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Cosmology with GW events

A new way to solve the Hubble Tension

flat = ACDH Schutz (1986) theorised method that exploits the
properties of gravitational waves to be
of the :

[14]

offering the opportunity to solve the Hubble tension,

that is a discrepancy of about ~ 4 — 50 between
late and early measurements.
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Cosmology with GW events

A new way to solve the Hubble Tension

flat = ACDH Schutz (1986) theorised method that exploits the
properties of gravitational waves to be
of the :
At high redshift, Ho can be GW A
extrapolated by studying the L
prpperties of the cosmic
En'crm)’vs;/ 3S?§gl;ﬂreoggfy0nic offering the opportunity to solve the Hubble tension,
acoustic oscillations (BAO). that is a discrepancy of about ~ 4 — 50 between

late and early measurements.
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Cosmology with GW events

A new way to solve the Hubble Tension

Schutz (1986) theorised method that exploits the

properties of gravitational waves to be
of the :

dp

offering the opportunity to solve the Hubble tension,

that is a discrepancy of about ~ 4 — 50 between
late and early measurements.

While for the local Universe, Ho Is
investigated using standard candles as
Type la Supernovae and
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Cosmology with GW events

How to break the mass-redshift degeneration

Schutz (1986) theorised method that exploits the
properties of gravitational waves to be
of the :
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Cosmology with GW events

How to break the mass-redshift degeneration
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Cosmology with GW events

How to break the mass-redshift degeneration

SPECTRAL SIREN METHOD
(my gmy ¢) 3/5

Mdet = (1 +2) (my « + My o) 175 the study of the properties of the mass distribution of
1,5 2,5 GW sources that break the mass-redshift degeneracy
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Cosmology with GW events

How to break the mass-redshift degeneration
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SPECTRAL SIREN METHOD

GALAXY CATALOG METHOD

The Line Of Sight (LOS) redshift prior, p(z) is built from a
galaxy catalog. It’s not uniform in co-moving volume, due
to the point-like nature of galaxies. **



Facing the Incompleteness

K-band [30]
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Schechter function is a semi-analytical model describing
the basic shape of any luminosity function
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Facing the Incompleteness
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SF evolution with z

Effects on the line-of-sight redshift prior
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D*(7) = O*(0)1004* a*(z) = a*(0)

Fit for P
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The Luminosity
of the Darkness

1. Redshift dependency impacts the LOS prior. 0.0004 -
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Metodi d’inferenza cosmologica

Spectral sirens

Basato sullo studio delle proprieta della distribuzione delle masse di sorgenti di GW che rompono la

degenerazione massa-redshift.
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modelli di massa : broken power law (BPL), power law + peak

(PLP), e multi peak (MP). In rosso il valore iniettato pari al valore

di Planck15 HO= 67.7km s-1 Mpc -1 [2g]

Cosmologia con le onde gravitazionali

M.L. Brozzetti - IFAE 2024



p(Hy [ {xgw}, {Dgw}, 1) o« p(Hy|I) p(Ny, | Hy, I') H P(XGWi | DGW,-» Hy, I)

1. sky position dependency is not negligible = [p(xGW,QlDGW, H,, 1) dQ
2. assuming uniform detection probability and

3. an isotropic Universe
...the likelihood has been pixelated

4. the LOS redshift prior, p(z|Q;, Hy, I), can be marginalised over the possibility of the
host being inside (G) or outside (G) the galaxy catalog

PGGw| Qi Daws Ho, I) = pligw | €, G, Dgy, Hy, Dp(G |, Dgy, Hy) + pOigw | €2 G, Day, Ho, Dp(G | €, Dgyy, Hy, 1)

~— —

depends on the galaxy luminosity function in comoving volume
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GLADE+

Galaxy List for the Advanced Detector Era

» 22,5 million galaxies up to ~ 90 Mpc in
the B-band;

. 6 catalogues crossmatched together :

GWGC , 2MASS XSC, 2MPZ, HyperLEDA,
SDSS-DR12Q WISExSCOSPZ, SDSS-
DR16Q
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UpGLADE

g,niz,y-wWi, W2 W3and W4,

Adding...
1. Pan-STARRS

2. DESI Legacy Survey

3. CatWISE

g band for SkyMapper

4. Siena Galaxy Atlas

6. SDSS

...1o GLADE+
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5. SkyMapper
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p(G|z, HO)
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