'5Hlerarchlcal galaxy merger

]machme Iearmng algor:thm a ‘/j USE JSJ j,M v
. catalogues for mass:ve Jblac_..‘ HOIERNTIETETS

:_*detectlon w:th LISA

s s Delpech Rem| (IRAf
S sy Contini (IRAP]
. . ' Sylvaln Marsat (L2I;

|_|SAAStrophys

T e  ,-' ..5th Novemb'”




Massive 4

black
hole

Dominance

Symbiosis

Early universe

Adjustment

nasa.gov

>
>

Galaxy

Today

How MBH have grown durmg th.-.
hlstory of gaIaX|e_s? -

Illustr|s Observations

S10 11 12 10 11 1

Ig M. (Mg) lg M. (Mp)

Habouzit+20

Number of BHs



Strain Amplitude Spectral Density [1/v HZ|

10714 g 2 weeks
= I Observatory
R ~ Sensitivity 1 week
= Galactic Foreground
—15
1077 == 5 ; j\ i -== Total
— T — \ === Massive BH Binaries 1 day
1016 B
10-17 (1] \ 1 hour
19— ‘-:[M =10'Mo. 7 =8 == T \ :
——— ~F N \
10—19_‘[M25x105M@,z§12 K \ | 1 min
10_207[M:5X 106M@,Z:8 [M:5X104M@,228]
.iMZlg?M@..Z:2] [MZS % 105M@,ZIQ]
[ LA '
31 [ || [M =5x 10°Mg, z = 2] M=5x10°Mg, z = 8] [M =10°My, z = 12]
16~ Sszes [ . L
= -4 110 10 = 10—t 10°

Frequency [Hz]

_1

Time to merger



X-TDI strain

—_—
p—
N

[
—
:

x10~1

\.

.. LISA Data Challenge 2

w**\/\f\h*ﬁ

Instr. noise

Verification binaries

Full Galaxy

MBHBs

0

100

150

Q[i(]
Time [days]

350




‘Maingoal







MUSE Dataset

More than 2000
selected galaxies
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From close pairs to MBH mergers
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about galaxy groups ?

* More than 50 %
ot the sample
| had more than 1
Ao potential
neigbour

* What is the
merger hierarchy
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" ML Protocol - Step 1~
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ML Protocol - Step 1

Accuracy : 98 % - Physical separation

Average time scale : 150 My
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ML Protocol - Step 1
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Further steps

LISA AstroWG : MBHI Catalogie study,
Better Maal-MBH relation?

MBH merger proability: 7
SMBH Merging timescales 7
LISA detectability ?
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g . debated.

- Takeway message
GaIaxy and MBH growth pathways ,
. Necessary to estlmate the MBH 12F fe)ia for
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The ML protocol can g|ves |nter rmg fEsults for
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LISA Mission!

Gravitational wave detector

Informations on positions, masses, inclination..'.

In the frequency domain of MBH masses of
intermediate masses galax1es |
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Fraction ofi galaxy: Merger

Redshift confidence Redshift completeness Merger probability
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Fraction ofi galaxy: Merger

Up to 20% at z~2
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Galaxy merger rate
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