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CDFS group at JHU/STScI (2000-2002)

Riccardo calling from Washington..



The CDFS: from 120ks to 1Ms

120ks : 159 X-ray sources down to
f0.5-2 ~ 2 x 10-16 cgs , f2-10 ~ 2 x 10-15 cgs



The CDFS: from 120ks to 1Ms

120ks : 159 X-ray sources down to
f0.5-2 ~ 2 x 10-16 cgs , f2-10 ~ 2 x 10-15 cgs

300ks : 197 X-ray sources down to
f0.5-2 ~ 1 x 10-16 cgs , f2-10 ~ 1 x 10-15 cgs



1Ms CDFS: CXB resolved

80-90% of the 2-10 keV CXB resolved
into single sources, mostly AGN

1Ms : 350 X-ray sources down to
f0.5-2 ~ 5 x 10-17 cgs , f2-10 ~ 5 x 10-16 cgs



First manifestation of AGN downsizingPeak at z<1 and evidence for prominent LSSs

expected by
pre-CDFS
AGN XLFs

measured

Optical identification: AGN redshift distribution



First example of a distant, heavily obscured QSO

Lx ~ 1044 erg/s
NH ~ 1024 cm-2



7Ms : 102 ACIS-I pointings
1000 sources down to
f0.5-2 = 7 x 10-18 cgs
f2-10 = 3 x 10-15 cgs

From 1Ms to 7Ms : the deepest X-ray field
1Ms GTO/DDT  Giacconi/Tananbaum (1999-2000)
1Ms DDT Tananbaum (2007)
2Ms DDT Tananbaum (2010)
3Ms GO Brandt (2014-2016)

CDFS has become THE deep field
also for HST, VLT, ALMA, + .. (JWST) 
(see talk by P. Rosati)

Credit: M. Paolillo
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History of nuclear obscuration

A key resource for AGN evolution studies

All in 0.1 deg2 of the sky...

z=4.75 

Gilli+11

high-z nuclei hidden because of denser ISM? Circosta+19

z ~ 4

AGN XLF

Most distant obscured QSO 

Vito+18



The Wide Field X-ray Telescope

X-ray surveys over 100s-1000s deg2 down to Chandra deep fields depth
Immense discovery space: incarnation of Riccardo’s mantra “listen to Nature”

White papers submitted to the NASA Decadal Survey 2010
Giacconi+09, Vikhlinin+09, Murray+09, Ptak+09
RFIs submitted in 2009 and 2011
http://www.wfxt.eu

PI Steve Murray

Basics: 1m2 @ 1 keV, 5” HEW flat over 1 deg2 FoV
(Chandra av. 3” over 0.1 deg2)

Original concept in Burrows, Burg & Giacconi 1992

7Ms CDFS sources

1 arcmin 6 arcmin 9 arcmin

http://www.wfxt.eu


WFXT simulation of the 1 deg2 Chandra-COSMOS field

WFXT surveys =

1000x   1Ms-CDFS +
1000x C-Cosmos +  
1000x   XBootes

36 pointings 1 pointing



Quasars at z > 6 : little time to grow

quasar 
at z=7

Madau+14

200 QSOs known at z>6, 3 at z>7
All of them unobscured (by selection)

In WFXT 
surveys:1800 AGN 
at z>=6, 70 at z>8

mostly obscured??

BH seed models span the full mass spectrum 102-6 Msun …
that is, we have no idea of what they are

Intermittent, supercritical
accretion from 102 Msun seed

Obscured??



Discovery space for SMBHs at z > 6

Another example of Riccardo’s vision: WFXT concept compelling even in the 2030s

number of
z>6 QSOs
in survey

Lx ~ 1043 erg/s
MBH ~ 106 Msun



From the foreword to the proceedings of the meeting: 
“The Wide Field X-ray Telescope”, Bologna Nov 25-16, 2009 

http://sait.oats.inaf.it/MSAIS/17/PDF/5.pdf
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