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Abstract

The rapid development of gravitational wave astronomy, along with information coming from present and future galaxy surveys, has the potential to shed light on many open questions in Astrophysics and Cosmology.
The combination of gravitational wave and galaxy survey datasets is especially able to provide new and unique constraints on the dynamics of the Universe. In this work, we focus on correlating dark sirens (merging
black hole binaries) with galaxy catalogs to constrain the Hubble constant H,. More specifically, with respect to the current state of the art, we aim at proposing a more refined and effective treatment of the galaxy
catalog contribution, involving also third-generation gravitational wave detectors in this very same methodology.

Hubble’s observation (1929): galaxies appear to be moving away from us and their All this is related to one of the crucial issues in nowadays Astrophysics and
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According to A.G. Riess 2020 (arXiv:2001.03624), there is a discrepancy larger than 46 and lower than 66 between early and late Universe
lllustration Credits: NASA, ESA and A. Field T measurements.

Which are the benefits from gravitational wave (GW) Gravitational Wave horizons Bright sirens Dark sirens
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observations? : : L. :
® redshift from the EM counterpart of GW sources ® using galaxy catalogs in the localisation region to
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® revealing hints of new physics
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Components of the Universe

GWs can be used as standard sirens:
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The “standard sirens expression reminds “standard candles”, like e PROS: potential improvement of sky localisation and e PROS: supplies the lack of EM counterpart
Type 1A supernovae and cepheids:

identification of the galaxy host
® CONS: good localisation and completeness of galaxy
® CONS: systems with EM counterpart seem to be much catalogs are fundamental

fewer than those without
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Idea of the nowadays methodology (W. Del Pozzo et al. 2018 and B. P. Abbott et al. 2021)
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B. P. Abbott et al. 2021 (arXiv:1908.06060lJ W. Del Pozzo et al. 2018 (arXiv:1703.01300)
B. P. Abbott et al. 2021 (arXiv:1908.06060) discovered that from the detections of 10 BBHs +1 BNS Take-home message
merger during O1 and O2 of aLIGO and Virgo:
e this is valid statistical methodology that circumvents the need of direct EM counterparts to the GW events to constrain
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L Planck (68.3% highest density posterior interval) fact that it provides new local independent measurements.
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