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• I joined the LIGO Scientific Collaboration in 1999 

• First LIGO paper:  
 
Abbott,…, DAB,…, Zweizig, “Analysis of LIGO data for gravitational 
waves from binary neutron stars” Phys. Rev. D69 122001 (2004) 

• Author 38 out of 368 co-authors 

• Cited by 145 since 2004



• Last LIGO paper:  
 
Abbott,…, DAB,…, Zweizig, “GW170817: Observation of 
Gravitational Waves from a Binary Neutron Star Inspiral” Phys. Rev. 
Lett. 119, 161101 (2017) 

• Author 137 out of 1125 co-authors 

• Cited by 2057 since October 2107 

• Left the LIGO Scientific Collaboration in January 2018





• LIGO Data Management Plan: https://dcc.ligo.org/M1000066/public 

• "Release of events and important non-detections will occur with 
publication of one or more papers discussing these observational 
results in the scientific peer-reviewed literature." 

• All O1 and O2 events available now

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


• Calibrated strain data for all published detections are available from 
https://gw-openscience.org

https://gw-openscience.org


• "The transition to Open Data, with the regular release of data during 
observation runs and prompt public alerts of transient events [will 
begin in April 2019]"



• O3 alerts can be viewed at https://gracedb.ligo.org 

https://gracedb.ligo.org




• "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 (Expect to shorten the 18 month period)" 

• O1 and O2 data available now 

• O3A April 2019 + 6 months + 18 months = April 2021





• Fundamentally LIGO gravitational-wave data is CD-quality audio 

• 16 kHz sample rate, 16 bit, 2 x channels 

• + Virgo makes three channels 

• ~ 1 hour of strain data can be downloaded for each event 

• signal(t) = detector noise(t) + gravitational-wave strain(t) 

• Small enough to download via http to your laptop



• LIGO-Virgo only releases the calibrated, cleaned strain data 

• It does not release the raw data or the sub-set of the raw data 
needed to make the calibrated, cleaned data 

• Internally, LIGO does not use GWOSC data 

• Proprietary data is sanitized to make GWOSC releases 



• Full O1 strain data set O(10 Tb) 

• Best way to access the data is CERN Virtual File System (CVMFS) 

• https://cernvm.cern.ch/portal/filesystem/quickstart 

• Uses FUSE and http to make remote data look like a local filesystem 

• Geolocation for optimal server, local caching of files for fast access, 
can use local http proxies.

https://cernvm.cern.ch/portal/filesystem/quickstart
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• CVMFS is available on the Open Science Grid and XSEDE clusters



Funding for GWOSC is ~ 1 FTE at LIGO Caltech





• https://pycbc.org 

Core science funding 
through: NSF Gravity 

program grants to PIs; 
Max Planck Society; 
UK/EU investigators

Infrastructure through 
NSF ACI grants

Developed by application 
scientists to solve science  
problems (c.f. Jim's talk)

https://pycbc.org
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Biwer, Capano, De, Cabero, DAB, Nitz PASP 131 024503 (2019)
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Viewing angle is 32+10
�13 ± 1.7 deg

Lower limit of � 13deg

robust to choice of prior

Finstad, De, DAB, Berger, Biwer ApJ 860 L2 (2018)



https://github.com/sugwg/gw170817-inclination-angle 

https://github.com/sugwg/gw170817-inclination-angle




GW150914

Biwer, Capano, De, Cabero, DAB, Nitz PASP 131 024503 (2019)
De, Biwer, Capano, Nitz, DAB Nature Scientific Data 6, 81 (2019)











How many users does your instrument's community have and how is this tracked?

70 people have committed 
code to PyCBC

90% male, 10% female



How is communication with the user base conducted, and at what frequency? 

https://gw-astro.slack.com 

https://gw-astro.slack.com


What are the bibliometrics for your instrument over time?
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Bayes Factors vs Maximum Overlap

Close examination of our public  
results and code 

allowed us to correct errors  
and improve the analysis!

Better tools for computing  
evidences using ptemcee 

and thermodynamic integration





https://incommon.org/federation/info/all-entity-categories.html#IdPs 

https://incommon.org/federation/info/all-entity-categories.html#IdPs


https://wiki.shibboleth.net/confluence/display/SP3/Apache 

https://wiki.shibboleth.net/confluence/display/SP3/Apache






But...
Only 94 of 530 IdPs in InCommon support
research and scholarship internationally

(many don't support R&S at all!)



• Open data, open code, and open analysis allow new, reproducible 
science 

• The community should push for more openness in gravitational-
wave astronomy to get the best science for everyone and for the 
long-term health of the field 

• Federated identity management tools can make collaboration much 
easier










