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GW As A NEW COSMOLOGICAL PROBE

GW from compact binaries coalescences (CBC), e.g BBH, BNS, From Abbott e , al. 2016
BH-NS mergers, are standard sirens (Schutz, 1986; Holz et al. ' '

Insplral Merger Rlng

2005; Moresco et al. 2022).
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I Possible to constrain Hy, the integrated H(z) or modified GW propagation through the distance-redshift relation
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if the redshift of the source is known.

I Binary chirp mass and redshift are completely degenerate: Mgeq = (1 + z)Mgc =) the redshift cannot be
measured from GW data alone.



INFERRING THE REDSHIFT - BRIGHT SIRENS

Mainly three ways:

1. by detecting an EM counterpart (bright
sirens) (Holz et al. 2005; Nissanke et al. 2010);

2. by using information from a catalog of possible
hosts, usually a galaxy catalog (statistical dark

sirens);

3. by exploiting features in the source-frame mass

distribution (spectral dark sirens).
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Pros:
) Very precise.
) With dozens of brights sirens it could be possible

to obtain a few % measurement of Hy (Chen et al.
2024).

Cons:

) Difficult to constrain other cosmological parame-

ters.
) Need at least one neutron star.

) Only GW170817 (Abbott et al. 2017) out of 200

events so far.



INFERRING THE REDSHIFT - STATISTICAL DARK SIRENS

Mainly three ways:

1. by detecting an EM counterpart (bright

sirens);

2. by using information from a catalog of
possible hosts, usually a galaxy catalog
(statistical dark sirens) (Schutz, 1986;
Gair et al. 2023);

3. by exploiting features in the source-frame

mass distribution (spectral dark sirens).
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