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Hierarchical merging B




Widespread population of Multiple SMBHs in the same host galaxy
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Long timescales, ~kpc separations
Large fraction to produce dual AGNs
Important to:

1. test the models: separations, mass ratios, luminosities, redshift evolutions.....

2. study the processes driving to the final merger

3. parent population of the GW-emitting systems ,



Current status of observations

* A few systems in the local universe
e Distant (z>0.5) systems at large separations

e Only 4 systems at z>1 and 6 < 8 kpc
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Lensed AGNSs

SDSS1226-000§/ #5DSS0924+0219 WISE2344~:.3T)¢5‘115“ o Very rare f ~1 0_4
. e cosmological parameters

through variability

Spiniello+18

o dark-matter substructures
* host galaxies

* inner structure of the AGN
through microlensing

* lensing galaxy

e.g. Treu & Ellis 2015
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(Gaia observing strategy
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Resolving near-by sources

Gaia Multi Peak (GMP) SCAN DIRECTION —
technique
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fraction of scans showing a N

multiple peak:
ipd frac multi peak

i Threshold: 8-10%
I several hundreds candidates | Jul
About 0.1% of the AGNs

cccccc

Two entries in the catalog: "Separated" "Unseparated"



Resolving near-by sources

"Distant" sources (6~0.7")

nl

Nearby sources (6~0.2")
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Fraction

GMP sensitivity vs. separation

stellar pairs in dense stellar fields observed with HST
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J01073 -2736

HST images P
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26 GMP-selected AGNs in the
archive 1

e all show multiple components
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¢ 13 known lensed systems

e 2 known dual systems

¢ 11 previously unclassified:
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arcsec

High-resolution AO imaging at LBT

Unbiased sample of GMP-selected AGNs
separations: 0.33"-0.66"
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(observations on-going)
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Nature of the GMP-selected systems

Chance AGN/star alignment: ~30%

1. stellar density
2. colors

3. random alignment of Gaia sources

4. deconvolution of total (ground-based) spectra

AGN/AGN ~ 70%
e mostly dual
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A confirmed dual AGN
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Confirmed dual AGN:
eSimilar redshift
e Different spectrum
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Lensing:
o At ~ 2 days

e variability timescale:
~100 days
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High-resolution AO [FU spectroscopy at Keck

March 20th 2022
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Populating the desert with GMP olbjects

Lookback Time [Gyr]
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Future AO observations:

~100 GMP-selected systems with:
1. VLT/MUSE NFM (accepted prop.)
2. VLT/ERIS (GTO times)
3. Keck/OSIRIS (accepted prop.)
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J07357 +3533 J08134 -0040 J08141 +2007 J09242 +3512 J09563 +4329

Summary

.1 GMP very efflc:lent in selectlng multlple systems Iew contamlnanonis.’ .
2. Sampllng separatlons 0. 15"<5<O 7" 1 e 1<5<5 kpc @ z>1
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- 3.30% AGN/starallgnmen’t‘ 70% AGN/AGN do
' systems . . >
4. Hundreds. of seﬂ!t': }'
: 5 Aim; classﬁ"?""‘ C
dlStI‘Iﬁ utle




