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Hints on missing BH?
The BH mass function obtained from the AGN 
LF is a factor of 2 lower than the local BHMF 
(which comes from BH-galaxy scaling relations).

X-ray background synthesis models predict a 
density of CT AGN similar to the density of thin 
sources.

how can we detect this missing population?

without CT

Gilli+07

Marconi+04

with CT

Gilli+07
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Blocked radiation is reprocessed by dust at 
MIR wavelengths: it is possible to recover 
obscured AGN by selecting bright IR 
samples (with faint optical/UV emission)

It has been shown that sources with high 
F24/FR ratio have hard X-ray emission

Martinez-Sansigre+05, Daddi+07, Dey+08, 
Fiore+08, Fiore+09,  Treister+10, Luo+11

F24/FR>1000

300<F24/FR<1000

Mid-IR selections

Fiore+09 Treister+10

Fiore+08
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Alexander+11	  
CDFS	  +	  4	  Ms	  Chandra	  

222	  BzK	  galaxies	  with	  K<22	  and	  z~2	  

Revise	  the	  work	  by	  Daddi+07:	  less	  CT	  AGN	  found	  
>10	  >mes	  lower	  space	  densi>es	  

7	  CT	  

4	  CT	  

Less	  efficiency	  in	  selec>ng	  CT	  AGN	  	  
among	  the	  IRX	  BzK	  galaxies	  

“Our	  constraints	  do	  not	  yet	  support	  the	  hypothesis	  that	  
Cthick	  	  AGN	  outnumber	  Cthin	  AGN	  at	  high-‐z”	  



Luo+11	  

Sample:	  CDFS+ECDFS	  

242	  ISX	  sources,	  0.5<z<1	  

ISX:	  SFRs	  >3.2	  higher	  than	  
derived	  from	  UV	  corrected	  
for	  ex>nc>on	  

74%	  host	  obscured	  AGNs	  

of	  which	  80%	  are	  CT	  

incompleteness	  



CDFS	  
Mass	  complete	  sample:	  M>5x1010	  Msol,	  1.5<z<2.5	  
Evidence	  for	  a	  X-‐ray	  excess	  	  indica>ve	  of	  low-‐luminosity	  AGN	  

	  As	  many	  as	  70-‐100%	  of	  quiescent	  galaxies	  host	  an	  AGN	  
43-‐65%	  of	  star	  forming	  galaxies	  host	  an	  AGN	  

Olsen+12	  



REVIEW	  SUMMARY:	  

X-‐ray	  stacking	  analyses	  of	  SED	  and/or	  color	  
selected	  galaxy	  samples	  find	  evidences	  of	  a	  	  
large	  frac>on	  of	  obscured	  AGN	  (accre>on)	  	  

but	  the	  samples	  are	  affected	  by	  not	  quan>fied	  
incompleteness.	  	  

Moreover	  
it	  is	  difficult	  to	  separate	  the	  star	  forma>on	  from	  the	  

accre>on	  in	  the	  	  contribu>on	  to	  the	  
luminosity	  budget	  	  



Data set: COSMOS

- ~15000 galaxies with F24>80 uJy (MIPS GO3 survey)
- zspec or zphot available for ~100% of the sample
- multiwavelength data available (X, UV, optical, IR) 
- uniform Chandra X-ray coverage over 0.9 deg^2 (~200 ks)

Elvis+09
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Data set: GOODS-MUSIC

- 0.143 deg^2 area (near-IR observations by VLT/ISAAC)
- ~1800 galaxies over F24=20 uJy
- zspec/zphot available
- deep CDFS X-ray data available (4 Ms; Xue+11)

Grazian+06 Xue+11
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Data set: SED fitting
Library of 46 template SED from 
Polletta+07, Salvato+09, Fiore+09 and 
Sacchi08.

We fitted the IRAC (3.6, 4.5, 5.8 and 
8.0 um) and MIPS 24 um data points 
with LePHARE code (Arnouts+99, 
Ilbert+06) to derive 5.8 um luminosity 
for each source.

Redshifts fixed to spec or phot values 
depending on quality (and availability) 
of spec estimations.
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