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Friedmann’s equation
H(z) = H0 Ωm,0(1 + z)3 + Ωr,0(1 + z)4 + Ωk,0(1 + z)2 + ΩDE,0 (1 + z)3(1+wDE(z))

wDE(z) =
PDE(z)
ρDE(z)

2

fDE(z) =
ΩDE(z)
ΩDE,0
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Friedmann’s equation
H(z) = H0 Ωm,0(1 + z)3 + (1 − Ωm,0) fDE(z)
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ρDE(z)
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Friedmann’s equation
H(z) = H0 Ωm,0(1 + z)3 + (1 − Ωm,0) fDE(z)

dL(z) = c (1 + z)∫
z

0

dz′ 

H(z′ )

We want to trace the Hubble parameter H(z)

wDE(z) =
PDE(z)
ρDE(z)

fDE(z) =
ΩDE(z)
ΩDE,0
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GRB data set
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• Merger-driven GRB events 
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• Merger-driven GRB events 

• Δz ≤ 7 %
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GW posteriors

@ fixed cosmology

Dupletsa+, 2024
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GW posteriors
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Cosmological MCMC

log ℒ (θ) ∝
Nevents

∑
i

−
(dth

L (θ) − dobs,i
L )2

2σ2
dL,i

Cobaya
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Cosmological MCMC

Cobaya

log ℒ (θ) ∝
Nevents

∑
i

𝒦i (dth
L )
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Parametric approach
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= Ωm,0 (1 + z)3 + (1 − Ωm,0) fDE(z)

w(z)ΛCDM = wΛCDM = − 1

fDE(z) = (1 + z)3(1 + wΛCDM) = 1

Cozzumbo+, in prep.
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Parametric approach
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Parametric approach
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Parametric approach

w(z)CPL = w0 + wa
z

1 + z

fDE(z) = (1 + z)3(1+w(z))

h2(z) =
H2(z)

H2
0

= Ωm,0 (1 + z)3 + (1 − Ωm,0) fDE(z)
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Non-parametric approach

h2(z) =
H2(z)

H2
0

= Ωm,0 (1 + z)3 + (1 − Ωm,0) fDE(z)

GP  Gaussian Process→

fDE(z) ∼ GP( f̄DE = 1, k(σf, lf))
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Non-parametric approach

fDE(z) = (1 + z)3(1+w(z))
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Phenomenologically Emergent Dark Energy
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Phenomenologically Emergent Dark Energy
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Non-parametric approach

fDE(z) = (1 + z)3(1+w(z))
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Non-parametric approach
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Non-parametric approach
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Model-independent cosmology

3.5 σ

2.5 σ

3.9 σ

DESI collaboration, Adame+, 2024
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Conclusions
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• We compare different catalogs of GRBs and configuration of 3G GW detectors to 
understand the future prospects of cosmological constraints with Bright Sirens
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Conclusions

15

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

• We compare parametric and non-parametric approaches, underlining the biases incurring 
when choosing the wrong fitting model

• We show the potential of a model-independent reconstruction for Einstein Telescope and 
next generation cosmological probes
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 for the attention!
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Back-up
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Back-up
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