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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

Start             Stop              DurationSegments (Timelines)

Analysis Results
(mainly related to events or event catalogs)
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LIGO/Virgo data in GWOSC files
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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.

Reminder: strain

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
Special events WIth publication of the corresponding paper

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-2 Catalog (O3a detections) Oct 2020

First block of the third observing run O3a (Apr 2019 - 
Sep 2019) Apr 2021

For details on LVC open data see: SoftwareX 13 (2021) 100658  

Data management plan at: https://dcc.ligo.org/LIGO-M1000066/public

https://www.sciencedirect.com/science/article/pii/S2352711021000030?via=ihub
https://dcc.ligo.org/LIGO-M1000066/public
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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

~0.3 TB ~1.4 TB

~0.8 TB ~3.2 TB

~3.5 TB~1.1 TB
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Example: O3a page
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Event portal
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Example of an event page

!10



A. Trovato, ODW#4, 10th May 2021

Other analysis products
The event portal contains links to:


Posterior samples


Confidence intervals


Skymaps 
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GWTC-2 documentation page

GW170818
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Segment Lists
LIGO/Virgo detectors 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 O3a
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Run Timeline Query Form
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Run Timeline Query Form
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Example of a segment
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1238166990 1238167255 265

1238166990 1238166997 7 
1238167000 1238167250 250 
1238167251 1238167255 4

    Start             Stop     Duration
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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/


 API on the GWOSC web site + python client (called “gwosc”)


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

https://www.gw-openscience.org/software/
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Readligo.py
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import numpy as np
import matplotlib.pyplot as plt
import readligo as rl
                       
start = 844605900
stop =  844615900
   
segList = rl.getsegs(start, stop, 'H1', flag='BURST_CAT2')    
print (segList) 
#-------------------------------------------
# Plot a few seconds of each "good" segment
#-------------------------------------------
N = 10000
for (begin, end) in segList:
    # -- Use the getstrain() method to load the data
    strain, meta, dq = rl.getstrain(begin, end, 'H1')

    # -- Make a plot
    plt.figure()
    ts = meta['dt']
    rel_time = np.arange(0, end-begin, meta['dt'])
    plt.plot(rel_time[0:N], strain[0:N])
    plt.xlabel('Seconds since GPS ' + str(begin) )
plt.show()    

SegmentList( [(844605900, 844606294), (844606594, 844606649), (844606759, 844607779), 
(844608784, 844609581), (844612612, 844615722), (844615796, 844615900)] )

Output:

https://www.gw-openscience.org/s/sample_code/use_readligo.py

https://www.gw-openscience.org/s/sample_code/use_readligo.py
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Tutorials and workshops
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Hands-sessions

Recorded lectures

This workshop
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GWOSC Impact

Examples of projects using GWOSC 
data: 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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About 250 published papers acknowledge 
use of GWOSC (INSPIRE-HEP)

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 


A large and growing community of users


Data used in a good fraction of the publications related to GW astronomy 


Reproducibility of LVC results (see e. g. arXiv:2010.07244)


O3a just released; major upcoming data releases include: O3b (expected Oct 2021), 
catalog for O3b


A wealth of science to come and to share! 

A wealth of science to come and to share! 
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