High resolution far-IR
observations of

obscured AGN
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Co-eval Growth of Black Holes and Host galaxies

Dust-enshrouded AGN
accretion phase undergone by
all galaxies?

Need to compare evolution
of BH mass function with
galaxy mass and luminosity
functions in large samples

Must include heavily obscured
AGN

Both peak at z = 2 — 3, when
most SF was in LIRGs —
current data very limited

Key AGN signature: high-
excitation fine structure lines
e.d., [NeV] 14.3 um

[OIV] 26 um
Line widths indicative of BH
mass




Kev Science

interplay between accretion onto
black holes in AGN, star-formation and the
feedback related to both

-> Oni.j rest-frame MIR/FIR spet:Erosc:QFv Ls
able ko brace bhese physical processes.

diagnostics to
distinguish between and qu&h&fy the two,
->
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From Herschel (G&i.axv evolubtion in
the 0<z<4 range; Y:



OBSCURED PHASE

OBSCURED/LOW LUMINOSITY

‘Grruppioni+ 2013
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> AGN and galaxy co-exist in the same object

Low t4(9.7um) = Silicate High 7,(9.7um) = Silicate
2) Nuclear | feature in emission | feature in absorption

* direct Light (opt/UV)

e re—emission (IR)

face on

« scattered Light edge on
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MAGPHYS + AGN

(daCunha+roy + Frikz+06 =» Berbta+12)

4

exkincted
> Skars+starb

AN




density

Infrared fine structure lines

>

Stars b.-h. accretion

ionization

Spinoglio % Malkan (1992)



Type 1
AGN

I:2-10 keV/F[OIII]obs

I-[om]

SDSS-[0111]

I:2-10 keV/F[OIV] I:2-10 keV/Fmid-IR

LIO'V] Lnid-IR

12um sample Underlying thought: [0111], [01V],
mid-IK continuum are Me.ocri.j

isotropic AGN indicators



(dus!:v torus: 1-10 pc; 9as inflow: <loo-1000 Pc)



Sdetect Compton-thicke sources (NH > 1024 cm?) that
largely escape X-ray surveys (even at hard X-ray)
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' MERGERS MODEL PREDICTIONS/IMPLICATIONS:

1) blow-out/feedback phase very short (¢ 100 Myr) - RARE !
2) BH growth and SF almost “simultaneous”

.3) blow-oult/feedback phase X-ray obscured (torus+host ISmM)
4) blow-out/feedbacic phase IR bright



Continuum normalized spectra
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Fischer+lo: P-Cygni
rofiles in OH Lihes,
with broad blue-shifted
absorption
Feruglio+10: broad CO
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‘Cicone+ 2013

(b)
0.30

0.25

0.20

F(Jy)

0.05

0.00 b

IRAS F10565+2448

(cen pix)

.-

!
|
1
|
|
1
1
[4
!
!
!

—1000 —500 0

velocity (km/s)

500 100¢

0 1000

velocity (km/s)

i i i
2000

3000



Best targets to look for / detect outflows:

coevolution models (Xshooter rationale):
X-ray luminous, obscured and “dusty”

Cicone+13 (observational results):
high SFR and/or AGN presence




n MIPS/0r1000, R-3.6>4



Courtesy of M. Brusa

outflow of ~300 kem/s



" 1 DelVeechio et al., n prep.

CcT

Gilli+ 2010



) . Space density of CT AGN AGN vs SF luminosity
Spatially resolved CO line

CT QSO
z=1.245
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"I Delvecchio et al,, in prep.



Herschel is well suited to surveying large regions of the sky,
detecting thousands of obscured sources

Shigh anqular resolution images in far-IR spectral Lline
and continuum, <0,1” in size, crucial in disentangling AGN
from SF activity, constraining Mg,., Ma,. NH

put strong constraints on pser and Wgyue vs. z ab 1<2<3
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| Large spread:

optical/UV
< correct for extinction

Sub-mm
< z-distrib.,, completeness




Kej f?;@.quiremev\%s

- measure the molecular gas mass and study the gas kinematics
on sub-Kpc scales

- spatially resolve the gas column density

- constrain the size of dusty torus



