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Overview

Anqular Clustering of XMM-ATLAS AGN
2-8keVV XMM-ATLAS AGN selection
n(z) of the XMM-ATLAS AGN via x-correlations
XMM-ATLAS AGN 2-D and 3-D information

Summary — Future approach
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If there is a relation between the growth of the black hole and the star-formation rate, as
predicted in many evolutionary models, one would expect a correlation between the X-ray and
infrared luminosities, as probes of the two processes.

Shao+10, Mullaney+12 have no evidence for such relation.

Lutz+10 argue in favour of two paths of evolution, secular at low AGN

luminosities and merger-driven for high Lx.

Rovilos+12 confirms the evolutionary connection between the host and the AGN in the z>1
Universe.

For lower-redshift cases the luminosity- redshift parameter space is scarcely populated,
especially for z<0.5, owing to the narrow areas covered in pencil-beam surveys. Moreover,
current wide-area studies of AGN hosts rely on optical identifications, tending to detect the most
bolometrically luminous QSOs
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Co-evolution of AGN with hosts based on

merger scenario is on the accepted Initial halo mass (and clustering bias) se———)p

Hickox+09 High Medium

(c) Interaction/“Merger” (d) Coalescence/(U)LIRG

Gas-rich galaxy(s)

- now within one halo, galaxies interact &
lose angular momentum

- SFR starts to increase

- stellar winds dominate feedback

- rarely excite QSOs (only special orbits)

(b) “Small Group”

- glaxies coalesce: violent relaxation in core
- gas inflows to center:
starburst & buried (X-ray) AGN
- starburst dominates luminosity/feedback.
but, total stellar mass formed is small

- BH grows rapidly: briefly
dominates luminosiy/feedback
- remaining dust/gas expelled
- get reddened (but not Type If) QSO:
recent/ongoing SF in host
high Eddington ratios
merger signatures il visble

- dust removed: now a “traditional” QSO

- host morphology difficul to observe:
tidal features fade rapidly

- characteristicall blu/young spheroid

SMG/ULIRG

(g) Decay/K+A Optical/IR

quasar
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Optically-faint
X-ray AGN

- halo accretes simikar-mass
companion(s)

- can occur over a wide mass range

- M stll imilar to before
dynamical fricion merges
the subhalos effciently

SFR [Mp yr™']

(a) Isolated Disk

- halo & disk grow, most stars formed
- seculr growth builds bars & pseudobulges
-“Seyfert” fueling (AGN with My>-23)

- cannot redden to the red sequence
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Hopkins+08

- QSO luminosity fades rapidly
- tidal features visible only with
very deep observations

- remnant reddens rapidly (E+A/K+A)

-“hot halo” from feedback
- sets up quasi-static cooling

(h) “Dead” Elliptical

- star formation terminated

- large BHispheroid - eficient feedback

- halo grows to “arge group” scales:
mergers become ineffcient
- growth by “dry” mergers

Observed at :
0.25<2<0.8 L

Early-type galaxy
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Optically-faint
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Even without mergers,
the picture of co-
evolution still stands.
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According to recent observations of intermediate luminosity AGN at 1<z<3, they tend to
reside in hosts with SFR rates similar to the non-active galaxies at their respective
redshifts, indicating that there are no special host properties favouring the

activation of the super-massive black hole.

However, there is controversial evidence for the
most active cases:

Rovilos+12
Page+12
Harrison+12
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Puzzle is incomplete at low-z and
high Lx

Rovilos+12
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There is some evidence for
dependence of the sSFR on Lx at high z,
although there is no such evidence at low ot
redshifts
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An important diagnostic of the evolution of AGN and their host galaxies comes from the large-
scale environments in which AGN reside. A powerful way to constrain the environment Is
through the galaxy/AGN cross-correlation function

(e.g. Coil+2009).

Coil+09
Georgakakis+09 Find that AGN reside preferentially in group environments.

Hickox+09

Of particular interest is the clustering dependence on X-ray luminosity as this can effectively
differentiate between the main models for AGN fuelling: secular (i.e. Bower+08) vs. mergers
(Hopkins+08)




So far..

There Is no wide contiguous field
with X-ray & far-IR in order to have
an unbiased view of the AGN and

host.

Fear of the Dark??




A XMM-ATLAS Survey

e Details

300Ks total exposure over 6 sg. degrees in Herschel Terahertz Large area survey

XMM-Newton & Herschel SPIRE+PACS coverage

KIDS (soon)

%
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Credit: ESA/Herschel Space Obscwétory/l( ATLAS Consortium .

