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

Importance of Open Science: 
Public owns the data  
Maximize discovery  
Multi-messenger astronomy 
Wider community



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

Scientific papers (about 60 at the moment)

Pioneer Academics student projects

iPhone App: Gravitational Wave Events

Online Course

Art installation

Amount of data downloaded  
Since the beginning of the year

20 TB

10 TB

Main users: 
Syracuse University 
Indiana University 

University of Colorado 
…

https://www.gw-openscience.org/projects/


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  

Reminder: strain

h =
�d

d
=

change in relative position

separation



LIGO/Virgo data
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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. 

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  

You can use 
HDFView to quickly 
see what is inside 

the file

Reminder: strain

h =
�d

d
=

change in relative position

separation
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GWOSC releases
Open data can be found at https://www.gw-openscience.org

Two different types of data release:


Some releases:
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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

*BBH = Binary Black Hole 
**BNS = Binary Neutron Star



GWOSC bulk data
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https://www.gw-openscience.org/data/

Scrolling down you get the 
data for O1, S5 and S6

     Distributed filesystem that will allow you to mount the 
data local to your computer  

-> Once you have installed and configured CernVM-FS client, you will be able to 
access data from these observation runs as files in subdirectories on your computer



GWTC-1: Gravitational-Wave Transient 
Catalog of Compact Binary Mergers
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https://www.gw-openscience.org/catalog/

11 confident detection + 14 marginal triggers

Strain data + documentation + auxiliary data products (Skymaps, Parameter 
Estimation Samples,…)

https://www.gw-openscience.org/catalog/
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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
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https://www.gw-openscience.org/software/
https://www.gw-openscience.org/software/
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GWOSC Tutorials
GWOSC tutorials:


https://www.gw-openscience.org/tutorials/
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Short tutorials about the basics of data 
analysis applied to some detected events

More specific tutorials on the data 
structure and how to read them

First Open Data Workshop 
(March 2018):  

slides + videos of the 
presentations + Jupiter 
notebook for hands-on 

sessions

Second Open Data Workshop: 
Paris, April 8 -10 2019 

(Materials will be made available 
on GWOSC soon)



GW Open Data Workshop #2
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GPhys
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GW-ODW2: Attendance
~65 people attended a 2.5-day workshop at APC, Paris

54 participants from 11 countries in Europe (FR, DE, SP, GR, TR, PL, CH, IT, SE), US 
and CN

Majority of PhD students/postdocs, but also several senior researchers and few 
participants outside the academic world
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https://indico.in2p3.fr/e/gw-odw2
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GW-ODW2: Learning objectives
Basics about gravitational-wave detectors


Measurement principle, detector response to gravitational wave, 
calibration and systematic, major noise sources


Open data access, visualization and basic pre-processing

Access, visualization, filtering and whitening


Compact binary mergers

Gravitational waveform models, Matched filtering techniques, analysis 
background and transient noise rejection, Bayesian estimation of compact 
binary parameters, source sky localization


Workflows

Searches and parameter estimation
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GW-ODW2: Program
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Lectures 1 

Basics, h(t) and  
data quality, 

open data and access

Lectures 2 

Compact binaries 
Waveform and searches 

Param estimation 
Sky loc & 

multimessenger

Challenge! 

Apply your  
knowledges 

Cool prizes!

Hands-on session 
  

(gwpy, pycbc)

Hands-on session 

(pycbc, bilby, gwsky & 
Aladin)

Informal Q & A

Mon Tue Wed

Lecturers : Jo van den Brand, Alan Weinstein, Agata 
Trovato, Duncan McLeod, Ed Porter, Ian Harry, Vivien 
Raymond, Sarah Antier
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GW-ODW2: Legacy
Slides available (https://indico.in2p3.fr/e/gw-odw2)

Lecture videos (in progress)

Jupyter notebooks, challenge data set available online (https://github.com/gw-odw/
odw-2019)


 Run on the Google Colab cloud
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https://github.com/gw-odw/odw-2019
https://github.com/gw-odw/odw-2019


O3
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Current Observing run 
(O3) started April 2019


2 Binary neutron stars

10 Binary black holes

1 Neutron-star black-hole 
binary (if confirmed)

Bulk data 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. (Data Management 
Plan=>https://dcc.ligo.org/LIGO-M1000066/public)

Apr 2019-Sept 2020, Release: Apr 2021 (first 6-month block)

https://dcc.ligo.org/LIGO-M1000066/public
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Conclusion
Importance of Open Science vastly recognised by the scientific community

GWOSC considered a good example model

Open Data Workshop was a success


Good feedbacks from participants: 

20 feedbacks

70% very positive experience + 30% positive experience

Suggestions:


• Make it longer


• Hands-on session on the 2nd day was too busy


• “Present only one of the two modules (either gwpy or pycbc)”


•  30% presentation ; 70% hands on


• “Not enough time for skymaps”


• Add more background in physics 


Stay tuned for the new releases
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Thank you!
Questions?


