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XMM field of view  = 30 XMM field of view  = 30 arcmin    arcmin    
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=> Clusters detected as extended sources out to z ~ 1-2

 !�$�KLJK�JDODFWLF�ODWLWXGH�ILHOG� REVHUYHG E\�;00�LV�

FOHDQ

Only two types of objects:

- QSOs: pointlike

- Clusters: extended  



Thanks to itsThanks to its
-- unrivalled sensitivityunrivalled sensitivity

-- large field of viewlarge field of view
-- good PSFgood PSF
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XX--ray cluster LSS ray cluster LSS SurveysSurveys

� So far : the REFLEX sample  from the ROSAT All Sky 
Survey .   S = 3 10-12 erg/s/cm2 �%|KULQJHU HW�DO�

z  < 0.2

=>  the cluster correlation function with ~ 450 clusters 

� Our goal : determine the cluster correlation function :

in two redshift bins  0 < z < 0.5     0.5 < z < 1

each bin containing 450 clusters.



The The XMMXMM--LSS LSS SurveySurvey
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2. The XMM2. The XMM--LSS surveyLSS survey
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The CFHThe CFHTT--LSLS

Several patches at various depths. 

The one centered on XMM-LSS  will cover 10 x 10 deg2 in :

u* = 25.5    g’ = 26.5   r’=25.7    i’ = 25.5     z’=24.0

At a rate of 15 deg2/yr from mid-2003

1deg FOV Camera for CFHT

Data reduction by Terapix   at IAP/Paris
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Cosmology with clustersCosmology with clusters
0<z<10<z<1

Confidence levels: 68%, 90%, 95%

Refregier, Valtchanov & Pierre 2001
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Cosmology with clustersCosmology with clusters
1<z<21<z<2

Probability to find a Coma-type cluster 
in the XMM-LSS (64 sq.deg.)

within 1.5<z<2 :          6.5x10-7

(ΛCDM universe)



3. The XMM3. The XMM--LSS surveyLSS survey

³VHFRQGDU\´�VFLHQFH�JRDOV³VHFRQGDU\´�VFLHQFH�JRDOV

)URP�WKH�PXOWL�λ IROORZ�XS



““6HFRQGDU\6HFRQGDU\”” VFLHQFH�JRDOV�VFLHQFH�JRDOV�

�� 6WXG\�WKH�FRPELQHG�[6WXG\�WKH�FRPELQHG�[��UD\�RSWLFDO�HYROXWLRQ�RI�UD\�RSWLFDO�HYROXWLRQ�RI�
FOXVWHUV�DQG�FOXVWHUV�DQG�$1*V$1*V

�� &RPSXWH�WKH�&RPSXWH�WKH�$*1�$*1�462�FRUUHODWLRQ�IXQFWLRQ�ZLWK�D�462�FRUUHODWLRQ�IXQFWLRQ�ZLWK�D�
KLJK�GHJUHH�RI�DFFXUDF\�RXW�WR�]�a����GHQVLW\� ��[�KLJK�GHJUHH�RI�DFFXUDF\�RXW�WR�]�a����GHQVLW\� ��[�
�G)��G)�

�� 0DS�WKH�VSDFH�GLVWULEXWLRQ�RI�WKH�0DS�WKH�VSDFH�GLVWULEXWLRQ�RI�WKH�$*1V$*1V ZLWKLQ�WKH�ZLWKLQ�WKH�
FRVPLF�ZHE�RXWOLQHG�E\�WKH�FOXVWHU�JURXS�SRSXODWLRQFRVPLF�ZHE�RXWOLQHG�E\�WKH�FOXVWHU�JURXS�SRSXODWLRQ



Where are the AGNs located ?Where are the AGNs located ?

�� � �� �� � �� �	 
 � � � � 
 � 

 � � 
 � �� �

24
/h

 M
pc



Where are the AGNs located ?Where are the AGNs located ?

�� � �� �� � �� �	 
 � � � � 
 � 

 � � 
 � �� �

24
/h

 M
pc

,Q�WKH�FOXVWHUV� "
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Where are the AGNs located ?Where are the AGNs located ?
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4. First results4. First results
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Survey locationSurvey location

XMM-LSS

XMDS 

VIRMOS Deep Survey

XMM/Subaru

Deep Survey

NOAO DS

SIRTF Legacy



First First MosaicMosaic

10 ks exp.,  2 deg2 red < 2 keV              blue > 2 keV
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CurrentCurrent identification identification procedureprocedure
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CFH12k ICFH12k I--bandband//
TerapixTerapix

field size: 10’x10’

Centre:
a nearby candidate
~ 600 cts [0.5-5] keV

Upper left:
a distant candidate

Blue contours : XMM
Wavelet filter 

Green squares : pointlike sources
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Cluster image (1)Cluster image (1)



CFH12k ICFH12k I--bandband//
TerapixTerapix

Nearby group
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Cluster image (2)Cluster image (2)



CFH12k ICFH12k I--bandband//
TerapixTerapix

Double cD cluster at 
the edge of X obs.
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Cluster image (3)Cluster image (3)



Cluster image (4)Cluster image (4)

;00�/66 CFH12k VRI CFH12k VRI 
imagesVIRMOS  imagesVIRMOS  DSDS
//TerapixTerapix

field size: 7’x7’

a z > 1 candidate

~ 560 cts [0.5-5] keV



Cluster image (5)Cluster image (5)

Images: z’ CTIOImages: z’ CTIO

X-ray contours

&OXVWHU�ZLWKRXW�;�UD\�FRXQWHUSDUW

(‘red sequence’ detection, z~0.3-0.4)
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;00�/66 Preliminary resultsPreliminary results



A glimpse at the spectroscopic A glimpse at the spectroscopic 
results:results:



Magellan Magellan runrun

� �WKLV RQH��

]� �����

ZLWK ���JDOD[LHV
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VLT/FORS2  VLT/FORS2  prepre--images images 
seeingseeing = 0.4’’ != 0.4’’ !
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A cluster A cluster at  at  z = 0.84  z = 0.84  
VLT/FORS2VLT/FORS2

7KH &'�JDOD[\����K�9/7�)256�
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A A relaxedrelaxed cluster cluster at  at  z ~0.84           z ~0.84           
VLT/FORS2VLT/FORS2
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A A collapsinpg collapsinpg cluster cluster at at z ~ 0.77z ~ 0.77
VLT/FORS2VLT/FORS2
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XMM AGNs in XMM AGNs in the same fieldthe same field
VLT/FORS2VLT/FORS2
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A structure A structure at at z ~ 1z ~ 1
VLT/FORS2VLT/FORS2
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preliminary results from thepreliminary results from the VLT VLT 
runrun
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Release of the dataRelease of the data
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