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Describing the Universe with four fields

Density fluctuation Velocity

Continuity
MATTER FIELD

Poisson




Describing the Universe with four fields

Density fluctuation Velocity

Continuity
MATTER FIELD

Poisson




T ® Bonvin & Pogosian (2022)
WO Scenarlos 5C, Wang, Dam, Bonvin, Pogosian (2024)
Gravity modifications affecting Breaking of the weak

all constituents equivalence principle for DM
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Comparison with observations

Fluctuations in galaxy number counts
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FO recaStS for SKA2 5C, Wang, Dam, Bonvin, Pogosian (2024)

Generate mock data with one type of modification (e.g. /; =0, f, = 1)

Fit with both models (galaxy clustering + CMB + weak lensing)

| Gravitational redshift
Bl Standard analysis

Bl \With gravitational redshift

Credits: freepik
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® Observable by future surveys
® Direct test of the Euler equation
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Take-home message

Gravitational redshift can break
the degeneracy between modified
gravity and a dark fifth force!



mailto:sveva.castello@unige.ch

Subscribe to our YouTube channel Cosmic Blueshift!

We post video abstracts
and outreach videos,
feedback is welcomel!
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Impact on the growth of cosmic structures
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Two-point correlation function

Extract information through correlations:

= (A(n, 2)A(n’, 2))

Expansion in Legendre polynomials:




Relation with gravity modifications

Monopole

Quadrupole

Hexadecapole




Deus ex machina: relativistic effects

Standard terms Gravitational redshift

Doppler term




Extracting the signal from observations

Relativistic effects break the symmetry of &

Bonvin, Hui and Gaztanaga (2014)
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Symmetry breaking by gravitational redshift

Gravitational
potential

Line-of-sight O




Modified gravity vs dark sector interactions

Bonvin and Pogosian (2022)

Gravity modifications affecting Breaking of the WEP
all constituents (i, 1) for DM only (EPreak)
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Modified gravity vs dark sector interactions

Bonvin and Pogosian (2022)

Gravity modifications affecting Breaking of the WEP
all constituents (i, 1) for DM only (EPreak)
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