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Bayesian Inference
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Mass-Spin Degeneracy
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Mass-Spin Degeneracy
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Mass-Spin Degeneracy
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Ol Models

SEOBNR(v2): double-spin, non-precessing

IMRPhenomP(v2): precessing, effective spins

SEOBNR(v3): precessing, double-spin
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BBHs in O
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Black Hole Masses
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Mass-Spin Degeneracy
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O|1 Spin Constraints
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Abbott et al. (2016):

BIaCI( HOIG Spins PRX 6,041015
GWI150914

BH spin
not extremal

. &

N
S
O

primary O\\(b\ secondary
Spin 08T 08T spin

Ben Farr I



Abbott et al. (2016):
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Abbott et al. (2016):
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Next Step:
Population Inference

Goal: Use multiple detections to infer population
characteristics

Challenges:
* We never precisely characterize sources

* Detections may sparsely cover parameters space
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Population Inference

Parameterized Model:

exp(ay) 0 € A

exp(as) 60 € As
Fa(0)

exp(ak) 0 € Ak

0 otherwise
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Gaussian Process Prior

Gaussian process to regularize the histogram

p(a) = p(afu, M)
= Nla; p, K({Aj 1, A)]

hyperparameters for the mean and

Hy A length scales of the GP,
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Hierarchical
Bayesian Inference

Population posterior density:

p(dl{di}) o(p(@ / ({d:} 116, p(16:} @) {6:)

Single-event likelihood
Single-event (population-based) prior

pl{0:}o) = exp (~ [ Ta(6)d8) [T Fal6r

Hogg et al. (2010)
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Spin Distribution

Simulated distribution: Individual Event Posteriors:
primary spin < 0.5
primary tilt < 45°
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Spin Distribution
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Spin Distribution
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Spin Distribution

Support for non-uniform distribution of
spin magnitudes after ~10 events.

Rule out isotropic spin distribution after
~20 events.
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Conclusions

Interesting population characteristics may be found
after only ~10 events.

After |0’s of events, strong features in the
population begin to be constrained.

Possibly by the end of O2, likely by the end of O3,
things should get interesting.
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Questions!



