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The The XMM-LSSXMM-LSS
collaborationcollaboration

Use the unprecedented
sensitivity of XMM to 
map the LSS through:

•  The galaxy cluster 
distribution up to z~1

•  The distribution of 
AGNs up to z~4
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Not like this !

What does the What does the data look data look like like ??
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10 10 ksks 20 20 ksks

WaveletWavelet
smootedsmooted

40 40 ksks 60 60 ksks

ButBut  
tractable !tractable !



The The XMM-LSS pipelineXMM-LSS pipeline
    A 2 step A 2 step process process !!
              (1)(1)  Image Image filtering filtering in in the wavelet spacethe wavelet space

     Low      Low S/N S/N detection detection of sourceof source
              (2) Maximum (2) Maximum likelihood fittinglikelihood fitting

••  2 source model: PSF & 2 source model: PSF & ββ-model-model
••  Final catalogues Final catalogues includingincluding::

--  Count-ratesCount-rates
-- Detection likelihood Detection likelihood
--  Extension Extension likelihoodlikelihood
--  ... etc.... etc.

Designed and tested over Designed and tested over extensive simulations !extensive simulations !

Pacaud et al 2006Pacaud et al 2006



Selecting Selecting a cluster a cluster samplesample

Extension likelihoodExtension likelihood
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Detection Detection ratesrates
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limit limit !!

Class 1
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 TheThe  C1C1
clustersclusters

1 deg

red [0.3-0.5] keV     green [0.5-2] keV    blue [2-4.5] keV
Pacaud et al, 2007Pacaud et al, 2007

29 clusters29 clusters  
over over 5.2 deg5.2 deg22

= XMDS (20 ks)



Measuring temperaturesMeasuring temperatures

• Proper statistical
treatment needed

• Possible statisticallystatistically
for low T clusters
with just ~150 cts

• Empirically: works for
all Class 1 clusters

Willis, Pacaud, Willis, Pacaud, Valtchanov Valtchanov 
  et al. (2005)et al. (2005)

Xspec simulations



LLXX-T relation -T relation over over 5.2 deg5.2 deg22

Arnaud & Evrard (1999)

Self-similar:
 L(T,z) = L(T,0).E(z) E(z) = H(z)/HE(z) = H(z)/H0  0  =>=>    1.5 1.5 at at z=1z=1



LLXX-T -T evolutionevolution

At  z ~ 0.3

Arnaud & Evrard (1999)Arnaud & Evrard (1999)

Self-similarSelf-similar

For For σσln(L|T)ln(L|T)==0.6  0.6  !!!!!!



Constraining Constraining L-T L-T evolutionevolution

Fit without selectionFit without selection
functionfunction

Fit and 1Fit and 1σ σ interval includinginterval including
selection functionselection function
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Predicted dn/dz Predicted dn/dz (WMAP 3rd (WMAP 3rd yryr.).)
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Comparison with Comparison with SZSZ

X-raysX-rays:
C1 for 10ks

=
5-6/deg2

SZSZ:
10µK @150GHz

+
10µK @220GHz

=
3-4/deg2



OKOK

        but but ……



Impact of Impact of the the dispersion dispersion in M-Lin M-LXX



Dark energy Dark energy ??
Not Not without without a a better Mass-obs better Mass-obs calibration !calibration !

Self-sim Self-sim & w=-1& w=-1
Self-sim Self-sim & w=-0.6& w=-0.6
E(z)(1+z)E(z)(1+z)0.340.34 & w=-1 & w=-1example example ::

different different LLXX-T-T
evolutions mimic evolutions mimic 
variations in variations in the the 
equation equation of stateof state
of of Dark EnergyDark Energy



ConclusionConclusion

• Shallow exposures already enable the detection of
6 (~12) clus. per deg2.

=> We We have have the the tools tools to to extract them and theextract them and the
first sample is first sample is consistent consistent with our with our expectations.expectations.

• We can derive temperatures for the C1 sub-sample
and constrain the M-Obs relations
         => Crucial to Crucial to determine the requireddetermine the required

                      depth                       depth of an XXL of an XXL surveysurvey



Conclusion !Conclusion !
A very accurate knowledge of M-Obs is

necessary to constrain cosmology

=> Topic Topic of of several talks tomorrowseveral talks tomorrow
……

Including Including minemine


