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Binary formation channels 1 & 2
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Binary formation channel 3
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Probability of lensing

Model

BBH®& ® Thin accretion disk @
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Rorb
Prob(Lensed|Model) = Rsch . .
2 Rorp # GW lensing will occur
> 10° observations of GWs in the future (if the channel is non-negligible)
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Discrimination criteria

GW signal +
omee .....

Are they compatible with AGN-BBH lensing?
Oris it “traditional” lensing?
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Large angles

Paul Martens

a Thin accretion disk
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BBH parameters & observer position
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Doppler shift
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A gravitational wave signal

GW Signal 15 parameters
2 masses
6 spin parameters

------------------------------------------------------------------
------------------------------------------------------------------

2 for sky localization

1 time of arrival
3 angles

nclination ¢
Phase of coalescence ¢ 44
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Parameter estimation
“ Preliminary result # J. .
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Can we realistically
recover the parameters?

Apparently, yes!
But more ongoing...
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Future developments

=Constrain the recoverable parameter space

1.In simplified setting first
2.Using full parameter estimation
3.Including FAR & co...

=Consider additional effects

Paul Martens

13



What if we do not find any AGN-BBH? /="
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Summary

If AGN-BBH formation channel...

\ If nothing...

If observed, many interesting insights!

Constraints!
GW lensing

Higher order modes
Migration traps
Etc...
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Quick mention! ¢4
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Testing cosmological isotropy with gravitational waves and
gamma-ray bursts

Brian H. Y. Cheng!, Donniel C. (_:,'1'1;2.2, Otto A. H'E.l.nnuksclal, Davendra S. Hasss
Q. Hu?, Souvik Janal, Jinwon Kim®, Albert K. H. Kong® 7, Peony K. K. Lail, § g
W. Leong!, Matteo Lulli', Li-Ting Ma®, Paul Martens'*, Boris H.-L. Ng', Thomas C. K. Ng?

Saha® Gwangeon Seong!'®, Helen Xian!, and Yanyan Zheng!!
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Sky localization
examples

GW170814

LIGO/Virgo/NASA/Leo Singer
(Milky Way image: Axel Mellinger)
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GW190521
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Face-on

Flare

Flare vs lensing

Edge-on
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Lensing
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IMBH Recoil & flare

No remnant expected between ‘
64 and 135 M, because of

pair instability Flare /" Recoil kick
Merger Accretion disk m
N 4
Intermediate mass from Flare would be from
the accretion disk the accretion disk

but arXiv:2009.12346... 26



Mass growth rate in
an accretion disk

~10_7M@/y1‘

McKernan et al.,
arXiv: 1206.2309

McKernan et al.,
arXiv: 1403.6433
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Torque and
traps

ZORSCh to BOORSCh
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Some assumptions...

* Geometrical optic limit

* Point mass lens

 No additional effect
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Lensing condition
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Probability of lensed BBH in an AGN

---- Edge-on, ¢t = 7/2

—— Marginalised ¢

S (2 Rorb/]%Sch)_1
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r = Rom / Rgen arXiv:2408.13144
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N, = 100000 |
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