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Roadmap for aLIGO & AdV 

• Construction: installation and testing of the detectors. This phase ends with 
acceptance of the detectors

• Commissioning: detectors from their configuration at acceptance through 
progressively better sensitivity. Science runs will produce astrophysical 
results, including upper limits on the rate of sources and quite possibly the 
first detections of GWs. Exchange of GW candidates with partners outside the 
LSC and Virgo collaborations will be governed by memoranda of 
understanding (MOUs)

• Observing runs: detectors are at a sensitivity which makes detections likely. 
Gradual transition from the commissioning to the observing phases. After the 
first four detections, free exchange of GW event candidates with the 
astronomical community and the maturation of GW astronomy
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Searches for GW transients
• Prompt notice of a potential GW transient by LIGO-Virgo: enable follow-up 

observations in the electromagnetic spectrum 

• First follow-up program: (including alerts to several observing partners -optical, X-
ray, and radio) implemented and exercised during the 2009–2010 LIGO-Virgo 
science run 

• Latencies of less than 1 hour: achieved and are expected to be improved in the 
advanced detector era

• Increased detection confidence, improved sky localization, and identification 
of host galaxy and redshift: benefits of joint GW-electromagnetic observations

• Some GW searches are triggered by electromagnetic observations: localization 
information is known a priori

Note : GW → Radio (less effective)

- too many GW candidates

- poor localization

- limited storage of high-resolution radio data

LIGO Scientific Collaboration, Virgo Collaboration, arXiv:1304.0670

http://arxiv.org/find/gr-qc/1/au:+Collaboration_LIGO_Scientific/0/1/0/all/0/1
http://arxiv.org/find/gr-qc/1/au:+Collaboration_LIGO_Scientific/0/1/0/all/0/1
http://arxiv.org/find/gr-qc/1/au:+Collaboration_Virgo/0/1/0/all/0/1
http://arxiv.org/find/gr-qc/1/au:+Collaboration_Virgo/0/1/0/all/0/1


Localization & Accuracy for face-
on Binary Neutron Stars Systems
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• Electromagnetic follow-up of GW candidates may help confirm GW 
candidates that would not be confidently identified from GW observations 
alone

• Such follow-ups would need to deal with large position uncertainties, with 
areas of many tens to hundreds of square degrees. This is likely to remain the 
situation until late in the decade

• Optimizing the EM follow-up and source identification is an outstanding 
research topic

• Triggering of focused searches in GW data by EM-detected events can 
also help in recovering otherwise hidden GW signals

Conclusions from the GW side
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The LOFAR Transient Key Project

• The LOFAR Transients Key Science Project (TKSP) is one of six approved Key 
Science Projects on the LOFAR telescope

• Jointly led by the Universities of Southampton/Oxford, Manchester and 
Amsterdam. Over 50 members from across the globe

• The LOFAR TKSP is interested to carry out follow-up observations in 
response to the announcement of a (candidate) GW event on a best effort 
basis

• LSC-triggered ToO observations simultaneously in imaging and 
beamformed modes: calibrated images with a time resolution of seconds 
(standard imaging) & variability information of sources in the LOFAR field of 
view with a time resolution of milliseconds (beamformed, 'pulsar mode')

• LOFAR: big FoV!

• Latencies to be improved



LOFAR source finders Working 
Group (imaging data)

Main current aims

report bugs and needs to developers of available source finders

provide support to LOFAR users 

LOFAR representative in the international radio source finding joint discussion

identify the best settings for automatically run source finders in LOFAR / MSSS pipelines



• Are the NenuFAR capabilities 
adapted for helping in the 
identification and follow up of 
electromagnetic counterparts of 
gravitational wave candidate 
events ?

• What is the best observational 
strategy ?

• What is the best strategy for 
following-up with the full LOFAR 
array possible candidates ?

• How any NenuFAR follow-up 
could be organized ?

• Discussions & help welcome!    
(see e.g. Ismaël Cognard)

A future MoU with NenuFAR?
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