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Deep redshift sensitivity
z € 10,3]

Wide sky coverage
ﬂky ~ 05
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https://www.skao.int/en/explore/telescopes/ska-mid

SKA - Mid surveys

Wide Band 1 Survey (Bacon+2020):

e sky coverage of 20,000 deg?

* integration time of 10,000 hrs

Radio continuum galaxies HI Intensity Mapping
(Scelfo+2022)

Star forming galaxies and AGNs Integrated emission of the 21-cm HI line

T-RE Bonaldi+2018. 2023 Semi-analytical model
“5 (Bonaldi , 2023) (Crighton +2015, Spinelli+2020)

Large angular resolution Great redshift resolution
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Gravitational waves

Masses in the Stellar Graveyard

LIGO-Virgo-KAGRA Black Holes LIGO-Virgo-KAGRA Neutron Stars EM Neutron Stars

LIGO-Virgo-KAGRA Collaboration:

23200000 ~ 0(10%) GW events
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Third-Generation GW detectors:

~ 0(10°) GW events
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SKA - Mid X GW

Gravitational waves opened a new observational window on the Universe but:
few GW sources compared to galaxy surveys

poor angular and redshift resolution

The Fifth National Workshop on the SKA Project B o o | | ~ Michele Bosi



Analysis
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Analysis
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Source normalized distribution

SFGs + AGNs
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Results: GW bias

IM x GW

 The constraining power of SKA-Mid X ET2CE largely overcomes forecasts for ET2CE alone

e Qur results for Radio Continuum galaxies and HI Intensity Mapping are comparable
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Results: exotic GW sources

Stellar black hole binaries:
bow > 1

(massive halos)

THE EAGLE PROJECT
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Results: exotic GW sources

Late primordial black hole binaries:

(low-mass halos)

THE EAGLE PROJECT
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Results: exotic GW sources

Early primordial black hole binaries:
bow ~ 1

(stochastic sample of the dark matter field)

THE EAGLE PROJECT
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Results: exotic GW sources
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Results: exotic GW sources
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8.00 0.25 0.50 0.75 1.00
fpBH

e For o/, ~ O(10)Gpc™>yr~!, fopyy € [0.5,1.0] could be constrained by SKA-MidxET2CE at > 50 level

e Results compatible with current constraints on fpgy for Mppy € [1M,100M ]
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Results: time delay distribution

PRELIMINARY

R(z) Jdtd p(ty) Ry (1(z) —t,)
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Results: time delay distribution

PRELIMINARY

R(z) Jdtd pty) Ry (1(z) —t,)

Can GW clustering, cross-correlated with SKAO surveys, provide information on the time delay distribution?
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Results: time delay distribution

PRELIMINARY

bgw(Z)

p(t,) < 1}

- Og = —2.0 X d —1.5 g — —1.0 g — —0.5 - g = 0.0
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Results: time delay distribution
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* The physical effect is present irrespective of the assumed star formation prescription

RCGW, fid
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PRELIMINARY

e Cross-correlation with SKAO provides a novel observable to probe the BBH formation physics
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Take-home messages

b * The constraining power of SKA-Mid X ET2CE overcomes forecasts for ET2CE alone
\%%
© e Qur results for Radio Continuum galaxies and HI Intensity Mapping are comparable

e fopy € [0.5,1.0] could be constrained by SKA-Mid X ET2CE at > 50 level

JeBH
* Result compatible with current constraints for Mpgy € [1M,100M ]

PRELIMINARY
o different time-delay models leave imprints on the clustering bias of the GW sources

p(t,)

e GW X SKAO provides a novel observable to probe the BBH formation mechanisms
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Back-up

PRELIMINARY
04 ellomo in preparation
p(l-d) X l- d Bell +2026 (in preparation)
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Back-up

PRELIMINARY
04 ellomo in preparation
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Back-up
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Bellomo+2026 (in preparation)
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Back-up
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Back-up
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Back-up
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