
  

Need for Need for globalglobal  
estimates of estimates of 
ΩΩ

mm
!!!!!!

Cargèse2008.



ΩΩ
mm

FFrom X-ray Clustersrom X-ray Clusters
  Baryon Fraction   Baryon Fraction 
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    WWhat do you do with a cluster?hat do you do with a cluster?

X-ray spectrum

Fit

M(r)

Gas mass M
g
(r)



              

  

Ratio :        Ratio :        ff
bb
 = M = M

bb
/M/M

tt
  

Observations Observations   MM
gg
, , 

  
TT

x x ❐❐  MM
t t 
  

i.e.  :           i.e.  :           ff
bb
   15.-20. h 15.-20. h

5050
-3/2 -3/2 %%

Cosmology :  Cosmology :  ff
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Method :Method :

Cargèse2008.



Scaling of baryon fractions :Scaling of baryon fractions :

Roussel et al, 2000Cargèse2008.



Average baryon fraction :Average baryon fraction :

Roussel et al, 2000Cargèse2008.



Three correcting factors :Three correcting factors :        

 ♦  ♦ Mass estimator Mass estimator 

   ♦     ♦  Clumping of the gasClumping of the gas

     ♦     ♦        Outer emission     Outer emission     
                                          

Cargèse2008.
Sadat & Blanchard, 2001  



    BBaryonaryon F Fraction @ z = 0 raction @ z = 0 

  
RR

20002000 & R & R
10001000 in Vikhlinin, Forman, Jones 1999    (~35% & 50% Rv) in Vikhlinin, Forman, Jones 1999    (~35% & 50% Rv)



Conclusion Conclusion 

  A baryon fraction of the order of A baryon fraction of the order of 10. h10. h
5050

-3/2 -3/2 %%  
or less  could be consistent  with data...or less  could be consistent  with data...

Cargèse2008.
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FFrom X-ray Clustersrom X-ray Clusters
  Baryon Fraction evolution   Baryon Fraction evolution 
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  BBaryonaryon F Fractionraction  
(non)evolution as a test of  (non)evolution as a test of    

mm

Chandra

Cargèse2008.
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mm

FFrom X-ray Clustersrom X-ray Clusters
  Baryon Fraction evolution  Baryon Fraction evolution

in the XMM in the XMM --projectproject
  

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



  BBaryonaryon F Fraction @ z = 0raction @ z = 0

  

  

Tx < 2kev

Tx > 6 kev

2keV < Tx < 6kev

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0 raction @ z = 0 

  RR
20002000 in Vikhlinin, Forman, Jones 1999    (~35-45% Rv) in Vikhlinin, Forman, Jones 1999    (~35-45% Rv)

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0 raction @ z = 0 

                                RR
vv
 in Vikhlinin, Forman, Jones 1999     in Vikhlinin, Forman, Jones 1999    

Cargèse2008.



  II  Evidencing Evidencing 
(non-)scaling  relations of (non-)scaling  relations of 
X-X-ray clusters in the local ray clusters in the local 

universeuniverse  

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6 raction @ z = 0.6 

  
Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6 raction @ z = 0.6 

   ∆ = 2000

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6 raction @ z = 0.6 

  

Internal structure 

                  is complex...

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6 raction @ z = 0.6 

   ∆ = 2000

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6raction @ z = 0.6

   ∆ = 1000

Cargèse2008.



    BBaryonaryon F Fraction @ z = 0.6raction @ z = 0.6

  
 ∆

v

Cargèse2008.



        

Likelihood analysis:Likelihood analysis:

(Ferramacho, L. & B.A., 2007)(Ferramacho, L. & B.A., 2007)
Cargèse2008.



ΩΩ
mm

FFrom X-ray Clustersrom X-ray Clusters
  Abundance evolution  Abundance evolution
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Theory of Theory of 
the mass function the mass function 

  

Cargèse2008.
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Basics Basics 

  Matter = random field:Matter = random field:
  

δδ  mathematically ill-behaved...mathematically ill-behaved...

Cargèse2008.



  

  1. The field is smoothed1. The field is smoothed  =    =   ρ ρ is convolved:is convolved:

with a window function:with a window function:

the smoothed field: the smoothed field: 

Cargèse2008.



  

Variance of  the field :                  Variance of  the field :                  

Ex: top-hat window:Ex: top-hat window:

Mass associated:Mass associated:

Cargèse2008.



  

  2. Nonlinear model 2. Nonlinear model 
  
              - linear  overdensity - linear  overdensity 
                                          
        Ex: spherical model Ex: spherical model δδ

NLNL(z, (z, ΩΩ
mm
, , ΩΩλλ

        

Cargèse2008.



  

  3. Mass function:3. Mass function:

- trivially (!): dV will be in an object  with- trivially (!): dV will be in an object  with
mass > M if included in a NL  fluctuation mass > M if included in a NL  fluctuation 
of        with radius > R   of        with radius > R   
              

Cargèse2008.



  
or (sharp threshold):                                  or (sharp threshold):                                  

with: with: 

                                                      andand
    
and just take the derivative...       and just take the derivative...       

Cargèse2008.



  
the mass function:                                  the mass function:                                  

normalization condition:normalization condition:

Cargèse2008.



  

Press and Schechter (1974) used:              Press and Schechter (1974) used:              

major recent improvements:major recent improvements:

              with             with             
                                            Sheth,  Mo,  Tormen  2001 MNRAS, 323 1Sheth,  Mo,  Tormen  2001 MNRAS, 323 1Cargèse2008.



TT
EE
SS
TT
II
NN
GG

TT
HH
EE

MM
AA
SS
SS

FF
UU
NN
CC
TT
II
OO
NN

Borgani et al., 2000Cargèse2008.



Checking   N(M) Checking   N(M) 

    Jenkins et al., 2001 MNRAS, 321, 372Jenkins et al., 2001 MNRAS, 321, 372
Cargèse2008.



Checking   N(M) (2)Checking   N(M) (2)

    Jenkins et al., 2001 MNRAS, 321, 372Jenkins et al., 2001 MNRAS, 321, 372
Cargèse2008.



Conclusion Conclusion 
 Reasonable description  Reasonable description 
of the mass function in of the mass function in 

numerical simulations... numerical simulations... 

  
Cargèse2008.


