
NFWNFW profile  profile 
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NFWNFW profile  profile 
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Variance of  the field :Variance of  the field :                                    

  

σσ
88
 =  = (σ(σ 88hh-1-1Mpc)Mpc)

σσ
8 8 measures the amplitude of measures the amplitude of 

matter fluctuationsmatter fluctuations

Cargèse2008.



  
The mass function:                                  The mass function:                                  

with:with:

useful for useful for σσ
88
  

Cargèse2008.



A new estimation of the local N(T)A new estimation of the local N(T)

Cargèse2008.



                          

  Mass-temperature  relation:Mass-temperature  relation:

        
TT

xx
  == A A

TMTM (Mh) (Mh)2/32/3 (1+z)( (1+z)(ΩΔΩΔ
vv
/178)/178)1/31/3 keV keV

AA
TMTM is a free parameter ... is a free parameter ...

            
Cargèse2008.



  σσ
88
  from   from XX-ray clusters:-ray clusters:

Cargèse2008.



ΩΩ
mm

FFrom X-ray Clustersrom X-ray Clusters

Number evolutionNumber evolution  

Cargèse2008.



  
  Growth rate of linear Growth rate of linear 

perturbations:perturbations:
  
  

PPrinciple:rinciple:

((M, z) = M, z) = AA(z, (z, ΩΩ
mm
,...),...)((M, 0)M, 0)

Cargèse2008.



PrinciplePrinciple

Oukbir, Blanchard, 1992, A&A, 262, L21 
Cargèse2008.



Estimated  N(T) at z Estimated  N(T) at z  0.33 0.33

Using Henri's sample (1997) 
Cargèse2008.



Likelihood on Likelihood on ΩΩ
mm
    

Blanchard et al (2000) 
Cargèse2008.



ΩΩ
mm

FFrom X-ray Clustersrom X-ray Clusters

  Number counts:Number counts:
300300 clusters  clusters 

with z > 0.3with z > 0.3

Vauclair et al, 2003Vauclair et al, 2003
A&A 412, L37A&A 412, L37

Cargèse2008.



XMM Lx-Tx evolutionXMM Lx-Tx evolution

+ local
 ◊ XMM
◊ Chandra

Cargèse2008.



  ❖❖  remarkable convergenceremarkable convergence
    Lx/Tx)Lx/Tx)

zz
 = Lx/Tx) = Lx/Tx)

z = 0z = 0(1+z)(1+z)ββ

withwith    ββ  = 0.65 = 0.65  0.28 0.28
in full agreement with Chandra (Vikhlinin et al, 2002), in full agreement with Chandra (Vikhlinin et al, 2002), 
ASCA (Sadat et al., 1998; Novicki et al., 2003....)ASCA (Sadat et al., 1998; Novicki et al., 2003....)

Conclusion on evolutionConclusion on evolution::

D.Lumb et al., 2003
Cargèse2008.



MMethod:ethod:
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RDCS: 50 deg²
fx  3. 10-14 erg/s/cm²

MACS: 22 000 deg²
fx   10-12 erg/s/cm²

Cargèse2008.



        

Likelihood analysis:Likelihood analysis:

ΩΩ
mm
  = 0.99 = 0.99  0.15  0.15  0.15 0.15

(Vauclair et al., 2005)(Vauclair et al., 2005)
Cargèse2008.



        

  

➢ ➢   ff
bb
 , f , f

bb
  evolution uncertain ...   evolution uncertain ... 

➢ ➢ SStrongtrong E Evolution in the abundance of x-ray volution in the abundance of x-ray 
                clusters appears from all existing surveys in a clusters appears from all existing surveys in a 
              very very consistentconsistent way. way.

➢ ➢ TThis would provide a strong argument in favor of his would provide a strong argument in favor of 
                a high matter density... a high matter density... 

                                        

Conclusions ?  Conclusions ?  



C.M.B.C.M.B.

  

Blanchard, Douspis, Rowan-Robinson, Sarkar 2003



σσ
88  
then then LSSLSS ! !  

  
Dark energy is NOT requested by WMAP nor by LSS...



 
    
    

LLarge scale structurearge scale structure

Billion light years



 

Correlation function Correlation function 
on large scaleson large scales

     SDSS (2005)



 

Correlation function Correlation function 
on large scaleson large scales



 

Correlation function Correlation function 
on large scaleson large scales

Hunt & Sarkar (2007)



 

Power spectrum Power spectrum 
on large scaleson large scales



  

RDCS: 50 deg²
fx  3. 10-14 erg/s/cm²

MACS: 22 000 deg²
fx   10-12 erg/s/cm²

Cargèse2008.

?     
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YYet  an  other et  an  other 
degeneracy?degeneracy?



    KKill the ill the MMass-ass-TTemperature emperature RRelation :elation :

T T ∝ ∝ GM/r + ... GM/r + ... ∝ ∝ GM/r GM/r /(1+z)/(1+z)

i.e. i.e. ~~  forget gravity...forget gravity...
                    

TT
xx
  ∝∝  MM2/32/3    



  



  
    

CConcordance works oncordance works 
  
! ! 

 



        

TT  ∝ ∝ GM/r GM/r /(1+z) /(1+z) ∝ ∝ 22  /(1+z) /(1+z) 

➢ ➢ TTestable...  i.e. estable...  i.e. 

  -1-1  ∝∝  T/T/2  2  ∝∝    1/(1+z) 1/(1+z) 

Breaking the degenracy... Breaking the degenracy... 



        



        

  

➢ ➢ AAcceleration seems to be demonstrated!cceleration seems to be demonstrated!

➢ ➢ NNo competitors to the concordance...o competitors to the concordance...

➢ ➢   PPrecision cosmology is already possible! recision cosmology is already possible! 

➢ ➢ AAstrophysical systematics is a serious limitation strophysical systematics is a serious limitation 

                                        

Conclusions   Conclusions   



    
                                    

PPrecisionrecision C Cosmology... osmology... 

Typical precision: 2%...Typical precision: 2%...

Ferramacho, L., B.A., Zolnierowski, Y. (2008)

Cargèse2008.


