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he physics of AGN evolution

* Rapid decline since z~1
| ¢ Broad plateau at z~1-3

| * What is the physical process
' driving this evolution?

— Smaller BHs at lower redshift
— Decreasing accretion rate

— Decline of gaseous mergers

_ ; — Different accretion modes at
1 5 3 7 : different epochs

[
=
B

spatce volume denslty for L, =43

el
9
Ln

Johannes Buchner et al. in prep.: AGN evolkt
iIncluding Compton Thick sources

also Buchner et al. 2014, A&A, 564, 125




he physics of AGN evolution

* Rapid decline since z~1

| ¢ Broad plateau at z~1-3

| * What is the physical process
' driving this evolution?

— Smaller BHs at lower redshift
— Decreasing accretion rate

— Decli rgers

_ ; — Different accretion modes at
1 5 3 7 : different epochs

[
=
B

spatce volume denslty for L, =43

el
9
Ln

Johannes Buchner et al. in prep.: AGN evolution
iIncluding Compton Thick sources

also Buchner et al. 2014, A&A, 564, 125




Black hole fuelling modes to z=1.
large Scale Clustering of AGN

Fanidakis, Georgakakis, Mountrichas et al. 2013
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Black hole fuelling modes at z=0
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UVJ diagram
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Multi-wavelength surveys

AEGIS-XD,
CDFS-4Ms
C-COSMOS:
v' Chandra X-ray
v' Optical/near-IR SEDs
v’ Large spec-z surveys
v HST (morphology)
v’ Spitzer mid/far-IR
v' Herschel far-IR

v’ Sub-mm X-ray data re-analysed in a homogeneous
v Radio (1.4GHz) way using methods described in Laird+09




X-ray AGN UVJ diagram
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X-ray AGN UVJ diagram

Quiescent AGN hosts: mostly bulges

B

Star-forming AGN hosts: 50% disks



log [¢$())/dlogA] [Mpc?]

Eddington ratio distributions
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Accretion density split into quiescent
and star-forming hosts
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density independent of
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XMM/SDSS: serendipitous X-ray
survey at z<0.2

XMM/SDSS survey

— Public XMM data
within the SDSS

— Area: ~120deg?

— £,(0.5-2keV)~10*cgs

— ~40,000 X-ray sources
Extension

>1000 X-ray AGN with
spec-z<0.2

— UKIDSS-LAS: YJHK
band photometry

Georgakakis & Nandra 2011




Future: eROSITA AII Sky Survey
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Summary
 Evidence for two BH accretion modes to z~1

— Star-forming hosts, include 50% disks,
dominate at high Eddington ratios

— Quiescent hosts, bulges, become
Important at low Eddington ratios.

* 15-20% of the accretion density at z<1 is
associated with quiescent host. This fraction
does not evolve with redshift



Accretion density: Galform Semi-Analytic
Model comparison
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log ¢ (Mpc3dex-?)

XLF split into quiescent and
star-forming hosts

Georgakakis et al., in prep

0.3<z<0.6 |

| Aird¥10™ ]

log ¢ (Mpc—23dex

0.6<z<1.2 |

i I .
! . ® all X-ray AGN
: - ® Red X-ray AGN hg '4{ B
+ N -6 I~ ¥ Blue X-ray osts T _
||||||||||||||||||| | A RN TR T A B | |||||||||||||||||||||||||||I
42 43 44 2 43 44
log L,(2-10keV) (ergs-!) log L,(2-10keV) (ergs™?)

‘ 1/Vmax estimates ‘




O

(8]

Quiescent AGN hosts
O star—forming AGN hosts

b

_u_...:r_

I | | |
0.9

0.6
redshift

0.3

(o))

A@Ev (ssew Je[[e18)go]



log [¢$())/dlogA] [Mpc?]

Eddington ratio distributions

AGN in quiescent hosts
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Eddington ratio distributions
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