)

FIAS Frankfurt Institute
for Advanced Studies

Quantitying the Sg tension: BA & ML

David Benisty
Phys.Dark Univ. 31 (2021) 100766

MG16@340 JULY 9091

SIXTEENTH MARCEL GROSSMANN MEETING UNIVERSITY OF

J

ON RECENT DEVELOPMENTS IN THEORETICAL AND EXPERIMENTAL GENERAL RELATIVITY, ASTROPHYSICS AND RELATIVISTIC FIEL THEORIES ‘ AM B RI D GE




flat — ACDM

Tensions in Cosmology  [=®
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The Sg tension

* 05 - matter fluctuations averaged in spheres of radius 8 h™*Mpc

* The Sg quantifying the amplitude
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Homogenous Cosmology

* The Freidmann Eq. is normalized with:

H(2)* = H§ (Q (1 + 2)% + (1 = Q) (1 + 2) 730+W))
* The DE parametrization: w = wy + (1 — a)w,

* Radiation is ignored since the measurements are from the late
universe.



Perturbative Cosmology

* Matter perturbations: §,,, = dp/p
* The linear matter perturbations (in Fourier space):
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e assumption of small scales approximation (no k).
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Uncorrelated and Correlated data

XZ
* Likelihood: £ = exp (— 7)

C 2 = IiV=1(f08(di)—f08(9i)

2
0 ) for uncorrelated points.
0}
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e Can be written as: 2 = V' (d — O)M;; V; (d—6)
M;; = (...0y ...) for uncorrelated measurements.

* We test correlations, using M;; = 0.50;0; with 25% random points.



Bayesian Analysis - ACDM
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Model (¢ os Ss =
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(Gaussian Process Regression

* Unsupervised learning. Assumes Kernel distribution between two points.
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The Matern kernel with v = 7/2:

) ) . (14)
T i i 2 _,/.3 0 -
(1+ﬁ|'7" G PP o) MR i %
l 512 1503
and Matern kernel with v = 9/2: -5 -
2 |z — 7|
klz.z) = ofc exp(—3 ] ) -10 .
0 2 4 6 8 10
O e SPP A k) PP ek NP ok x
l (i e 31k



Kernel Dependent
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GP for the fog data

Radial Basis Function
¢ observations
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Matern v = 3.5 Matern v = 4.5

fog(0) 0.358 £0.0241 0.356 + 0.025

0.372 = 0.017

foag(0.001) = 0.505 + 0.0852

MTF Mon. Not. Roy. Astron. Soc. 471, 3135 (2017)

f05(0.02) = 0.428 + 0.04652 6dFGS JCAP 1705, 015 (2017)




Results for the Sg values
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Final Results

 With B.A there is a clear tension with Planck measurement.
e With ML the tension is reduces to ~1 o for some kernels.

e Still an open window to new physics...



