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))) The current global gravitational-wave detector network
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The International Gravitational-Wave Observatory Network is envisioned as a 
self-governing consortium using laser interferometer GW detectors to explore the 
fundamental physics of gravity and observe the universe.

IGWN will build upon the success of the LIGO Scientific Collaboration, Virgo Collaboration, 
and KAGRA Collaboration, evolving them into a single unified global consortium that 
executes its scientific program in a coordinated and efficient fashion.

 2020-2023:  Discussions of the concept, appointment of an IGWN Formation Committee
 2024:  LVK approvals to proceed, appointment of IGWN Design Committee, first draft of bylaws
 2025:  Further design, planning of scientific program and funding / resource coordination framework
 2026:  LVK groups (and others) will be able to formally join IGWN
 2027:  IGWN fully operational       www.igwn.org

BTW, an organizational transition is being planned

LVK    IGWN

3



)))
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

The O4 Observing Run

2023 2024 2025

LIGO 
Hanford

LIGO 
Livingston

Virgo

KAGRA

O4a O4b O4c 4



)))

5

Updated 
catalog 
& population 
properties

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

https://pnp.ligo.org/ppcomm/Papers.html
https://pnp.ligo.org/ppcomm/Papers.html
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Still a few weeks left to get a 
fabulous multi-messenger event 
before the O4 run ends and 
upgrade work begins!

Observing Plans web page

https://observing.docs.ligo.org/plan/
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For details, see the LVK Public Alerts User Guide, https://emfollow.docs.ligo.org/userguide/  

Low-latency analysis and public alerts
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))) Low-latency candidates and alerts
https://gracedb.ligo.org/superevents/public 

Two 
significance 
thresholds

12 of these 29 retractions were 
Early-Warning triggers without 
full bandwidth confirmation

Early-Warning trigger without full bandwidth confirmation
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))) Looking ahead … with uncertainty

“Plans beyond mid-2026 are under discussion and will 
depend on budgetary scenarios and other factors.”

https://observing.docs.ligo.org/plan/
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“Advanced LIGO Plus” (A+) is a comprehensive upgrade program to further 
boost the LIGO detector sensitivities by up to a factor of ~2 in range
Major improvements to be completed:

• Improved vibration isolation
• Enlarged beamsplitter mirrors
• New interferometric readout scheme (balanced homodyne)
• Better control of stray light
• New mirror coatings to reduce thermal noise

Between O4 and O5, LIGO is planning to implement these in three phases
• Vent, install, pump down, commission and test

Funding cuts, if they become actual as outlined in the presidential budget 
request, would delay the later upgrade components 

LIGO’s path to O5: complete the A+ upgrade
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The Observing Plans web page notes the possibility:  “The current observing 
run, O4c, will conclude on 18 November 2025. After this date, all detectors will 
remain offline for upgrades at least until mid-2026.”

Different scenarios are being discussed; there are no firm plans yet
• Balance the value of collecting data against the push to complete the upgrades for O5
• The NSF funding outcome could require cuts or delays that impact plans
• For LIGO, a natural opportunity would be after the first A+ installation phase
• Virgo and KAGRA have their own upgrade and commissioning plans to consider

Possibility of LVK observing in 2026 / 2027 ?

11



)))
Any interim observing run would likely be short; perhaps ~6 months

It’s not clear what such a run should be named

Would have both LIGO detectors observing together as much as possible
Probably with sensitivity similar to O4 or slightly better.  
(Larger gains in sensitivity will come from the later phases of A+ component installation.)

It’s unclear whether, or how much, Virgo and/or KAGRA would observe at the 
same time as LIGO
Low-latency data analysis and alerts will be a priority to continue

Possibly with a smaller set of pipelines than currently in use
I would not expect any major changes to GW alerts or data products before the 
actual O5 run, though some pipeline and infrastructure updates could be tested

What would GW observing in 2026 / 2027 be like?
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Multi-messenger science, including low-latency alerts, will continue to be a 
central part of the LIGO-Virgo-KAGRA (IGWN) science program
Expect to make some technical improvements during lead-up to O5

Updates to low-latency search pipelines for speed, robustness
Rapid response procedures
Better classification probability estimates using multiple pipeline triggers

Expect (relatively) good localizations of GW events to become more common 
when 3+ updated, commissioned detectors are operating

LIGO-India is under construction and will join the network too
(And looking farther ahead, next-generation GW detectors: Einstein Telescope, Cosmic Explorer)

GW data analysis and alerts in the O5 era 
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