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Gravitational wave strain
(space-time deformation)

Virgo

LIGO Handford

LIGO Livingston

Time series – 16 kHz sampling (“audio” band)

Continuous observation for ~1 yr typ.
With many on/off interruptions
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2015 2016 2017 2018 2019

O1
4 months
~50 days
coincident

1.5 TB (16 kHz)

O2
6 months

~ 100 days
coincident

3.3 TB (16 kHz)

Virgo
O3
1 yr

275 days
coincident

6.6 TB (16 kHz) 

LIGO LIGO & Virgo

2020

Virgo V1LIGO Handford H1 LIGO Livingston L1

2021

Kagra & GEO
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2015 2016 2017 2018 2019

O1
3 detections

O2
8 detections

GWTC-1

Virgo
O3

LIGO LIGO & Virgo

2020 2021

O3a
44 detections

GWTC-2.1

O3b
35 detections

GWTC-3

http://arxiv.org/abs/2010.14527 
http://arxiv.org/abs/2108.01045
http://arxiv.org/abs/2111.03606

http://arxiv.org/abs/2010.14527
http://arxiv.org/abs/2108.01045
http://arxiv.org/abs/2111.03606
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gw-openscience.org

● GW Open Science Center
– Started in 2011 by Caltech under NSF impulse

● Public release policy – Cadence & proprietary period
– Data Management Plan – https://dcc.ligo.org/LIGO-M1000066/public
– LIGO Virgo MOU – https://dcc.ligo.org/LIGO-M060038/public 

Releases will occur every 6 months, in blocks of 6 months of data, 
with a latency of 18 months from the end of acquisition 

of each observing block
● So far data from LIGO, Virgo, GEO and KAGRA have been 

released according to this schedule
O1: released in 2018
O2: released in Feb 2019
O3: released in Apr 2021 and Oct 2021

https://dcc.ligo.org/LIGO-M1000066/public
https://dcc.ligo.org/LIGO-M060038/public
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User sociology

● Profile 2:  Education at universities and high-schools
– Exercises and hands-on for classes
– Science projects for undergrads

need: data analysis tools and tutorials

● Profile 1: Scientists (in and outside LIGO/Virgo)
A. Independent searches for GW signals

need: “bulk” data, data quality information, 
calibration systematics

B. GW event-based analyses (collective)

→ interpretation of the detected sources, 
populations of compact objects, …

need: event catalogs, parameter estimates with 
uncertainties

GW event-based analyses (single)

→ waveform consistency, test of general relativity

need: data around the detected events

Typical traffic: 100-200 users/day
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User profile 1A: “independent” searches

● All you need to reproduce LIGO Virgo Kagra searches
– “Bulk” data (various formats) and data quality
– Online documentation and through data paper
– Mass transfer made easier with CVMFS (distributed file 

sys)

● Notable usages
– Reproducibility study D Brown et al, arXiv:2010.07244
– OGC catalog (Nitz et al)
– IAS pipeline (Zaldarriaga et al) 

Note: Announcement today at APS meeting!

https://doi.org/10.1016/j.softx.2021.100658
https://arxiv.org/abs/2010.07244
https://github.com/gwastro/4-ogc
https://arxiv.org/abs/2201.02252
https://phys.org/news/2022-04-ten-gravitational-ligo-virgo-o3a.html
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User profile 1B: event related physics

● Event catalogs and related science data products
– Four catalogs released so far

● Can be queried!

– Data products published for each event
● Strain data snippets around event (various formats)
● Params point estimates and confidence intervals
● Posterior samples
● Localization skymaps
● Related alert (if any)

– Other data products
● Population properties
● Cosmology
● Test of general relativity

Mass
ratio

Eff.
spin

Distm1 m2

https://arxiv.org/abs/2010.14527 

GWTC 2

https://www.gw-openscience.org/eventapi/html/query/
https://arxiv.org/abs/2010.14527
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User profile 1B: event related physics

params estimation

search pipelinesdata snippet

data provenance

event list
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User profile 2: learning resources

● Software utilities for data access, simulation and analysis

Including https://pypi.org/project/gwosc/ for easy access to data

GWOSC public API

Documentation and usage recommendations

● Tutorials – Jupyter notebooks
● Communication with users

Q&A: gwosc@igwn.org

“Office hours”: meet a scientist

User forum: http://ask.igwn.org 

● Training through workshops

At University level: 5 editions so far – ~1000 students overall

High-school level: online course [Learning path]

https://www.gw-openscience.org/odw/odw2022/ 

Distributed workshop with a worldwide network of 
study hubs

To join Paris’ hub: https://s.42l.fr/odw2022-paris 

Hands-on sessions 
https://github.com/gw-odw/odw-2022 

https://www.gw-openscience.org/software/
https://pypi.org/project/gwosc/
https://www.gw-openscience.org/apidocs/
https://www.gw-openscience.org/tutorials/
mailto:gwosc@igwn.org
https://www.eventbrite.com/e/gwosc-office-hours-tickets-147886956869
http://ask.igwn.org/
https://www.gw-openscience.org/path/
https://www.gw-openscience.org/odw/odw2022/
https://s.42l.fr/odw2022-paris
https://github.com/gw-odw/odw-2022
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Conclusions

● GWOSC cited as a model for open science
● Service to a large community of users
● 350+ papers using GWOSC data contributed by groups 
around the globe

● Development plans for the coming year
● Improve accessibility and infrastructure
● Prepare O4 release (catalog scalability!)
● Experimenting with IVAO tools to disseminate catalog 
data (TAP server) – Happy to discuss with experts!

● Haven’t discussed low latency alerts
●  Expected rate for O4 : ~1 alert/day
●  Major upgrade: Transition to igwn-alert
● SCiMMA or Kafka based feed

“Only days after they announced the first observation of 
gravitational waves, the LIGO and Virgo collaborations 
made public their data.”


