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Survey GOAL

Construct a cluster sample out to
Z=1
with controlled selection effects
suitable for cosmological studies
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The XMM-LSS Survey

— 900 clusters out to z—1

has fixed the XMM-LSS survey characteristics:
a 8x8 deg2 area covered by 10 ks XMM pointings.

— sensitivity 5 10-1° erg/s/cm? in the [0.5-2] keV band
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The XMM-LSS/CFHTLS/SWIRE 10 deg? field :

an XMM Large Programme
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Concept

XMM observations

4

Optical imaging with the CFHT Legacy Survey
= Optical ID I &~ \

s Spectro with FORS,
VIMOS, NTT « Weak lensing

Or photo-z l mass determination

» Cluster and (é? & /



A new era Is open with XMM
Detecting clusters
and
monitoring the selection function



eAl\/Il\/I . SS mosaic

. O'RASS sources

10 ks exp. green [1-2.5] keVV  blue [2.5-10]keV




The problem ofi cluster
detection

critical for cosmological
Interpretation !



What's the problem ?

For 0.1<z <1,
— Detecting extended sources (PSF — 6”)

For a typical source, we receive
— Detection Is a very specific task as we
are in the



Simulation example: two clusters at z=0.5
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Exp. time : 10 s
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The XMM LSS pipeline

-1- Image filtering In wavelet space
=» source detection at a low level

-2- Maximum likelihood analysis
=» Test 2 source models: point & B-profile
= Final catalogue:
- Count-Rate and Extent
- Detection Likelihood
- Extent Likelihood
- ... etc

Pacaud et al 2006



The cluster selection process

Green = AGNs Magenta = clusters Red = Spurious m Class 1 (Cl)
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Detection rates

Class 1 sample
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Not a flux limit

2 clusters with same flux

BKG ﬁ

detected hot detected




Constructing the sample




The
Cl
sample

Pacaud et al, in prep.

1 deg
red [0.3-0.5] keV




The cluster Catalogue

= Results over the first 5deg? (—4.1 usable):
: candidates

= Result of 3 seasons ofi spectroscopic follow-up:
(2002,2003,2004@NTT,VLT,Magellan)

=> — 60 confirmed clusters (", 8)
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The C1 cluster sample (z < 0.3)
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The C1 cluster sample (z — 0.3)
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The C1 cluster sample (0.3 <z < 1.0)
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The C1 cluster sample (z > 1.0)




Distant cluster search (example)
measured z = 1.22
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Bremer et al 2006



The cluster DB : L3SDB

_0

XMM-LSS [726-urz] ; g

AVAILABLE NOW

-
e

-X-ray images
-CFHTLS images
-X-ray spectra
e - -X-ray profiles

- Cluster redshifts
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Constraining the cluster
scaling laws
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The D1 sub- Sa)

1 degz - 20Kks 7034, T=09
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Pierre, Pacaud, Duc et ® v .
al. 2006




The D1 L-T relation
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Pierre, Pacaud, Duc et al. 2006



Cosmological modelling



Cosmological modeling

ACDM + P(Kk) (WMAP+BBKS)

Mass Function (Sheth & Tormen 1999)

Halo profile model (NFW 1995 + Bullock et al 2001)

MSOO_T relation (Arnaud et al 2005)

L-T relation (Arnaud & Evrard 1999)
+

Redshifted plasma model (APEC)

— Fluxes (M,z)
Convolution with XMM response
— Count-rate
B-profile (f=2/3 and Rc=180Kpc)
- Folding with simulated detection rates



The C1 redshift distribution

... compared with WMAP 15t and 3 year
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FUTURE

Insights from other

wavelengths:
Weak lensing

Sunyaev-Zel'dovich effect



S-Z observations of the XMM-LSS field

s APEX-SZ survey :
e Resolution: 50” @ 150 GHz
e Coverage: 4 clus./deg? over the whole field
e Sensitivity: 10uK (y = 5.10% arcmin?)

m OCRA :

e Resolution: 70” @ 30 GHz
e Coverage: pointed observations

= AMIBA (interferometer):

e Resolution: — 10” @ 95 GHz
e Coverage: pointed observations



Combining wavelengths

Joint analysis of number density and space
distribution of clusters using X, S-Z, and optical
methods

