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r: The MIDI AGN Large Programme

What causes AGN activity!?
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Leonard Burtscher: The MIDI AGN Large Programme
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Leonard Burtscher: The MIDI AGN Large Programme

The AGN ,,torus”

as resolved on sub-pc scale with VLT

3 component model of the dust emission in the Circinus galaxy
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AGN Torus disappearance

Disk wind scenario

® Mas§ outflow ~ L2 L ~ Mi,
— Mout/Min ~ I--I/2

® since Mou: must be < Miy,, torus disappears

‘(o) at Lol ~ 10%? erg/s (Elitzur & Shlosman
Radiation-driven outflow / disk wind 2006)

(e.g. Gallagher+ 201 3)
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AGN Torus disappearance

5
r (pc)
Radiation-driven outflow / disk wind
(e.g. Gallagher+ 201 3)

Starburst-driven inflow
(e.g. Schartmann+ 2008)

Disk wind scenario

® Mas§ outflow ~ L2 L ~ Mi,
— Mout/Min ~ I--I/2

® since Moy must be < Mi,, torus disappears
at Lbol ~ 10%? erg/s (Elitzur & Shlosman
2006)

Stationary accretion model

® volume filling factor ® ~ Meorys!/2 ~ L-!72
— ® ~ L2 (Beckert & Duschl 2004)

® clumpy torus: ® < | — lower limit for

existence of obscuring torus at Lyoi ~ 1042
erg/s (Honig & Beckert 2007)
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The mid-IR-X-ray relation
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Even with sensitive mid-IR observations .

The mid-IR-X-ray relation
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Probing the non-stellar
continuum with SINFON!I
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CO Equivalent Width (Angstroms)

Probing the non-stellar
continuum with SINFONI
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Probing the non-stellar

continuum with SINFONI *r

NGC 2110 1" off nucleus

0.6

0.5

0.4

0.2

0.1

F,

o

W
IIIIIIIIITIIIITI]IIIITIIII1TIHIITTIII]1IIHI D I]II1TIITI

0.0

EW~10A

2.28

2.30

2.32 2.34 2.36 2.38
Wavelength [um]

12

10

CO Equivalent Width (Angstroms)

] |||||||| I T T TTIT I T T 1T
B — continuous i
e Tgp = 100 Myr
— | --- Tgp = 10 Myr  —
= B ,l “ —- instantaneous |
e g ‘. .................................................. PR RO T
g 14 B ,’ | ,':__f, ]
8,3; C A i
2 L _
1o L4
< I
w l
(o]
O :
=10 1
I -
8 Davies+ 2007-
_I“I | - IIIIII| | - IIIIII| | - IIIIII_
107 108 109 1010
Age [yrs]
__3q _
5a - |
i “!!2-94235i355539!5§§'
__‘;’g_ ?!:-%5-—-“:-—51_—,
: }Typicol Error :
L 4q 4
[ 5 | : ]
5 | |  Hicks+ 2013 °
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Radius (arcsec)



-

(TN

Probing the non-stellar
continuum with SINFONI

NGC 2110 1" off nucleus
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continuum with SINFONI| =

NGC 2110 1" off nucleus
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NGC 3281 (AGN)
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NGC 4030 (inactive)
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NGC 1097 (LINER)
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NGC 2911 (LINER)

no dilution, but two stellar populations

box: 3“ (1 kpc) W CO EW [A]




NGC 5135 (Seyfert 2)

some dilution and two spiral arms
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Equivalent Width (r)
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The EWOdistribution
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The EWOdistribution
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The EVV distribution
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The EVV distribution

Histogram Density
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The EWOdistribution
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L dilute VS. Lx

Lool ~ 102 erg/s
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Ldilute VS. Lx

Lool ~ 102 erg/s
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1 Good correlation between

non-stellar K-band light
and X-ray light.
Torus does not disappear
above Lpoi ~ 10%* ergls.



Ldilute VS. Lx

Lool ~ 102 erg/s
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Torus does not disappear
above Lpoi ~ 10%* ergls.
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Stellar
luminosity
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Stellar
luminosity
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relative intensity
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log L dilute / (erg/s)

A near-IR — mid-IR
correlatlon
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Conclusions + Outlook

® The bimodality in the dilution of
starlight by the AGN is caused by a
nearly constant stellar surface
brightness and a wide range of AGN
luminosities

® We establish a new correlation
between non-stellar continuum in the K
band and X-ray luminosity. Outliers
have peculiar X-ray properties.

® We also find a good correlation
between the nuclear non-stellar near-IR
light and the nuclear mid-infrared light.
Some of the few outliers are known to
be devoid of hot dust.
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Powerful AGN sample

ongoing SINFONI + XSHOOTER observations
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Nuclear Starburst in NGC1068
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Star forming Region Size & Mass

fit intensity & dispersion simultaneously with bulge + ‘disk’
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« for each component, fit: Retr N,

lp, O
* bulge component
R & n similar to NICMOS profile

* nuclear ‘disk’” component

R+ =0.51" = 36pc n
1.6 o
35-55km/s

* Myyn = 5-9x10’M_,,
e Mg, ~ 1x10’M_,, (Greenhill+ 96)
« Zgyn ~ 2x10* Mg,./pc?

« My,n/L¢ ~ 4 agrees with starburst age
200-300Myr (Davies+ 07)

e Mg, /M., ~ 0.15
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Nuclear Starburst in NGC1097
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Star forming Region Size & Mass

fit intensity & dispersion simultaneously with bulge + ‘disk’
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« for each component, fit: Resr N,
lp, O
* bulge component

R & n similar to NACO profile

(Prieto+05)

* nuclear ‘disk’ component

Res = 0.28” = 24pc n=
0.8 o <™
30km/s

* Myyn = 1-5x10’M_,,

* Mgy
12x10’M
5x10’M

(Lewis+ 06, 0=196km/s)
(using 0=155km/s)
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sun

 low stellar mass, consistent with young
age (Mg, /Ly < 1)

e Mg/M,,.. > 1
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