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Observing Schedules
https://observing.docs.ligo.org/plan/



Observing Schedule(IGWN | Observing Plans)
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COVID-19

https://observing.docs.ligo.org/plan/

https://observing.docs.ligo.org/plan/


Observational Periods
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Observing Run Start Date & Time (UTC) End Date & Time (UTC)

O1 September 12, 2015 at 15:00 UTC January 19, 2016 at 16:00 UTC

O2 November 30, 2016 at 16:00 UTC August 25, 2017 at 22:00 UTC

O3a April 1, 2019 at 15:00 UTC October 1, 2019 at 15:00 UTC

O3b November 1, 2019 at 15:00 UTC March 27, 2020 at 17:00 UTC

O4a May 24, 2023 at 14:00 UTC January 16, 2024 at 15:59 UTC

O4b April 10, 2024 at 15:00 UTC January 28, 2025 at 17:00 UTC

O4c January 28, 2025 at 17:00 UTC November 18, 2025 at 16:00 UTC



Potential Sources
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O4 schedule
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The public data release schedule is shortened during O4 operations.



Public Alerts(https://gracedb.ligo.org)
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@25 August 2025
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Observed Events
https://gwosc.org



Observed Events(https://gwosc.org)
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GWTC(Gravitational-Wave Transient Catalog)
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Upto GWTC-3.0



8/27/2025 Workshop for the 10th Anniversary of the Discovery of Gravitational Waves and KGWG Assembly Meeting 12



8/27/2025 Workshop for the 10th Anniversary of the Discovery of Gravitational Waves and KGWG Assembly Meeting 13Upto GWTC-4.0



Observation Events

GWTC Version Data New Counts(metric) New PE Count

GWTC-1.0 O1+O2 +11 (FAR<1/30d & p_astro >= 0.5) 11 11

GWTC-2.0 O1-O3a +39 (FAR<2/yr) 39 50

GWTC-2.1 O1-O3a +8, -3 (p_astro > 0.5) 44+11 = 55 55

GWTC-3.0 O1-O3b +35 (p_astro > 0.5) 35 90

GWTC-4.0 O1-O4a +128 (p_astro > 0.5) 86 218
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Cumulative 
Detections
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GWTC-1.0

GWTC-2.1

GWTC-3.0

GWTC-4.0



Cumulative 
Detections
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By August 24, 2025 (not official)



PSD Evolution
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PSD Evolution
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PSDs for 
Observational Runs
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O4a Data Flow



Event Selection Processes

• Five pipelines ran online: cWB-BBH, GstLAL, MBTA, PyCBC, and SPIIR
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Mass-mass Plot
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GWTC-4.0 at a Glance
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129
New candidates

219
Total number of candidates in the 

cumulative catalogue(O1-O4a)

86
New candidates with full parameter 

estimation results
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GWTC-4.0 Released



GWTC-4.0 Papers

• Catalog - Introduction: https://arxiv.org/abs/2508.18080
• Catalog - Methods: https://arxiv.org/abs/2508.18081
• Catalog - Results: https://arxiv.org/abs/2508.18082
• Populations: https://arxiv.org/abs/2508.18083
• Open data: https://arxiv.org/abs/2508.18079

8/27/2025 Workshop for the 10th Anniversary of the Discovery of Gravitational Waves and KGWG Assembly Meeting 25

https://arxiv.org/abs/2508.18080
https://arxiv.org/abs/2508.18081
https://arxiv.org/abs/2508.18082
https://arxiv.org/abs/2508.18083
https://arxiv.org/abs/2508.18079


GWTC-4.0: Introduction
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GWTC-4.0: Methods
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GWTC-4.0: Results
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GWTC-4.0: Populations
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Open Data
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New Discoveries
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O1~O3 summary

• Two BNS
• GW170817 [LVC, PRL119.161101 (2017)]

• GW190425 [LVC, ApJL892.L3 (2020)]

• Two NSBH
• GW200105 [LVC, ApJL915.L1]

• GW200115 [LVC, ApJL915.L1]

• Unusual mass events
• GW231123, etc.
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New Discoveries
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GW230529

GW231123

Low-Mass Gap

High-Mass Gap
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Implications



Implications

• New Astronomical Tools
• Testing General Relativity
• Exploring Cosmic Phenomena
• The Rise of Multi-Messenger Astronomy
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New astronomical tools
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Signal before CMB
Blackhole generated signal

Credit: NASA



Testing General Relativity
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Physics - Relativity Gets Thorough Vetting from LIGO

Quasi Normal Mode analysis
Modified Gravity theory test
Area Law test

https://physics.aps.org/articles/v9/52
https://physics.aps.org/articles/v9/52
https://physics.aps.org/articles/v9/52
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Multi-
messenger 
Astronomy



Astrophysics with CBCs

• Infer population properties [LVK PRX13,011048 (2023)] 
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Transient bursts of GWs
• No non-BBH detection

PRD104,122004 (2021), PRD104.102001 (2021) 
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CCSN simulations



Continuous gravitational waves(CWs)

• Signals lasting more than ≈ 
30 minutes subject to 
Doppler shifts and 
amplitude modulation

• Amplitude is at least 5 
orders of magnitude smaller 
than CBCs, but longer signal 
duration may enable 
detection

• No detection O1-O3
• ApJ 935:1 (2022)
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The stochastic GW background
• No detections O1-O3 [PRD104.022004 (2021)]
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Technical Advancements

• Seismic and Vibration Isolation
• Laser and Optical Technology
• Vacuum Technology
• Coating Materials
• Data Analysis and Computational Physics
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Future
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LISA

8/27/2025 Workshop for the 10th Anniversary of the Discovery of Gravitational Waves and KGWG Assembly Meeting 55



Einstein Telescope
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Cosmic Exploler
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Pulsar Timing Array(PTA)
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Thanks!
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