Testing the Equivalence Principle in Galaxy Surveys
A Matter of Time and Two Fluids

Background credits: ESA/ tclid/Euclid Consortium/NASA,. CEA Paris-
- Saclay, image processing by J:-C# Cuillandre, E. Bertin; G. Anselmi |
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In the footsteps of Galileo
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SC, Zheng, Bonvin, Amendola (2025)

A matter Of ti me Di Dio, SC & Bonvin (2026)

1. Galaxy velocities



Nottale (1990)
Gravitational redshift in galaxy clusters oo
Wojtak, Hans & Hjorth (2011)

Counts

\a:



Nottale (1990)
Gravitational redshift in galaxy clusters oo
Wojtak, Hans & Hjorth (2011)

Counts




Test of the weak equivalence principle

Di Dio, SC & Bonvin (2026)
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Test of the weak equivalence principle

Di Dio, SC & Bonvin (2026)
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Constraints of few %
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e Current data
e Fuclid standard project
- with Charlie Mpetha

Number of galaxies
Sveva Castello 8



What about larger scales?

Density fluctuation Velocity

MATTER FIELD 5 ‘/




What about larger scales?

Density fluctuation Velocity

Continuity
MATTER FIELD

Euler

Poisson (Weak equivalence

General relativity




SC, Grimm and Bonvin (2022)

TWO Scenarios Bonvin & Pogosian (2022)

SC, Mancarella et al. (2024)
5C, Wang, Dam, Bonvin, Pogosian (2024)

Gravity modifications Breaking of the WEP by DM
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SC, Grimm and Bonvin (2022)

TWO Scenarios Bonvin & Pogosian (2022)

SC, Mancarella et al. (2024)
5C, Wang, Dam, Bonvin, Pogosian (2024)
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A matter of two fluids

With Safak Celik, Toshiki Kurita, Fabian Schmidt
Source term
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Dark matter



A matter of two fluids

With Safak Celik, Toshiki Kurita, Fabian Schmidt

Galaxy density contrast = blém +b§5,, + bge,,
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Dark matter
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Dropping dark matter from the Pisa Tower

Gravitational redshift:
galaxy clusters and futuristic
clustering analyses
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