
Niccolò Veronesi -  Belgian-Dutch Gravitational Wave Meeting 2023 - 23/10/2023

Elena Maria Rossi Sjoert van Velzen

First observational constraints on

the GW-AGN connection through


spatial correlation analysis
The most luminous AGN do not produce the majority of the detected


stellar-mass Black Hole Binary mergers in the local Universe
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=?fAGN
Fraction of detected BBH mergers that happened in an AGN



Why focusing on AGN?
C

T

I

V

E

A

L

A

C

T

I

C

U

C

L

E

I

C
al

te
ch

/R
.H

ur
t (

IP
AC

)

McKernan+11, McKernan+12,

Bellovary+16, Tagawa+20 



Why focusing on AGN?
C

T

I

V

E

A

L

A

C

T

I

C

U

C

L

E

I

C
al

te
ch

/R
.H

ur
t (

IP
AC

)

• Dense dynamical environments

High chance of binary formation

McKernan+11, McKernan+12,

Bellovary+16, Tagawa+20 



Why focusing on AGN?
C

T

I

V

E

A

L

A

C

T

I

C

U

C

L

E

I

C
al

te
ch

/R
.H

ur
t (

IP
AC

)

• Dense dynamical environments


• Deep gravitational potential


High chance of binary formation

Possibility of retain kicked remnants

McKernan+11, McKernan+12,

Bellovary+16, Tagawa+20 



Why focusing on AGN?
C

T

I

V

E

A

L

A

C

T

I

C

U

C

L

E

I

C
al

te
ch

/R
.H

ur
t (

IP
AC

)

• Dense dynamical environments


• Deep gravitational potential


• Migration (traps)

High chance of binary formation

Possibility of retain kicked remnants

Gathering many compact objects 
in the same region

McKernan+11, McKernan+12,

Bellovary+16, Tagawa+20 
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AGN from unWISE (Schlafly+19) with spectroscopic redshift from Milliquas v7.7b (Flesch21)

242 AGN

3C 273
First Quasar ever to be identified

UGC 8058
Nearest known Quasar
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The real picture

• More AGN


• More detected BBH mergers


• Large localisation volumes


• Incomplete AGN catalogues
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Multiple AGN

Multiple detected BBH mergers

Size of localisation volumes

Number of AGN within

localisation volumes

Incompleteness of

AGN catalogues NEW!

Our method

Exact positions

of AGN NEW!

Likelihood maximization ( )ℒ( fAGN)
NEW!

Application to observed data
NEW!
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Thank you for your attention!
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