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Obscured 

(QSO2)

Unobscured (QSO1)

?



Can find large populations of 

obscured quasars with Spitzer!
(e.g., 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))



The 9 deg2 
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Stern et al. (2005)
AGN

IRAC color-color selection
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A matched sample of obscured and 

unobscured quasars

QSO 1

QSO 2



QSO autocorrelation

Separation !
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Optical quasars:  large-scale clustering

Hopkins et al. (2008)

constant Mhalo 

~ 3 x 1012 h-1 M☉ 

“small group” 

scale (e.g., 

several 

previous talks)

Redshift !
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Is there any difference in clustering 

between obscured and unobscured 

quasars?



(Gilli et al. 2009, see also Gandhi et al. 2006)

NO significant difference 

between obscured and 

unboscured X-ray AGN

but...



(Gilli et al. 2009, see also Gandhi et al. 2006)

NO significant difference 

between obscured and 

unboscured X-ray AGN

but...



Galaxies
Quasars

Infrared-selected quasars

Hickox et al. (2007) Brodwin et al. (2006)
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Mhalo ! 1012 h-1  M☉

Hickox et al. (2010) in prep

bias of obscured QSOs is higher 
than unobscured QSOs 
but by only 2 sigma
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bias of obscured QSOs is higher 
than unobscured QSOs 
but by only 2 sigma

perhaps only lower 
limit on obscured 
QSO clustering



?

Hopkins et al. 2008

Accretion geometry / torus  

height depend on halo mass?

Black hole mass !



Summary

2. Obscured and unobscured quasars are 

found in similar large-scale environments, 

although there are hints of stronger 

clustering for obscured quasars.

1. With Spitzer we obtain 

equivalent (large) samples 

of obscured and 

unobscured quasars at z ≳ 1.



Wide-Field X-ray Telescope (WFXT)

Large-area survey 
mission (0.1-6 keV)

Will detect and 
characterize tens of 

millions of AGN.  Similar 
studies for AGN 
evolution as SDSS has 
enabled for galaxies. http://wfxt.pha.jhu.edu

Simulated 1 deg2 WFXT image

http://wfxt.pha.jhu.edu
http://wfxt.pha.jhu.edu



