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Open queastions about the torus F g
and I1ts environmant

Naked tori? The role of “other” dust
components

One torus rules it all? Unification of type 1
and type 2 AGN

Whas is the torus?

The winner takes all? Nuclear (<100pc) star
formation vs. black hole accretion

How about the wimpy ones? Low luminosity
AGN and the origin of the torus
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Effects of extinction on kpc scales: IR using Spitzer/IRS: Goulding et al. 2012
Using X-rays and HST images: Guainazzi et al. 2005
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Average nuclear (central 60pc) spectra:
data compiled by Esquej et al. 2014
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First GTC/CanariCam observations of AGN survey:
Alonso-Herrero et al. 2013
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Nenkova et al. (2008) clumpy torus models

Ramos Almeida et al. 2009, 2011, 2014 and Alonso-Herrero et al. 2011




Torus a2mission oaz:xs 10 tna mid-Ix

High angular resolution IR observations are needed to minimize

contamination from host galaxy

Modeling with Nenkova et al. (2008) clumpy torus models
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Ramos Almeida et al. 2009, 2011, 2012, 2014, Alonso-Herrero et al. 2003, 2011, 2013
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NIR hot dust

Torus models from Honig & Kishimoto 2010
and review HOnig 2013



Ad (arcsec)

-0.2

-04 -0.6 -0.8 -1 —-1.2

Ao (arcsec)

NGC1068

—~ L
> 3|
=N
£

N’

Y
(@)]
(@)

v

ALMA dust]
emission |
at AGN

location |

4'—"';/

TR R

1
0-...|
1

ALMA data: Garcia Burillo et al. 2014

(

about to be submitted)

10

Rest wavelength (um)

1l
100

SED + spectroscopy fit: Alonso-Herrero

et al. 2011




Muel=zr 2nd Cireurninuel=zar SFE I AG)

Q ol Lo e 151 pan
E | CanariCam 0.5” | 11.3um PAH
i | Spitzer/IRS 4" |
8 o
1= = .| ! :
i 2 Circumnuclear
: NGC2273 - ., R~200pc
g R),v'"". : ‘
° © EI}III‘E‘?IIIIIIOI‘Illll IIIII 1‘2III’;13
Sreass Rest—frame A(um)
GTC/CanariCam 8.7um o . o
. T . L S S S S T ': :' T :!'
3 g || CanariCam 0.5” | i ”_
© . 9 : ‘I
| Spitzer/IRS 4 ; / % /
; - — ] \ Pty
~ol . I i
ga; Circumnuclear /:; N (L
8 - T3 | \ : : 1 b T
B Mrk1066 » t% R=400pc ] "
’ I S Sy g
§k ~ :%"« : ,,pd‘#fjw’ﬂ #"r‘b‘u. m'm‘ :4
7 ™ é A i
| S S i R 1
Il L i iw..‘.btw I‘..\. L .R.=I4.:10pc Il L i :
T, " 0 . o ° g 9 10 11 12 13
arcse Rest—frame A(um)

Alonso-Herrero et al. 2014 in preparation, see also e.g., Siebenmorgen
et al. 2004, Honig et al. 2010, Esquej et al. 2014




NMuclear PAr] molaculas snizldad by torus

Siebenmorgen et al. 2004 predict PAH evaporate at D,s\< 10pc but will

survive at D,5\>100pc
PAHSs will survive if rate of reaccretion of carbon onto PAHs higher than
evaporation rate due to harsh AGN radiation field

1.5 2 44 . —1
Ny (tot i3 Ay 10** erg s
) ()
A 1044 cm™ kpc Lx
|

| 3000yr | Voit 1991, 1992, Miles 1994

[

Torus and/or material in host galaxy provides sufficient
material to shield the PAH molecules for RSA Seyferts:

L (AGN)~1041-10%* erg/s
Distances to AGN D,gy ~12-250pc
N,~a few 1023 to 10%4cm2

Ramos Almeida et al. 2009, 2011, Alonso-Herrero et al. 2011, Gonzalez-
Martin et al. 2013, Esquej et al. 2014
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RSA galaxies: data compiled by Esquej et al. 2014
New GTC/CanariCam observations: Alonso-Herrero et al. 2014 in prep.
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Conclusions ‘

®Host galaxy obscuration even on <100pc scales is important when
modeling torus properties

*Clumpy torus models reproduce nuclear IR emission of Seyfert
galzgldes but contamination by extended dust emission can be a
problem

®*Not a single torus? Sy1/high L tori are narrower and contain fewer
clouds than those of Sy2/low L

*Torus extent: are ALMA observations our best hope?

°Role of nuclear star formation and destruction/survival PAHs
especially at <10pc

High angular res mid-IR data + new VLTI data for large
samples of AGN will help understand the torus
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