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Elliptical Galaxy ESO 325-Goo4 in the Abell Cluster So740
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Statistics of galaxies Mhnaio ~ 103 Mg
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Galaxy NCC 7742 =
$ Hydra A

fiiubble, .

PRC98-28 « Space Telescope Science Institute « Hubble Heritage Team

X-ray: NASA/CXC/U.Waterloo/C Kirkpatrick et al.; Radio: NSF/
NRAO/VLA; Optical: Canada-France-Hawaii-Telescope/DSS



Statistics of galaxies
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Bower et al. (2006), see also Croton et al. (2006) and many others
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Correlation Between Black Hole Mass

and Bulge Mass
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Cartoon of massive galaxy evolution
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Part 1;
Where are
the AGN?




; X-RAYS from corona/base of jet

OPTICAL/UV from disk

INFRARED from
dusty torus

RADIO from jet
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Angular two-point correlation
w(0): dP=n[1 + w(0)] dQ
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3-D spatial correlation
E(r): dP=n1[1+E(r)] dV

CfAZ Redshift Survey

Max Redius 15000 , .
0= h«< 12000 (km/s}
mg 16,5

Copuyr-ight




3-D spatial correlation
E(r): dP=n1[1+E(r)] dV
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CfAZ Redshift Survey
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3-D spatial correlation
E(r): dP=n1[1+E(r)] dV
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Projected correlation s B2 5 12000 (e

Copuyr-ight

wplrp) = 2 | E(rp, 7) dm
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Projected clustering (we) [h! Mpc] —
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tells us HALO MASS
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Current theory (the cartoon version)
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Current theory (the cartoon version)
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Current theory (the cartoon version)

Gas-rich galaxy(s) ..
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Obscured quasars

detect with IRAC: Lacy et al. 2004,
Stern et al. 2005, Rowan-Robinson et al.
2005, Martinez-Sansigre et al. 2006, 2008,
Polletta et al. 2006, 2008, Hickox et al. 2007,
Donley et al. 2007, 2008, Alexander et al.
2008



quasars predictions for halo mass

obscured #
unobscured?

l obscured =
' , ‘ unobscured

detect with Lacy et al. 2004,
Stern et al. 2005, Rowan-Robinson et al.
2005, Martinez-Sansigre et al. 2006, 2008,
Polletta et al. 2006, 2008, Hickox et al. 2007,
Donley et al. 2007, 2008, Alexander et al.
2008
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Quasars and galaxies selected with IRAC B &
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technique from Myers et al. (2009)
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technique from Myers et al. (2009)
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technique from Myers et al. (2009)
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technique from Myers et al. (2009)
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Comparison to other results
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(Allevato et al. 2011)

but...
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Infrared
optical/UV

e e

X-ray

[ - = B Radio

Eddington ratio ——

Done, Gierlinski & Kubota (2007)

Observational selection effects can severely bias
some selection techniques toward particular
Eddington ratios (e.g., Hopkins, Hickox, et al. 2009)
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Bodtes AGN ngp|e Hickox et al. (2009)

o0 Radio: X-ray: IRAC:
50 Lbol/Leaa < 1073 103 < Lpol/LEga < 1 Lbol/Leda > 1072

log(Lyo/Liga)

~6000 galaxies and 600 AGN with AGES redshifts at 0.256 <z < 0.8
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What types of go

Similar results seen
in other surveys for
X-ray AGN

(e.g., Nandra et al. 2007,
Silverman et al. 2007,

Alonso-Hererro et al. 2008,

Georgakakis et al. 2008,
Schawinski et al. 2009,
even to z~3) as well as

(Smolcic et al. 2009,

Bardelli et al. 2010) and
opfical (Kauffmann &
Heckman 2009)

weak AGN
found through

(Goulding et al. 2009)

many Compton-thick
(Goulding et al. 2010)
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AGN host morphologies

JogLx=42.99,
z=0.550

logLx=42.24,

z=0.570

logLx=42.35,
z=0.759

logLx=43.28,
z=0.660

logLx=43.95,

z=0.986

logLx=43.25
z=1.014

logLx=44.11
z=1.021

-

logLx=44.15,

2=0.960

logLx=44.76
z=1.148

X-ray AGN, Georgakakis et al. (2009)

are
almost all in bulge-
dominated galaxies

X-ray AGN are
primarily in bulge-
dominated galaxies,

IR AGN are more
likely to be in disks

(e.g., Georgakakis et al.
2009, Griffith & Stern 2010)
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Redder —

A cavutionary note
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A paucity of AGN in low-mass blue cloud
is likely be due to selection effects (small
black holes, larger host galaxy
contamination)
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Radiative power
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U-V (rest—frame)

AGN fraction

“Typical” AGN

no impact on host?
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“Typical” AGN
no impact on host?
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Relative Flux

Ubiquitous outflows

at low z?
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Radiative and mechanical
feedback strongly affects host

Gas-rich galaxy(s)
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Radiative and mechanical

Gas-rich galaxy(s) feedback strongly affects host

Black hole self-regulation?
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Two modes of star

formation TR

= "ﬁ'fdin sequence”

e.g., Elbaz et al. (2010), Peng et al. (2010)



Two modes of star
formation

__# “main sequence”

“burst”

e.g., Elbaz et al. (2010), Peng et al. (2010)
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Two modes of star
formation

- “main sequence”

e.g., Elbaz et al. (2010), Peng et al. (2010)




NGC 6240

PG Quasar Hosts
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SMGs: powerful starbursts
data from LABOCA survey of CDF South
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Initial halo mass (and clustering biQs) =———p

(ssow ojpy pun)
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Initial halo mass (and clustering biQs) =———p

(ssow ojpy pun)
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