3 R e

W EAK G Rf",“w Y

from Horndeskl Thebr"les

~ N 1w A
Q ) A < X
') \

Linus Thummél

with Alkistis Pourtsidou and Ben-Bose

UK Cosmo, Nottingham, 07/04/2025



Modifying Gravity; Why Horndeski Theory?
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S_sLoL.. Horndeski Theory?
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Horndeski Theory?
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Modiftying Gravity: Why Weak Gravity?
weak gravity cosmological description
/N U = modification of the Poisson equation

% / k*W = —4rw Gu(k, z) a?pA
/\ /\ u <1 < weaker gravity than GR

What happens to cosmic structure formation?
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Why Weak Gravity? — The Sg-tension 2

KiDS-1000

KiDS-1000 cosmic shear
I BOSS galaxy clustering
B Cosmic shear + GGL

QII]
Cosmic shear + galaxy clustering
BN 3x2pt
B Planck TTTEEE+lowE

Heymans+ 2021

KiDS-Legacy
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+ DESI Y1 BAO + Pantheon+
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DES Y3

Stolzner+ 2025



Connecting theory and observations

phenomenology/
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Connecting theory and observations

phenomenology/
observable

- GZ (d); X) | =7 /
59 = j\/jg +G3(p, X)mp | dix — —p 7
L +G4(¢,X) R 1 \/ ]

N

Lagrangian

theory landscape T phenomenological
P A _/} P g behaylour

1 )
- 1) describe perturbations
W 2) find parameterisation
> 3) include conditions -~ K

Thun Neak Gravity fro § ki Theori




Description of
nerturbations {)

background

Bellini & Sawicki 2014
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Connecting theory and observations:
The a-basis

the a-basis
theory landscape phenomenological
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mochi class

developed by Matteo Cataneo and Emilio Bellini
redefine the basis functions to fulfill the stability criteria
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Parameterisation and Conditions:

weak gravity conditions s
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Connecting theory and observations:

theory landscape
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