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➢ EM counterpart
observed

➢ Host galaxy is
identified

 Bright Sirens
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Testing the ΛCDM assumptions

➢ Dust

➢ Photons decay
into non-Standard 
Model particles

EM sector EM and gravitational sector

➢ Modifications to 
the space-time
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You can find it in JCAP 
Click HERE

https://iopscience.iop.org/article/10.1088/1475-7516/2025/11/001
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BAO
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Testing the ΛCDM assumptions

IVS scenario

➢ Standard ΛCDM

➢ EM breaking

➢ Full breaking
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CANDI code
[Code for ANalysis of modified Distance-duality with cosmological Inference]

Now available on GitHub:
https://github.com/chiaradeleo1/CANDI

➢ Likelihood for SN, BAO and SS

➢ Implement your own cosmological model :

❖ Modify the cosmic expansion (see Fazzari, 
De Leo et al. [arxiv:2507.13890]);

❖ Modify the DDR (see De Leo, Martinelli et 
al. [arxiv:2505.13613]
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https://github.com/chiaradeleo1/CANDI
https://github.com/chiaradeleo1/CANDI
https://github.com/chiaradeleo1/CANDI
https://arxiv.org/abs/2507.13890
https://arxiv.org/abs/2505.13613


UVS results

➢ BAO significantly reduce   
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UVS results

➢ BAO significantly reduce

➢ Incorrect UVS assumption can 
create an artificial tension in     
that can be revealed using SN
and GW
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IVS results

➢ Future surveys will be able to 
distinguish between the 
different scenarios

14

BAO+SN+GW



IVS results

➢ Future surveys will be able to 
distinguish between the 
different scenarios

➢ GWs play a key role in 
distiguish between different
physical scenarios
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BAO+SN+GW



Conclusion
26

 Gravitational Waves are a promising tool to explore and understand the 
Universe;

 Future surveys should be sensitive to the different scenarios that might
cause a breaking in the DDR;

 The inclusion of GWs will help identify the physical origin of this
breaking
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 𝑁𝐺𝑊 = 20000 BN events
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GWs Simulated Data

 𝑁𝐺𝑊 = 20000 BN events

 Detectability of ET:

 GWFish

 SNR cut

 Detectability of EM counterpart:

 𝑑𝐿 , 𝑧, 𝜗 𝜈

 GRB  with afterglowpy
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GWs Simulated Data
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