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Sondes cosmologiques de la gravité 1 
 

-Introduction to growth of matter fluctuations 
 
It allows to test gravitation on cosmic scales (~ 10-100 h-1Mpc) 
 

-Statistics of the matter field  
 

• Two point correlation function (link the variance and PdF); implication of statistical invariance by translation (Cosmological 
Principle) 

• Fourier basis  
Cartesian 
Spherical  

• Implications of the CP on the two Fourier basis 
 
 
 
 
 
 
 

-Link to galaxy density (bias) 
 

-Redshift space distortions  
  



Sondes cosmologiques de la gravité 2 
 
 

-Inference of cosmological parameters  
 

• Bayes Theorem 
• Likelihood analysis 
• Definition of chi2 and related hypothesis 

 

-Covariance matrix  
 

• Theoretical calculation for Gaussian fields 
• Theoretical calculation for Non-Gaussian fields  
• Estimation of the precision matrix 

 

-Cross-combination with other probes 
 

• Galaxy lensing 
• 2Dx3D clustering  

 
 
 
 
 
 
 
 
 
 

 
 



Introduction to matter fluctuations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

Statistics of the matter field: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Link to galaxy density (bias): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Redshift space distortions:  
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



 

 
 
AP correction: 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 



 



 
Inference of cosmological parameters: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

likelihood posterior 

prior 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

where 

Usual hypothesis: The likelihood is Gaussian 

is the covariance matrix   

is the expectation value given the model  

minimisation of 

precision matrix  



 
 

Covariance matrix: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 
 
 
 
 
 
 

Cross combination with other probes: 
 
-angular galaxy clustering 

 
 

 
 

 
 
 
 
 



 
 
Define estimators:  

 
 

 
 
Compute the expectation value of their product: 

 
-Galaxy-galaxy lensing: 
 
SIMULATIONS ARE NEEDED 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

The example of the cosmic microwave background (CMB): 

Planck (2018) 



 
 
 
 

Combination of LSS probes  Problem: 

Jullo et al. (2019) 

e.g.  galaxy-galaxy lensing and redshift space galaxy clustering   


