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

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



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

Amount of data downloaded  
Since the beginning of the year

60 TB

30 TB

Scientific papers (about 80 at the 
moment) —> see talk by Frédérique 
Marion on the use of Open Data 

Pioneer Academics student projects

iPhone App: Gravitational Wave 
Events

Online Course

Art installation

https://www.gw-openscience.org/projects/
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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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GWOSC Tutorials
GWOSC tutorials: https://www.gw-openscience.org/tutorials/
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Open Data Workshops Web Courses: 
about 5 hours of lecture (slides + lecture videos) 
Data analysis programming exercises (jupyter 
notebooks)

Basic data analysis applied to GW events



Near future
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Third Observing run (O3) started 
in Apr 2019 (—> see talk by Ed 
Porter)


Detection candidates: 33 

Great part BBH candidates

3 BNS candidates

4 NSBH candidates
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The number of expected detections will reach O(100) in the near future 

arXiv:1304.0670



Near future for GWOSC (I)
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O3a O3b O4

O3a	 O3b

To be confirmed

Apr 2019 Oct 2019 Apr 2020 Oct 2020 Apr 2021 Oct 2021 Apr 2022

Runs

Bulk data release

Catalogs release

Release of single 
outstanding events

O3a O3b

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

https://dcc.ligo.org/LIGO-M1000066/public


Near future for GWOSC (II)
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The number of detections will explode—> new features necessary
• Queryable database: complex queries (name, conditions on parameters, …)
• API to allow an interface with the database —> increase automatisation
• New interface more user-friendly containing basic plots (e.g. spectrograms)
• More info in the database to trace the provenance of the data
• Keep track of multiple versions for the same event
• Keep track of multiple catalogs

Products to be released in addition to the strain 
• Parameter estimation data: full posterior samples
• Skymaps
• links to: interactive plots, gracedb, associated papers / documentation
• …

New types of final products also outside GWOSC
• Interactive Web Apps (see https://www.gw-openscience.org/interactive/)



Example I
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http://catalog.cardiffgravity.org



Example II
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https://gwsci.ciera.northwestern.edu/home/
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Conclusion
LIGO/Virgo data are already available on-line


Impressive results obtained by users of open data

Paper to describe O1 and O2 data release in preparation


GWOSC provides also tools to analyse and understand GW data

Open Data Workshops have been appreciated by the students


Resize/rethink the activity considering the growing amount of GW detected events 

Path towards automatisation

Providing an API to access the database helps new possible usages of GW open 
data
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Thank you!
Questions?
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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/


Near future for GWOSC
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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)
The data around the events will be released with the catalog or with the single event 
publication —> in preparation

https://dcc.ligo.org/LIGO-M1000066/public


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


