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 gwosc.org

● The LIGO–Virgo–KAGRA Collaboration is 
committed to the principles of open science
–  Link to data management plan

● GW Open Science Center
– Releases gravitational-wave data to the broader 

scientific community and to the public
– Offers event catalogs with parameter estimations, 

posterior samples, strain data, injection and quality 
flag segments

– Provides documentation and tools necessary to 
understand and use the data (tutorials, interactive 
web apps, ...)

https://dcc.ligo.org/LIGO-M1000066/public
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Let’s take a tour of gwosc.org
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Gravitational wave strain
(space-time deformation)

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

Continuous observation for ~1 yr typ.
With many on/off interruptions
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Available datasets

● All you need to reproduce LIGO Virgo Kagra analyses
– “Bulk” data (various formats) and data quality

with online documentation

O1: released in 2018
O2: released in Feb 2019
O3: released in Apr 2021 and Oct 2021

list continues
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File by file access
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Data access

Data can be accessed ...
● File by file through the GWOSC web site
● To download large datasets: CernVM File System 

[see this doc]

Distant disk partitions can be mounted on local computer
Can be used with the Open Science Grid (US)

● Programmatically through API (more later)

https://computing.docs.ligo.org/guide/cvmfs/
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Event portal

● Gravitational-wave Transient Catalog (GWTC)
– Notable events in “discovery releases”
– Four catalogs released so far

● GWTC-1 (confident & marginal)
● GWTC-2
● GWTC-2.1 (confident, marginal and aux)
● GWTC-3 (confident & marginal)
● GWTC → cumulative

● The catalog can be queried

Mass
ratio

Eff.
spin

Distm1 m2

https://arxiv.org/abs/2010.14527 

https://arxiv.org/abs/2010.14527
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Online catalog query
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From catalog to event

params estimation

search pipelinesdata snippet

data provenance

event list

There are sometimes 
multiple versions! 
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Time-frequency maps and Q transform

Spectrogram or 
short-time Fourier transform

Q transform
S. Chatterji et al. CQG (2010)

time

freq
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Let’s take a tour of gwosc.org
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Timeline and data quality

Select data quality : 

[DETECTOR]_[SEARCH TYPE]_[SEVERITY CATEGORY]

Ex: H1_BURST_CAT1, V1_CBC_CAT2, ...
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Let’s take a tour of gwosc.org
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Web API and software utilities

● The data can be accessed programmatically 
using the public API

Timeline, archival data, event and catalogs

Python client https://pypi.org/project/gwosc/ 

You will learn how to use this package with 
Tutorial #1.1 “Discovering open data from GW obs”

● Many other software utilities for signal 
simulation and analysis

https://gwosc.org/apidocs/ 

https://pypi.org/project/gwosc/
https://www.gw-openscience.org/software/
https://gwosc.org/apidocs/
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Conclusions
● Looking for GW data? GWOSC is your friend :)

~15 TB of science data accessible under CC-BY

● A lot of documentation and ressources 
available – Check also our data papers! 

● Ask questions or send feedback or suggestions
User forum: http://ask.igwn.org

● If you use the data, please acknowledge
https://gwosc.org/acknowledgement/  

https://arxiv.org/abs/2302.03676 

http://ask.igwn.org/
https://gwosc.org/acknowledgement/
https://arxiv.org/abs/2302.03676