(I.e. with differing selection process)

Use the joint X-ray/S-Z data sets to get insights
Into the evolution of the ICM physics

Get mass Information from the weak lensing survey
on the CFHTLS data



conclusions




Summary: |

s With 10%s d’XMM we detect — 12 clusters/deg?
e — 3 times more than with the ROSAT DS
e Soon —120 amas Iin the SWIRE region (10deg?)

e Cosmological constrains from the cluster distribution
out to z—1

s We detect the group population

at 0.3 < z < 0.5 for the first time
e puilding blocks of the z—O clusters

e The L-T relation provides major information on
baryon physics



Summary: ||

For the first time, selfi calibration of a cluster survey:

= Flux limit I1s no longer viable
e The class system allows us to control larger samples

= \We abandon the F(L) evolution approach
= \We model the observed n(z) from P(K)

Further multi-A studies including:
s APEX-SZ
» CFHTLS weak lensing



Summary lll': CEHTLS contribution
to cluster studies

s CEHTLS Is necessary to identify the XMM
and APEX cluster detections

CFHTLS Is very promising
(cf H. Aussel)



Recent cluster publications

s [The XMM-LSS survey: The X-ray pipeline and the
survey selection function
Pacaud et al., 2006, MNRAS 372, 578

s [he XMM-LSS survey: A complete X-ray sample
over the D1 CFHTLS area

Pierre et al., 2006, MNRAS 372, 591

s The XMM-LSS survey: the C1 cluster sample and
Its cosmological applications

Pacaud et al (subm.)



PART Il

The 90% remaining
poiNnt-sources



On-going activities

s Multi-A studies :
XMM/SWIRE/CFEFHTLS

= Angular correlation



The W1 XMM-LSS/CEHTLS catalegue

XMM source lists in 2 bands:
e [0.5-2] & [2-10] keV

e 3300 sources
Band-merged catalogue

Full X-ray images

CFHTLS associated data for each source
o Within 6”: U,r,g,l,z catalogue
e 40”x40” stamp Image



ARC SECONDS

- XMM- LSS/CFHTLS

'I*-- g

XLSS J022319.0-05
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XMM-LSS/CFHTLS
STAMPS

+ soft sources
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Recent AGN publications

s The XMM Large-Scale Structure Survey:

properties and two-point angular correlation of
point sources

Gandhi et al., 2006, A&A 457, 393

a Obscured and unobscured ANG in a hard
subsample of the XMDS survey

Tajer et al (subm.)

= The XMM-LSS catalogue: X-ray sources and
assoclated optical data

Pierre et al (subm.)



FIN
A




	The�  XMM-LSS�and the�CFHTLS    
	A European/Chilean Consortium
	Plan
	PART I
	Survey GOAL
	The XMM-LSS design
	The XMM-LSS Survey
	Concept
	A new era is open with XMM�Detecting clusters�and �monitoring the selection function
	A piece of the XMM-LSS mosaic ( 2 x 1 deg2 )
	The problem of cluster detection�…��critical for cosmological interpretation !
	What’s the problem ?
	The XMM LSS pipeline
	Detection rates
	Not a flux limit !
	Constructing the sample
	The�C1�sample��
	The cluster Catalogue
	The C1 cluster sample (z < 0.3)
	The C1 cluster sample (z ~ 0.3)
	The C1 cluster sample (0.3 < z < 1.0)
	The C1 cluster sample (z > 1.0)
	Distant cluster search (example)
	Constraining the cluster scaling laws�
	The D1 area
	The D1 sub-sample
	The D1 L-T relation
	Cosmological modelling
	Cosmological modeling
	The C1 redshift distribution
	FUTURE��Insights from other wavelengths:�Weak lensing�Sunyaev-Zel’dovich effect 
	S-Z observations of the XMM-LSS field
	Combining wavelengths
	Conclusions
	Summary I
	Summary II
	Summary III : CFHTLS contribution to cluster studies
	Recent cluster publications
	PART II
	On-going activities
	The W1 XMM-LSS/CFHTLS catalogue  
	Recent AGN publications

