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Public Alerts

SORT: EVENT ID (A-2) v

Significant

Sept. 4, 2025 GCN Circular Query

S250904cv BBH (>99%) Yes 1 per 100.04 years
13:49:52 UTC Notices | VOE
Sept. 4, 2025 GCN Circular Query 77 .

S250904br BBH (>99%) Yes Awibhvy iy 1 per 100.04 years
10:22:08 UTC Notices | VOE .
Sept. 4, 2025 GCN Circular Query 7

S250904ae BBH (>99%) Yes 1 per 100.04 years
03:33:07 UTC Notices | VOE
Sept. 1, 2025 GCN Circular Query . -

S$250901cb BBH (>99%) Yes LR B 1 per 9.9253e+05 years
18:59:41 UTC Notices | VOE .
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Modelling Binary Coalescences
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Inspiral Merger Ringdown
post-Newtonian theory no analyt. model perturbation theory
Numerical Relativity

effective one body
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The Inverse Problem
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Likelihood & Posterior
:Z Quantities d : data, h : GW model, 6 : source parameters
:_‘o;: “\\ Inner Product (d, h) =4Re [ %ﬁ;)(f)df
/ | Likelihood A(d|h(0)) ~ exp(—|ld — h(6)]?/2)
| | Posterior p(6|d) = %
source parameter
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» High-dimensional integrals are expensive to calculate with grid-based methods
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ntegrals become simple operations on set ©, e.g.,

>

E[6)] = / 6, p(6]s, I)dd ~ median(d, € ©)
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Observations

01+02+03+04a = 218, 04b* = 105, O4c* = 46, Total = 369

*04b and O4c entries are preliminary candidates found online.
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LIGO-G2302098(61028188), updated on 6 September, 2025
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Mass Posteriors
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Mass Posteriors
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Mass Posteriors
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Binary Evolution
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Material to Download

https://s.gwdg.de/th635p
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Masses in the Stellar Graveyard
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Masses in the Stellar Graveyard
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Masses in the Stellar Graveyard
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Masses in the Stellar Graveyard

LIGO-Virgo-KAGRA Black Holes LIGO-Virgo-KAGRA Neutron Stars EM Black Holes EM Neutron Stars
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Masses in the Stellar Graveyard
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Population Properties
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My Personal Highlights Y

GW150914 The first GW signal. Loud, but now considered typical.

GW170817 The first (and only) GW-multi-messenger event. Merger of two neutron stars.
Largest coordinated global observation campaign across the EM spectrum.

GW190412 Black holes of unequal masses. First higher harmonics.

GW190521 Black holes with masses that shouldn’t have formed in a supernova. Where did
they come from?

GW190814 Very unequal masses. The less massive objectisa...?

GW200129 Precessing black holes and potentially a remnant with a kick.
GW200115_042309 A black holes swallowing (or disrupting) a neutron star.
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LISA - LASER INTERFEROMETER SPACE ANTENNA

Gravitational waves are ripples in spacetime that alter the distances between
objects. LISA will detect them by measuring subtle changes in the distances
between free-floating cubes nestled within its three spacecraft.

@) identical spacecraft exchange . Gravitational waves Powerful events such as colliding black
change the distance between the free-floating cubes in the different holes shake the fabric of spacetime and 7 Free-floating
spacecraft. This tiny change will be measured by the laser beams. cause gravitational waves (‘ golden cubes
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* Changes in distonces travelled by the loser beams are not to scole and extremely exaggerated /
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The Gravitational-Wave Spectrum

THE SPECTRUM OF GRAVITATIONAL WAVES @esa

Observatories Ground-based Space-based observatory Pulsar timing array Cosmic microwave
& experiments experiment background polarisation
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Cosmic fluctuations in the early Universe

Cosmic @? . '

sources Compact object falling a7
onto g supermassive Merging supermassive black holes.
black hole

Supernova Pulsar
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Merging neutron Merging stellar-mass black holes | Merging white dwarfs
in in our Galaxy
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Einstein Telescope A
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Einstein Telescope
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Science Prospects A

0XG  HLA
Nens/yr
SNR > 30
Nens/yr
ARys <100 m
Negn/yr yi"a/ylr "
SNR > 30 3G G < Tdeg?

Ngns/yr

Nens/yr
SNR >100 A

ANys <50

0.1<z<2
AQ < 10deg?

Negn/yr 480
SNR > 100

Dist.(Mpc)

Nens/yr, z>1 to BNS
Az/z<0.2, PM
Amy/m; < 0.3 SNR of 5

Max z
AQ < 100deg?

Nimssn/yr
Amy/m; <0.1
z>3

MAX PLANCK INSTITUTE
L

FRANK OHME



Science Prospects
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Conclusions —/V\f\/\/\A/\I\fv—

» Gravitational-wave astronomy is reality

» The Universe is full of black holes with (surprisingly) diverse properties
— diverse formation channels?

» More observations to come and needed to unravel big questions
(formation, environment, evolution, expansion, early Universe, ...)

» So far, no signs of Einstein’s theory failing

» Continued work needed on possible systematics in the models and
analyses

» Exciting future: LIGO Indida, LISA, Einstein Telescope

Multimessenger astronomy will become the norm, not the exception
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