Pl : I. Georgantopoulos
NOA-IAASARS
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XMM-ATLAS
2-8keV AGN selection

~ 1831 AGN at 0.5-8 keV
+ 1589 AGN at 0.5-2 keV
~ 818 AGN at 2-8 kev

653 SDSS/VIKING counterparts for
the 2-8 keV AGN

2-8keV
| ‘ | | | |

—14 —-13
log(flux)(erg/s/cm?)



(5] AGN Clustering

The X-ray selected AGN clustering and its dependence on luminosity can place strong
constraints on the the AGN fueling modes, hence on the AGN-galaxy co-evolution models

Numerous X-ray AGN angular studies in the past
Vikhlinin & Forman95; Akylas+00; Yang+03; Basilakos+04,05; Gandhi+06; Puccetti+06;
Carrera+07; Miyaji+07; Plionis+08; Ebrero+09; Elyiv+12 etc

Clustering x-ray AGN studies adopting spectroscopic redshifts
Gilli+05; Yang+06; Gilli+09; Hickox+09; Coil+09; Krumpe+10; Cappelluti+10; Miyaji+11;
Starikova+11; Allevato+11; Koutilidis+13 etc

Almost half of the studies are able to detect a strong correlation, while the rest do not present any
strong/statistically accepted indication.




AGN Clustering

REDSHIFT

Free and cheap redshifts can be
yours!!!




ATLAS AGN

‘Calibrating Redshfit Distributions Beyond Spectroscopic Limits With Cross-Correlations'
Newman 2008

3— v da(z)3dl/dz

270 H ()73 pTmar

Recovering the n(z) of the XMM-

Pp(2) = w(2)

wsp (0, 2) ~ ¢p(2) Tg,sspp gsp = (gssfpp)%

Errors in assumed cosmology
Hlais evelliten Can affect more future photometric
Errors from the spectroscopic auto-correlation surveys that aim to constrain DE

Field-to-field zero points variations




VLTI/VIMOS P86 LRG spectra
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[ h 700deg? q=2+3 spec LRGs 7
B 700deg? phot LRGs

VIMOR [Res st ! Nikoloudakis+ 13 was

the first study ever that
adopted Newman's
method in real data,

on Stripe 82 z~1 LRGs

04 06 08 1.0 1.2 1.4]
Redshift 7

0.6 0.8 Regl's%ift 12 14 ’ Nikoloudakis & Shanks, in prep '8




Random catalogues
XMM-ATLAS

Randoms for Randoms for
optical sources 0.5-8keV AGN




w(08) raw measurement

|
single power-law
O XMM ATLAS hard band AGN w(6) + 16 error
10.000
Landy & Szalay estimator
Poisson errors
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ATLAS AGN

Newman + Hard band Lx n(z)

XMM ATLAS AGN x-cor
XMM ATLAS AGN hard band L,

Aird et al. 2010

Redshift

Galaxies

In the future, KIDS will provide
sufficient deep coverage in XMM-
ATLAS for accurate photometric
redshifts that can used to better
constrain the z>0.8 range.

SDSS phot-z gals |

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
redshift




w(0) raw measurement
&

3-D information

single power-law a

O XMM ATLAS hard band AGN w(8) + 1o error LX (nZ) + Ll m bers
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In good agreement
with previous results :

. = i.e. La Franca+05,
10.75+15 1.89+0.175 Miyaji+07, Ueda+08,

10.8+1.5 1.8 T Ebrero+09,Gilli+09,
Elyiv+12
10.65 £ 1.35 1.9




(=] Summary- Future approach

The XMM-ATLAS survey with its wide-contiguous area, with 300Ks XMM-Newton & Herschel
SPIRE+PACS coverage, is a great opportunity to provide sufficient insights over:

i) the link between AGN and star-formation activity in the low-redshift Universe,

i) the effect of very luminous AGN (with Lx>10"44 erg/s) on their hosts.

Clustering analysis for the hard band XMM-ATLAS AGN (818 sources/ 653 optical counterparts)

Newman's x-correlation technique for one more time is capable to reconstruct the observed n(z),
establishing its efficiency for existing/upcoming surveys:

ie. see more about eROSITA's
The clustering strengths of the 0.5-8keV XMM-ATLAS AGN AGN clustering on Merloni &
are in good agreement with previous findings. Kolodzigji=liC IR

XMM-ATLAS AGN needed to be further studied, in order to derive the desirable quantities such
as the clustering luminosity dependence, the large scale bias and its evolution, the dark matter of
their host galaxies (i.e. via the HOD formalism, Miyaji+11)




