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Happy 1@ birthday, GW astronomy!
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Phys. Rev. Lett. 116, 061102 (2016)

NTHEP 2025, Batumi, Georgia Giacomo Clani on behalf of the LVK collaboration

Barry C. Barish (Caltech) Kip 5. Thorne (Caltech)

2017 Nobel Prize in PhySics
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Thank you, Ral,
and goodbye!
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We mourn the passing of
Professor Ral Weiss, a
brilliant physicist and
founding figure of
gravitational wave
science. His vision,
perseverance, and deep
Insight shaped the field
and inspired generations.
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Not aging, improving. And it shows!

Hanford, Washington (LHO) Livingston, Louisiana (LLO)
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A growing population
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A decade of observations and discoveries
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GW250114 Hawklng and Kerr to the test
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GW231123: heavier than
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https://arxiv.org/abs/2507.08219

GW230529: sitting In the mass ga.ne s et o0, 134 020
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GWTC4.0 just released. And 1t is bringing more scien

https://pnp.ligo.org/ppcomm/Papers.html

Sep 10, 2025 | GW250114: Testing Hawking's area law and the Kerr nature of black holes (by LSC, |04 CBC GW25 Phys. Rev. Lett. 135,

*Recent* Virgo and KAGRA) 0114 Lvk | UMmany 111405 (2025) 2209.08054 | P2500421
Sep 10, 2025 Black Hole Spectroscopy and Tests of General Relativity with GW250114 (by LSC, |O4 CBC GW25 i

*Recentt Virgo and KAGRA) 0114 TGR LVK summary 2509.08099 P2500461
Sep 9, 2025 GW230814: investigation of a loud gravitational  -wave signal observed with a single 04 GW=230814 i

*Recent* detector (by A. G. Abac et al. (LSC, Virgo and KAGRA)) LVK SUmmary e Lt
Sep 9. 2025 Directed searches for gravitational waves from ultralight vector boson clouds around

*Fgeéent* merger remnant and galactic black holes during the first part of the fourth LIGO - 04 CWLVK | summary - 2509.07352 P2500256

Virgo -KAGRA observing run (by LSC, Virgo and KAGRA)

Sep 4, 2025 |GWTC-4.0: constraints on the cosmic expansion rate and modified gravitational -wave

*Recent* propagation (by LSC, Virgo and KAGRA) Co B LK || SUMINE; sote et Eealllse
Aug 28, 2025 | Upper Limits on the Isotropic Gravitational ~ -Wave Background from the first part of [O4 Stochastic L .

*Recent* LIGO, Virgo and KAGRA's fourth Observing Run  (by LSC, Virgo and KAGRA) VK stmmary SUATILEE D PR 2508.20721 P2500349
Aug 25, 2025 Open Data from LIGO, Virgo, and KAGRA through the first part of the fourth .

*Recent* observing run _(by LSC, Virgo and KAGRA) O4 data LVK | summary | Submitted to ApJS | 2508.18079 P2500167
Aug 25, 2025 GWTC-4.0: An Introduction to Version 4.0 of the Gravitational -Wave Transient 04 CBC GWTC .

*Recent* Catalog (by LSC, Virgo and KAGRA) —I;ViK summary Submitted to ApJL | 2508.18080 P2400293
Aug 25, 2025 GWTC-4.0: Methods for identifying and characterizing gravitational -wave 04 CBC GWTC .

*Recent* transients (by LSC, Virgo and KAGRA) LVK sunmmary e P2400:00
Aug 25, 2025 GWTC-4.Q: Updating the Gravitational -Wave Transient Catal_og with Observatlons_ 04 CBC GWTC _

from the First Part of the Fourth LIGO  -Virgo -KAGRA Observing Run (by LSC, Virgo = | summary Submitted to ApJL | 2508.18082 P2400386
*Recent* LVK
and KAGRA)
Au*g 25, 20*25 GWTC-4.0: Population Properties of Merging Compact Binaries (by LSC, Virgo and QL EE LI || e i 2508.18083 P2400004
Recent KAGRA)

Jul 16, 2025 | All-sky search for long -duration gravitational -wave transients in the first part of the .

*Recent* fourth LIGO -Virgo -KAGRA Observing run (by LSC, Virgo and KAGRA) G4 BurstLVKSI{ summary SUIMIEE 8 (PRI 2507.12262 B2500090
Jul 16, 2025 | All-sky search for short gravitational  -wave bursts in the first part of the fourth LIGO .

*Recent* Virgo -KAGRA observing run  (by LSC, Virgo and KAGRA) O4 Burst LVK | summary Submitted to PRD 2507.12374 P2400601
Jul 14, 2025 | GW231123: a Binary Black Hole Merger with Total Mass 190 -265 Msun (by LSC, Virgo |04 CBC GW23 .

*Recent* and KAGRA) 1123 LVK summary Submitted to ApJ 2507.08219 P2500026
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Ground based GW detectors
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The global GW detector network

Coincident detection Localization

NTHEP 2025, Batumi, Georgia Giacomo Clani on behalf of the LVK collaboration

Duty cycle
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Observing run 4 at a glance



Current status

[1440720018-1440806418, state: Observing]
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Localization with and without Virgo
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The upgrade/observe tradeoff
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Towards observing run 5



Proposed main upgrades for 05
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Looking further ahead



Expanding band and range
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Reaching the end of the observable universe

We have only scratched the surface of the '~ ST
GW signal sea that we are navigatings LU ; 505t
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By improving their sensitivity, we can increase:

A Rate and number of detections

A Distance (in space and time) of detections

A Understating of populations as a function of redshift

A Accuracy of detections (SNR)

A Accuracy of GR tests

A B

Bl Ul WetGaqROGcqUG! AWYel We Ul It qec Ul RUT
NTHEP 2025, Batumi, Georgia Giacomo Clani on behalf of the LVK collaboration 24



