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LATEST HO MEASUREMENTS WITH STANDARD SIRENS

LVK, GWTC-3 cosmo paper, arXiv:2111.03604 Other recent Standard siren
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HEADING TOWARDS THE 3G ERA

2G GW detectors 3G GW detectors

LIGO-Virgo-KAGRA (LVK) Einstein Telescope (ET)
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HO WITH BINARY BLACK HOLES OUR 3G STUDY
EINSTEIN TELESCOPE (ET)-st.':‘:a-‘H

We consider three 3G detectors:
*ET (Italy) 10 km ET-D (Hild+ 2011)
eCE1 (USA)
eCE2 (Australia)

40-20 km arms (Evans+ 2021)

10 km

Credits: ET Design Study Team
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Bl COSMIC EXPLORER (CE)

We consider three 3G networks:
oET
oET+CE1
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BINARY BLACK HOLES DETECTED

LVK, arXiv:2111.03634

® Primary mass distribution: POWER LAW + PEAK (from LVK GWTC-3) . i b
e Redshift: Madau-Fragos (2017) + delay 1, € [ 10 Myr, 10 Gyr] F L S N N
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GALAXY CATALOG & LOCALISATION ERROR VOLUMES

e Run 11x11 Fisher Information Matrix for all detected events
o ET+CE1+CE2: 107° < 0, /d; < 10°, AQgyq[deg”] > 107

e Simulated complete light cone (M. > IOIOMQ) uptoz <1

Henriques+, MNRAS (2015)
lzquierdo-Villalba+, A&A (2019)

e Cross-match BBH sky location with SVR

net

e ET+CE1+CE2: 10? — 10° potential hosts for most dark sirens

> 300 with galaxy catalog
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COSMOLOGICAL INFERENCE SCHEME

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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d(Z Q)_ C(1+Z) J*Z dZ, Q — {h9 Qm}
0 \/Qm(l +7P+1-Q, 3G detector sky-position-dependent Wi
Flat-LCDM model likelihood

\\’\ \ GW redshift prior
Nhosts

PQID,F) x p(Q|F) H dz N (dzow- Q) = dp.03) Y W, ¥ (5 = Zgwe

J=1
Posterior Prior Quasi-likelihood
Nested sampling :Z_//
[CPNest]
Parallelised
......... Del Pozzo, Laghi [github.com/wdpozzo/cosmolisa] cOSMOLISA .-~
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https://github.com/wdpozzo/cosmolisa

FORECASTS: H,and Q

1 year of full observation

hat ~ 1% (90%Cl) with ET+CE1+CE2
Q at ~ 10 % (90%Cl) with ET+CE1+CE2

Assuming €2 known:
hat ~ 0.5 % with ET+CE1+CE2

h = Hy/100 km™'s Mpc
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CONCLUSIONS

Preliminary results:

Binary black holes + 3G detectors can open to a sub-% measure of H|,

FUTURE PROSPECTS

Ongoing analysis:

® ET and ET+CE1 networks: currently double-checking our results due to some code
issues with the GW parameter estimation

e Inclusion of GW selection effects (analysis of lower SNR_ .. events), optimisation of the
code (large data sets are computationally costly)

Thank you for your attention!
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