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The 1st Observing Run
• September 12, 2015 - January 19, 2016 

• Total coincidence analysis time: 51.5 days 

• Total coincidence analysis time after removing noisy data: 
48.6 days (~38%) 

• Two analysis pipelines: PyCBC and GstLAL 

• PyCBC analysis: 46.1 days 

• GstLAL analysis: 48.3 days
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GW Events from O1 
(arXiv1606.0485)

• GW150914 (>5.3σ) 

• LVT151012 
(Candidate, 1.7σ) 

• GW151226 (>5.3σ)
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Significance of the events
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Abbott et al., arXiv:1606.04856v1
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Derived parameters of the events
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Abbott et al., arXiv:1606.04856v1
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Abbott et al., arXiv:1606.04856v1
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Posterior probability densities
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Abbott et al., arXiv:1606.04856v1
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What O1 results tell us? 
(Abbott et al., 2016, ApJL, 828, L22; Abbott et al., arXiv:1606.04856v1)

• Existence of stellar mass 
black holes in binaries 

• Individual masses in wide 
range (7-35 Msun) 

• How often BH merger 
takes place? 

• 9-240 yr-1 Gpc-1 
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GW background
• Incoherent superposition of merging BH could generate stochastic 

GW background 

• Consider a BBH of class k with parameters 𝛳k merge at a rate Rm(z; 
𝛳k) per unit comoving volume, then ΩGW can be obtained by 

• E(ΩM,ΩΛ,z) captures the dependence of comoving volume on z. 
• Fiducial model based on GW150914: mass, rates, spin, etc. and 
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Detectability

• Expected sensitivity of LIGO and Virgo detectors to the fiducial model 
based on GW150914 mass 
• 33% coincidence for O1 and 50% for all other runs 

• The estimation of ΩGW does not change significantly with GW151226.

Abbott et al. 2016, PRL, 116, 131102 , GW150914 only

1-σ sensitivity

with GW151226
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Low-frequency detector and 
GW150914 

Paik et al. 2016, CQG, 33, 075003 

~1 week before  
September 14, 2015  
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Summary
• GW150914: 

• First Unambiguous detection of stellar mass black holes 
and a BH binary 

• Accurate measurement of black hole masses (within 
~10%) 

• Higher mass of stellar mass BH than previously thought: 
low metallicity environment? 

• GW151226: 
• Lower masses than GW150914, similar to the X-ray 

binary BH mass 
• Lower mass progenitor or high metallicity environment? 

• Origin 
• Isolated or dynamical?
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Prospects
• O2 (from September 2016) 

~ 6 months 

• O3: 2017, ~9 Months 

• More detections will follow 
in the upcoming runs 

• Accumulation of BBH 
events will enable us to 
constrain formation models
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Abbott et al., arXiv:1606.04856v1


