
Wide Field X‐ray Telescope  
MSFC

References  Acknowledgements 
We acknowledge support from ASI‐AAE grant 

P.RosaA1, S.Borgani3, W.Forman6, R.Giacconi2, R.Gilli4, S.Murray2, M.Paolillo5, G.Pareschi7, A.Ptak2, 
B.Sartoris3, G.Tagliaferri7, P.Tozzi3, A.Vikhlinin6, M.Weisskopf8, C.Jones6, and the WFXT Team 

WFXT Surveys 

The three WFXT surveys provide an unsurpassed 
combination of sensitivity and sky coverage with good 
angular resolution 

In five years of operation, WFXT will carry out 
three extragalactic surveys:  

• a WIDE survey will cover most of the 
extragalactic sky (~20,000 deg2) at ~500 
times the sensitivity, and twenty times better 
angular resolution of the ROSAT All Sky 
Survey;  

• a MEDIUM survey will map ~3000 deg2 to 
deep Chandra or XMM - COSMOS 
sensitivity;  

• a DEEP survey will probe ~100 deg2, or 
~1000 times the area of the Chandra Deep 
Fields, to the deepest Chandra sensitivity.  

Flux limit and sky coverage for past and planned X-ray surveys  

Science yield and breadth 
• WFXT is scientifically broad, as the survey data will generate a legacy astrophysical 

data set of half million clusters/groups to z~2,  >107 AGN to z > 6, and ~105 normal and 
starburst galaxies at z<~1, which will..  

• provide a description of the cosmic evolution and cycle of baryons,  

• map the large scale structure of the Universe, 

• constrain and test cosmological models and fundamental physics (e.g. the nature of 
Dark Matter, Dark Energy and gravity, 

• determine the black hole accretion history to early epochs and its intimate link with 
galaxy formation, 

• provide an unprecedented view of nearby galaxies including our own. 

• WFXT is not only a path finder for other missions, such us IXO, its large collecting area 
allows direct physical characterization of a large fraction of sources (AGN and Clusters) 
via X-ray spectroscopy with no need of follow-up observations. Synergy with other 
missions further enhances its scientific potential. 

• Like the Sloan Digital Sky Survey, all WFXT data will become public through a series of 
annual data releases that will constitute a vast scientific legacy for decades 
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COSMOS field observed with Chandra (1 deg2, [11]) and XMM (~2 deg2, [10]), and 
simulated with WFXT (Medium survey). The flux limit of the three images is similar 
(~5×10－16 erg s－1cm－2  in the 0.5-2 keV band for WFXT and Chandra, somewhat higher for 
XMM which is confusion limited). However, the WFXT image (1 deg2) is obtained with a 
single 13 ksec exposure, with an angular resolution (5" HEW) closer to Chandra’s average 
than XMM (>~15”). Thus, WFXT is >100 times faster than Chandra at executing surveys. 
The WFXT simulation was constructed from the Chandra COSMOS multi-band catalog[11], 
using the WFXT physical model for the PSF and response matrix. 

Abstract 

The Wide Field X-Ray Telescope (WFXT) is a medium-class mission designed to 
be 2-orders-of-magnitude more sensitive than any previous or planned X-ray 
mission for large area surveys and to match in sensitivity the next generation of 
wide-area optical, IR and radio surveys. Using an innovative wide-field X-ray optics 
design, WFXT provides a field of view of 1 square degree (10x Chandra) with an 
angular resolution of 5′′ (Half Energy Width, HEW) nearly constant over the 
entire field, and a large collecting area (1 m2, >10x Chandra) over the 0.1-7 keV 
band.  

Key mission concept components 

Large effective area: ~1 m2 (goal) @ 
1 keV from 78 shells in  3 telescopes. 
Excellent effective area to 6 keV   

Three co-aligned telescopes 
with wide field optics and 
CCDs with ΔE/E~20 
resolution 

Low‐earth orbit (550 km @  
6 deg) to minimize parAcle 
background  

Wide field optics ensure constant good 
PSF over 1 sq.degree (5” HEW goal) [6,7]  
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Cluster and AGN Discovery Space  

Numbers of detected AGN: total (blue), heavily 
obscured (green), and objects in the early 
Universe (z>6, orange). The red bar shows the 
number of AGN which will be unambiguously 
classified as Compton-thick at z > 1, based on 
their X-ray spectra (>400 counts) 

Number of clusters detected at z > 0.5 and z > 1 
(with >50 photon counts, blue and green 
respectively), number of clusters at z > 0.5 for which 
an accurate measurement of the temperature can be 
obtained (>1500 counts; orange) and those at z > 0.5 
for which temperature profiles and ICM metallicities 
can be recovered (>15,000 counts; red).  

Estimated number of Clusters and AGN from 5-year long WFXT surveys, compared with other missions 
(eROSITA, planned for 2013 and EXIST, proposed) 

The vast WFXT cluster samples will allow us: 

to determine the evolving Dark Energy equation of  state 
parameters using robust  mass proxies for 2x104 clusters to 
z~1.5[5,8,9] from the same survey data, or photo-z’s of the 
entire sample from e.g. LSST, PanSTARRS 

 to test non-GR theories on large scales and test for non-
Gaussian initial density fluctuations [3,5] 

Fisher-Matrix forecasts, including 
Planck priors, on constraints (68% 
c.l.) for the Dark Energy equation of 
state parameters (w0,wa), from the 
three WFXT surveys and from their 
combination. The analysis is based 
on a “Golden Sample” of ~20,000 
clusters for which redshifts can be 
measured from their X-ray spectra, 
and includes information from space 
density and power-spectrum of the 
cluster distribution [5]. 

WFXT clusters expected at 
z >1 (cyan dots). Distant 
clusters found in ROSAT, 
XMM, Opt/IR Surveys and 
spectroscopically confirmed 
to date are also shown.  
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Top Science Case Drivers 

• The Growth and Evolution of Super-massive Black Holes [1] 

• Trace Cosmic Evolution and Cycle of Baryons with Clusters [2] 

• Precision Cosmology with Clusters [3,5] 

• Studies of Local Universe [4] 


