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STANDARD SIRENS

c(1+2) (¢ d7’
d(Q.7) = (H ) I (flat FLRW)
0 0, /Q,(+2P+1-Q,

Holz, Hughes, APJ (2005)

"Bright standard sirens” "Dark standard sirens”
Measure EM counterpart of Infer z by statistically matching
the galaxy host and obtain z GW sky position with galaxy catalogs

Luminosity distance [

From the GW signal! d,

redshift
Not in the GW signal!
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COSMOLOGICAL INFERENCE SCHEME
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https://github.com/wdpozzo/cosmolisa

COSMOLOGICAL INFERENCE SCHEME
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Posterior

Appllcable as weII to mult| band/3G observatlons
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https://github.com/wdpozzo/cosmolisa

EMRIs AS DARK SIRENS

h = Hy/100 km™'s Mpc

M1 (fiducial) 1o,

4yr
e EMRI PE based on catalogs of Babak+, PRD (2017)
_|_
e Galaxy catalog of Henriques+, MNRAS (2012)
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e Bayesian cosmological inference on the loudest © G
events (done with cosmoLISA)
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Laghi, Tamanini, Del Pozzo, Sesana, Gair, Babak, Izquierdo-Villalba, MNRAS (2021)
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MBHBs AS BRIGHT SIRENS

e MBHB PE based on Klein+, PRD (2015)

e EM counterpart models of Tamanini+, JCAP (2016)

poplll heavy Q3 heavy Q3 no_delay

H, at 5-10% (90% CI)
Q down to 25% (90% CI)

10 years of observations

[cosmoLISA]
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The key is to

JOINT ANALYSIS: EMRIs + MBHBs

combine them!

(EMRIs & galaxy catalog)

+

(MBHBs & EM counterpart)
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LISA COSMOLOGICAL SPECTRUM
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