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“Tantalizing suggestion” of dynamical DE

DESI collaboration, Adame+, 2024
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“Tantalizing suggestion” of dynamical DE

DESI collaboration, Lodha+, 2025
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Why GWs
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GRB data set

Cozzumbo+, 2024
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GW posteriors

Dupletsa+, 2024 d, [Mpc] = 3411.56%135-24
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h*(z) =

Non-parametric approach
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Our strategy

® \We generate mock joint GW-GRB data assuming 2 different cosmologies

ACDM Planck18 DDE Planck18, eBOSS, Pantheon+

® \We fit them with a parametric and a non-parametric approach with various
observational configurations

® \We compare the performances
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Parametric approach
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Injected

oeas PArametric approach
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Non- parametrlc approach
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Non-parametric approach

PEDE Universe | Pantheon+ & ET A + CE
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Two birds with one method
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Modified gravity
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Modified gravity
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Conclusions

We compare different catalogs ot GRBs and configuration of 3G GW detectors to
understand the future prospects of cosmological constraints with Bright Sirens

o Ve compare parametric and non-parametric approaches, underlining the biases incurring
when choosing the wrong fitting model.

The non-parametric reconstruction is a factor ~1.5 better than the parametric one.

o Ve show the potential of a model-independent reconstruction for Einstein Telescope and
next generation cosmological probes.
With less than 40 GRBs we will be able to achieve unprecendent precision on

H, and € _ and accurately reconstruct the DE density evolution and the nature of gravity.
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Standard candles

SNla (Cepheids)

GRBs (SNIa)

QSOs (Fx - FU\/)
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Standard candles
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Modified gravity theories
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Non-parametric approach
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Andrea Cozzumbo

Systematics
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Systematics
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for(z) = 1 —tanh (loglo (1 + Z))
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