
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Radiative transfer
1D slab geometry

Initially we assume that the disk 1s isothermal in z, and the
density 1s given by

, _ (2 XD 2
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Dullemond et al.2001 Puffed up inner rim
Kama et al. 2010
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Puffed up second rim
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Puffed up third rim
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[ Y1 AU) = 52-dusu‘cm3]

Parameter T Taurt  Herbig Ae
Stellar luminosity L, [Ls] 2 50
Stellar mass M, [M;] | 2.5
Photospheric temperature I, [K] 4000 10000
Column density Xr) = 3-‘,;%”1(‘#)7 [g-dust/em®] r<1AU: y=0.5
r>1AU:. y=-1

Vertical optical depth [ 7,.(1 AU) 10000 ]
Dust density in halo Pralo [2-dust/cm’] Oor1.5x 107"
[nner disk radius lin evaporation
Outer disk radius Fout |AU] 22.5 40
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Gaps and ring-like
structures in the

B mid-IR emission
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Gaps and ring-like
structures in

scattered light
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pAH in 35
PAH emission from disks

s»» PAH detection statistics

»» PAH excitation /
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PAH in a mono-energetic
heating bath
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pAH in 3D
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Stationary disk
Sufficient X-ray photons?
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PAH in3D
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pAH in 3D
Mid-IR emission from Herbig disks
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Shadows in planet forming disks

» Dust model for:
extinction, emission, linear and circular polarisation
“*Gaps and ring-like structures:
... are caused by hydrostatic + radiation balance without
the need to postulate a companion/planet
(Siebenmorgen&Heymann, 2012).
< PAH emission from disks:
Low / high detection statistics of PAH in T Tauri /
Herbig Ae stars is consistent with X-ray destruction of
PAH (Siebenmorgen & Kriigel 2010).
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PAH band ratios:
ionisation -— dehydrogenation
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