
Open Data from Virgo and 
LIGO Collaborations

Agata Trovato on behalf of the LIGO and Virgo Collaborations

APC, CNRS/IN2P3, Univ. De Paris



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020

Gravitational waves
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Observing runs and detections
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The detectors alternate periods of data taking 
and periods of upgrades to the machines

Cumulative number of transient GW 
events detected and published until now
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https://www.gw-openscience.org/
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Available data products
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Strain Data
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LIGO/Virgo data
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 LIGO/Virgo data: strain, data quality and 
hardware injections

 LIGO/Virgo data are arranged in files provided in 
different formats:


HDF5: easily readable in python, MATLAB, C/
C++, and IDL

Frame format (.gwf)

Text file  

Meta-data for the file. This is basic 
information such as the GPS  times 

covered, which instrument, etc.

Refers to data quality. The main item 
here is a 1 Hz time series describing the 

data quality for each second of data.

Strain data from the interferometer. In 
some sense, this is "the data", the main 
measurement performed by LIGO/Virgo. 

You can use HDFView 
to quickly see what is 

inside the file
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GWOSC releases
Two different types of data release:
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Gravitational wave data 
surrounding discoveries

Data taken during a whole 
observation run

Data Date of release

GW150914: First Observed BBH* Feb 2016

GW170817: First Observed BNS** Oct 2017 (about 60 days after the discovery)


First Observing run, O1 (Sep 2015 - Jan 2016) Jan 2018

GWTC-1 Catalog (O1 + O2 detections) Dec 2018

Second Observing run, O2 (Nov 2016 - Aug 2017) Feb 2019

GWTC-3 Catalog (O3a detections) Oct 2020
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Finding GWOSC data
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     Distributed filesystem that will 
allow you to mount the data local 

to your computer

Scrolling down you get the 
data for S5 and S6
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Event portal

!9



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020 �10



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020 �11



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020

Segment Lists
LIGO/Virgo data are not always 'on' (in science mode)


Data quality may not meet basic requirements 


Consequence : GW data analysis is applied to data segments (different in each 
detector) 


The “Timeline” tool of the GWOSC website allows you to select segments that fulfill 
specific data quality checks in a time period that can be selected specifying GPS 
time and duration
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Timelines for O2
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Data analysis results
The event portal contains links to:


Posterior samples


Confidence intervals


Skymaps 
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GWTC-2 documentation page
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Software for GW data
Software for working with Gravitational Wave Data available to the public: 
https://www.gw-openscience.org/software/


Part of the software developed by LIGO/Virgo and open-source

!15



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020

Tutorials and workshops
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Hands-sessions

Recorded lectures



A. Trovato, LabEx UnivEarthS Thematic School 2020, 15th Dec 2020

GWOSC Impact
Examples of projects using GWOSC 
data: https://www.gw-openscience.org/
projects/


Professional research, student 
projects, classroom activities, text 
books, art projects, workshops, 
training


Around 3000 visitors each month 
(unique IP) and thousands of strain file 
downloads
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More than 200 published papers 
acknowledge use of GWOSC (INSPIRE-HEP)

https://www.gw-openscience.org/projects/
https://www.gw-openscience.org/projects/
https://www.gw-openscience.org/projects/
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New program for students
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https://www.gw-openscience.org/path
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Overview
GWOSC is a successful open science project 


Comply to FAIR standards


O3a expected to be release in Apr 2021


Catalog for O3b in preparation


Few “special events” probably will be published before the next catalog


A wealth of science to come and to share! 

A wealth of science to come and to share! 
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