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Exploring parameter space

Mapping the posterior is difficult 
(Veitch et al. arXiv:1409.7215)
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Binary black hole signals
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Effective inspiral spin

Most important combination of spins for evolution of 
inspiral (arXiv:0909.2867, 1005.3306)
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Binary formation

Belczynski et al.
arXiv:1602.04531

Rodriguez et al.
arXiv:1604.04254

Binary formation
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Mass distribution
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Hierarchical analysis

Vitale et al. arXiv: 1503.04307
Gerosa & Berti arXiv: 1703.06223
Fishbach, Holz & Farr arXiv:1703.06869
Stevenson, CPLB & Mandel: 1703.06873
Talbot & Thrane arXiv:1704.08370



  

Inference uses: waveform templates, noise 
spectrum, calibration uncertainty & a prior

We have observed a family of binary 
black holes

Masses and spins give hints to formation 
mechanisms, but need many detections



  

• Infer source properties by comparing waveform 
templates to data

• Some parameter (like chirp mass) measured well, 
others (like in-plane spins) remain uncertain

• Parameters (masses, spins, redshifts) could give insight 
into evolution

• Need a hierarchical analysis of a population of ~100 
detections
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Stevenson, CPLB & Mandel
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Waveform error

Waveforms introduce theoretical error (arXiv:0707.2982). 
Mitigated using Gaussian processes (arXiv:1509.04066).

Moore et al. arXiv:1509.04066



  
Credit: ButterflyLove1



  

Chirp mass

Chirp mass gives leading-order amplitude and phase 
evolution (Sathyaprakash & Schutz arXiv:0903.0338)
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Farr et al. arXiv:1011.1459



  

Metallicity
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No hair theorem

Image: Matt Groening

Black holes have:

1. Mass

2. Spin

3. Electric charge
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www.ligo.org/scientists/first2years/
asd.gsfc.nasa.gov/Leo.Singer/going-the-distance/



  



  

Limits
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losc.ligo.org/events/
papers.ligo.org/
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