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(Accepted for publication, in proofs) 

Paper in preparation 
https://dcc.ligo.org/LIGO-P1600088/public 

Appearing in arXiv soon 
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Einstein’s gravity

Image Credit: T. Pyle/Caltech/MIT/LIGO Lab  
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Gravitational waves

Gravitational waves are quadrupolar distortions of 
distances between freely falling masses. They are 

produced by time-varying mass quadrupoles. 

€ 

Gµν =
8πG
c 4 Tµν (= 0 in vacuum)

gµν =ηµν + hµν

GWs from a NS-NS coalescence in the Virgo cluster has h ~ 10-21 near Earth:  change the 
distance between the Sun and the Earth by ~ one atomic diameter, and  change 1km distance 
by ~10-18 m. They happen ~once every 50 years.  
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Einstein’s gravity
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Credit: SXS 
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Interferometers

Credit: LIGO/T. Pyle  
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LIGO Detectors
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Advanced LIGO detectors
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Searching for a specific waveform
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Filtered detector output and filtered best matching waveform 

Signal-to-noise (SNR) when best template matches at coalescence time  
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Significance of the three signals O1 BBH search
Search for binary black holes systems with black holes larger 
than 2 M¤ and total mass less than100 M¤, in O1 (Sep 12, 
2015-Jan 19, 2016, ~48 days of coincident data) 
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Parameters of the BBH systems
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50% and 90% credible regions  
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Filling in the black hole catalog
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BBH merger rate
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Testing General Relativity
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Sky localization:  
more detectors needed!
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3-D projection of the Milky Way onto a transparent globe shows the probable locations of confirmed detections 
GW150914 (green), and GW151226 (blue), and the candidate LVT151012 (red). The outer contour for each 
represents the 90 percent confidence region while the innermost contour is the 10 percent region. 
Image credit: LIGO/Axel Mellinger 

Actual estimates Simulated estimates with Virgo 
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Gravity’s music
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Thanks!
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