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LIGO-Virgo Open Public Alerts

 Public LIGO/Virgo alerts distributed using NASA’s Gamma-ray Coordinates 
Network
 GCN notices (machine-readable) and circulars (human-readable)
 Preliminary GCN notice automatically sent within minutes of candidate detection
 Initial notice and circular (or retraction) after human vetting
 Update notice(s) when further analysis leads to improved estimates of sky 

localization, significance, or classification
 Alert contents

 Significance
 Sky localization
 Inference: source classification and properties

 Compact binary coalescence candidates only

2 See Florian Aubin’s talk



GWOSC

3 See Agata Trovato’s talk



LISA Data Challenge

 LISA Data Challenge 1: Radler

4 See Stas Babak’s talk

 Tackle the main LISA 
sources separately, under 
an idealized instrument-
noise model

 Establish LDC process and 
standards

 6 subchallenges
 Submit your results by 

December 31, 2019



Use of Alerts
 Follow-up observations to search for counterparts
 LIGO-Virgo candidates currently generate ∼50% of GCN circular 

traffic
 Vanilla BBH candidate typically generates 15-20 GCN circulars
 S190425z (BNS) and S190814bv (NSBH) generated ∼120 circulars
 S190426c and S190510g (BNS then terrestrial) generated ∼60-70 

circulars
 S190728q (MassGap then BBH) generated ∼40 circulars

 Attempts to reverse-engineer source properties
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2.5 to 4 months



Papers referring to GWOSC

 >80 papers listed on INSPIRE
 ∼50% from authors outside the LVC

 Including ∼20% from former LVC collaborators
 ∼35% from authors inside the LVC
 ∼15% with mixed authorship

 Inside and outside LVC
 Beyond the usual GW geography

 Some papers from institutes in China, Iran, Mexico…
 Caveats on this list
 Not exhaustive: almost certainly misses some other papers 

using data from GWOSC
 Includes papers that do not really use data from GWOSC
 Not all papers published in a journal
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https://inspirehep.net/search?ln=en&ln=en&p=refersto:recid:1322875


Parameter Estimation

 Impact of prior assumptions

 Impact of noise estimation

 Impact of waveform model 
accuracy

 Algorithmic issues

 Computing issues
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Matter Effects
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Astrophysics & Cosmology
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GW Polarizations
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Black Hole Ringdown
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Search Methods
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Artificial Intelligence for GW Searches
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The IAS-Princeton Case
 Small group outside LVC developed sophisticated BBH search

 Builds on existing literature, but independently developed
 Methods and results papers

 Aggressive search focused on parameter space of LVC detections
 Claims new BBH detections, some of which are likely real
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Long-shot Searches

15



Wishful Searching: Echoes
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Lensing: Predictions
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Lensing: Searches
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Continuous Wave Searches

 Methods

 Actual searches
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GW & Supernovae
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Conclusion

 Open data are used to
 Address known current issues

 Parameter estimation, post-merger signal, matter effects, 
polarization, GW sources contribution to dark matter…

 Explore future issues, known or speculative
 Supernovae and GW, strongly lensed GW sources…

 Produce results of various quality
 Less interesting stuff stems from bad faith, good faith but poor 

statistical treatment, precipitation…
 Personal view
 Mixed authorship (inside + outside LVC) tends to be 

associated with higher added value
 My favorite paper using open data
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