
April 18, 2024 | LIGO-G2400876-v2

LIGO-Virgo-KAGRA  
Open Data
Jonah Kanner 
LIGO Lab, Caltech

1



2



3

Data
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Segment Lists 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gwosc.org

http://gwosc.org


Strain data
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Time-series data

Data sets span months or years


A few TB per year

Detections last for seconds or less


Detections are hidden in noise



Time Domain Strain Data

Published papers describe  
each data set



Strain data file
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Formats:


GWF

or


HDF5



Strain data file
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Sample Rate


16384 Hz

or


4096 Hz



Strain data file
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Start time 

Time measured

 in GPS seconds



Strain data file
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Strain values

at each sample time

Time between samples


Δt = 1/fs



GPS
Time

• Number of seconds from  
Jan 6, 1980 UTC


• Used by GPS satellites


• Convenient time convention 
for computers


• Conversion tool:  
gwosc.org/gps
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Explore Strain: GW Quickview App
https://gw-quickview.streamlit.app/
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Download Strain Data
1) Point & Click
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Download Strain Data
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4) Extended release: NDS2 & CVMFS
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CVMFS available on Open Science Grid 

& other computer clusters



Download Strain Data
1) Point & Click


2) Python Client


3) Direct load w/ gwpy


4) Extended release: NDS2 & CVMFS
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Timeline App & Segments
When are data available?
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Timeline App & Segments
When are data available?
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O1, O2, O3 data  
Available now!

O4 run 
 in progress



Timeline App & Segments
When are data available?
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gwosc.org/timeline



Event Catalogs
What events has LIGO/Virgo/KAGRA seen?
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Event Catalogs
What events has LIGO/Virgo/KAGRA seen?

• Each “event” is a compact object merger


• Mergers of black holes or  
neutron stars 

• Observed for seconds or less 

• Around 90 detections so far
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Event Query



IGWN Catalogs
Event Portal
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List of Events

Data Product



Event Catalogs
Event Portal
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Single Event

Data Product



Event Viewer App
Visualize event parameters & waveforms
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peviewer.igwn.org

http://peviewer.igwn.org


Service: PE Viewer
https://peviewer.igwn.org
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Software
gwosc.org/software

• IGWN Conda Software Distribution


•   —> install full LVK software stack


• PyPY (pip) also possible in many cases
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http://gwosc.org/software


Web Apps
gwosc.org/interactive

• List of apps for GW data


• Plotting tools, games, phone 
apps
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Cardiff University GW Catalog Plotting App

http://gwosc.org/interactive


Get help!
ask.igwn.org

• Discussion forum


• Post questions (and answers!) 


• Use it for this workshop!
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http://ask.igwn.org
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Find times when data are available

Download strain data


Browse catalogs of events

and more ….
gwosc.org

Summary

http://gwosc.org

