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Massive black holes & their host galaxies

Co-evolution of galaxies and
their MBH

How did the local MBH-galaxy

scaling relations build up across
cosmic time? -
=
MBH astrophysics with GWs z"I”
S
when do they form? =
how fast to they grow and
merge”?

spin, total mass and mass
ratios of merging MBH?
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Gravitational waves of merging black holes

[ GW frequency o« 1/MgH )

e PTA (nHz) —> early inspiral
phase of MeH > 108 Msun binaries

e LISA (104-10-1 Hz) —> inspiral,
merger and ringdown phases of
MgH ~ 104-107 Msun binaries
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Prediction of merging MBH rate & detection by LISA

Chen+21

So far from cosmological 10}
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At least Arun et al. (2009) SAM None ~2

an Order Of magnitude Sesana et al. (2011) SAM None ~25
. . Klein et al. (2016) SAM DF,LC,VD,GW,Tri
dlﬁerence In the Berti et al. (2016) SAM DF,LC,VD,GW,Tri

predictions Salcido et al. (2016)  Hydrodynamic Constant?
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This Paper Hydrodynamic DF,LC,VD,GW




Artist view of tWo merging black holes in NGC 6240 (credits: NASA)

From observed
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... to massive
black holes
mergers
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Galaxy pairs from MUSE redshift catalogs

e ~2100 galaxies up to z~7 from Ventou+17
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log(M*[Mg))
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Galaxy pairs from MUSE redshift catalogs
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For completeness, selection of galaxy pairs based on:

Ventou+17

Redshift

e galaxy stellar masses: 107 < M* < 101 Msun

e and mass ratios: 1 < Mo/M1 < 1/10

Mass of primary galaxy [log(M.)]



Probability of galaxy merging
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Fraction of galaxy mergers

Redshift confidence Redshift completeness Merger probability
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Galaxy merger rate
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Methodology
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Black hole mass?
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Probability of black hole merging
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Black hole merger timescale
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Black hole merger rate

up to 1% Gyr-1 at z~0.8
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Gravitational waves produced by BH merger
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LISA detection rate of BH mergers
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Perspectives

* Increase samples of galaxy pairs to reduce uncertainties,
especially cosmic variance —> x10 expected in the next 2

years thanks to MUSE-GTO

e Improve our knowledge of black hole in low-mass (dwarf)
galaxies

e Demography —> scaling relations (Mgn vs. M?)

e BH merger timescale?

e Predict the number of events detected by LISA over the
mission lifetime



