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1) Ground based MIR imaging

Nuclear activity in nearby galaxies
Surface brightness - AGN viz. starbursts

10m telescopes
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Nuclear activity in nearby galaxies
Surface brightness - AGN viz. starbursts
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ELT 42m

MIR surface brightness diagnostics
up to D ~ 500Mpc

NAETIS

Mid-infrared |
E-ELT Imager and
Spectrograph

Ralf Siebenmorgen Crete 2010



2) MIR spectroscopy
10 Starburst (NGC 3266)
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3) Spitzer photometry of 3CR sources

« powerfull AGN: 178MHz flux limited, isotropic sample
23 quasars, 38 radio galaxies (Spitzer GTO: Fazio )
e 1<2<25 — rest frame 1.6-10um

Haas et al. (2008) Crete 2010



3) Spitzer photometry of 3CR sources
« powerfull AGN: 178MHz flux limited, isotropic sample
23 quasars, 38 radio galaxies (Spitzer GTO: Fazio )
e 1<2z<25 — restframe 1.6-10u/m

L Mean SEDs

— quasar

L - - VF, = Const.

> 10 _
<t - radio galaxy
-qr =

) i

— | S

> 10 | quasar reddened by A, =50 £

— . L PR Y T TR TR SR T

1 10 ° SED consistent with unification:

2 rest [ Mm ] Quasar: ~flat
RG: reddened quasar + host

Haas et al. (2008) * 24pm surveys biased to type I




4) Spitzer spectroscopy of 3CR sources

vL, (10® erg/s)

Leipski et al. (2010)
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5) Herschel observations of 3CR sources
at z<1 (proposed by Haas + 19 CoIs)
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3D Monte Carlo
radiative transfer models

1) ISM dust model N
2) PAH: SB emission & AGN destruction IR
3) MC model |
4) clumpy AGN torus models

CenA (ESO)
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1) ISM dust 2010
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2) PAH emission
Radiative transfer in
the nuclei of star bursts

Distribution of stars + Nucleus of NGC1808
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% 2) PAH emission
Radiative transfer in
the nuclei of star bursts
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SED library for SB
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http://www.eso.org/~rsiebenm

SMG at high z
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ﬁ 2) PAH destruction
® ® O Unimolecular dissociation
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Tielens (2005) ; Micelotta et al. (2010) ; Siebenmorgen & Kr(igel (2010)



2) PAH destruction

N, < 2 AE /[eV]
(PAH unstable)

1) single hard photon : independent of distance
2) many soft photons: ~inner torus

Tielens (2005) ; Micelotta et al. (2010) ; Siebenmorgen & Kr(igel (2010)



3) Monte Carlo

. Arbitrary dust distribution

[ . Pseudo adaptive mesh

. geometry

Krigel (2006) Crete 2010



1. Source emits "photon packages” of equal energy

2. Source
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1. Photons escape model cloud
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paralielization
t. Multiple photons at a time:
Challenges
4
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Gomparison of 2
ray tracing codes
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Benchmark = 'Dusty’ code (Iveciz et al. 1999):
unphysical at faint flux levels
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MC versus benchmark
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i
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2D henchmark
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2D henchmark
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pAH in 3D Monte Carlo
+ PAH

/. store PAH absorption
{ events of each cell

/| - compute PAH
emission

neglect PAH self
absorption
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Monte Carlo
+ PAH
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4) clumpy AGN torus

face-on edge-on  ~ d@ﬂSlTy structure
- 0 size [pc] 25 - 0 size [pc] 23

3D models: Heymann (PhD) Schartmann et al. (2008)

MIDI: Tristram (2007)

Statistical model: Nenkova et al.(2002, 2008)
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Shadows caused by clump structure

dark side: cold

bright side: hot

10pm emission
face-on
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Number of clouds < SED of AGN
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Data: Haas et al (2008), Leipski et al. (2010)
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Conclusion

% MIR observations consistent with unified scheme.

< Dust model of the diffuse ISM for extinction and
emission. PAH destruction by hard photons.

% Monte Carlo dust radiative transfer model
including PAH using vectorised computing
technology.

» Clumpy AGN torus model consistent with SED of
3CR sources.
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PAH in a mono-energetic
heating bath
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PAH replenishment
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AGN and hard photons
(EVV, soft X-ray)

neutral gas + dust [N r e
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4) IRS spectroscopy

of 3CR sources

* Quasar (10): ~ flat

* RG (9): reddened quasar +host
* similar emission line ratios

* no PAH

Leipski et al. (2010)
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