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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

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

e Fourier basis
Cartesian
Spherical

e Implications of the CP on the two Fourier basis
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-Link to galaxy density (bias)

-Redshift space distortions™= f a;



Sondes cosmologiques de la gravité 2

-Inference of cosmological parameters

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

-Covariance matrix

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

-Cross-combination with other probes

e Galaxy lensing
e 2Dx3D clustering



Introduction to matter fluctuations: FeV‘T-WV(PEM\.
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Link to galaxy density (bias):
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Inference of cosmological parameters:
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Usual hypothesis: The likelihood is Gaussian
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where 0 = (&) is the expectation value given the model
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C is the covariance matrix [ , )

minimisation of
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Covariance matrix:
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Cross combination with other probes:

-angular galaxy clustering
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Define estimators:

Ci(21,22) = 2l+1 Z 0(21)0% (22).
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Compute the expectation value of their product:
(C, P

-Galaxy-galaxy lensing:

SIMULATIONS ARE NEEDED



The example of the cosmic microwave background (CMB):
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Fig.1. Planck 2018 temperature power spectrum. At multipoles £ > 30 we show the frequency-coadded temperature
computed from the P1ik cross-half-mission likelihood, with foreground and other nuisance parameters fixed to a best fit

the base-ACDM cosmology. In the multipole range 2 < £ < 29, we plot the power spectrum estimates from the Co
component-separation algorithm, computed over 86 % of the sky. The base-ACDM theoretical spectrum best fit to th
TT.TE,EE+lowE+lensing likelihoods is plotted in light blue in the upper panel. Residuals with respect to this model are

the lower panel. The error bars show +1 ¢ diagonal uncertainties, including cosmic variance (approximated as Gaussian, _
including uncertainties in the foreground model at £ > 30. Note that the vertical scale changes at £ = 30, where the horizontal axis
switches from logarithmic to linear.

Planck (2018)
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Problem: Combination of LSS probes

e.g. galaxy-galaxy lensing and redshift space galaxy clustering
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Fig. 9. Filtered Ygm and non-filtered AYX GGL measurements
with mocks (shaded regions), AY and T data (blue and cyan
points respectively), and theory with a linear bias parameter
b1 = 1.8 (dashed line). Black dots in S82 panel represent AX
measurements from L16, and T, measurements from Alam

et al. (2016) in CFHTLS panels.
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Fig. 8. Monopole (red) and quadrupole (blue) measurements
with mock catalogs (shaded region), real data (solid lines) and
theoretical predictions with a linear bias parameter b; = 1.8
(dashed lines). Black dots represent pre-reconstruction measure-
ments with the full DR12v5 CMASS sample from Cuesta et al.

(2016).
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Jullo et al. (2019)




