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FIG. 7. Illustration of the BAYESTAR adaptive HEALPix sampling scheme.

FIG. 8. An example multi-resultion HEALPix mesh arising
from the BAYESTAR sampling scheme (plotted in a cylindri-
cal projection). This is event 18951 from [24].

glecting cosmological e↵ects, which are small within the
Advanced LIGO BNS range).

B. Detection and localization

The simulated waveforms were deposited in Gaussian
noise that has been filtered to have the PSDs consis-
tent with [1]. They were detected using the real-time
matched-filter pipeline, GSTLAL INSPIRAL [56]. Can-
didates with estimated false alarm rates (FARs) less than

10�2 yr�1 were considered to be “detections.” Because
using Gaussian noise results in lower FARs than would
be calculated in realistically glitchy detector noise, we
imposed an additional detection threshold on the net-
work S/N, ⇢̂ � 12, which has been found to corre-
spond to a comparable FAR in the initial LIGO runs.13

Localizations for the “detections” were generated with
BAYESTAR as well as the functionally equivalent and in-
terchangeable LALINFERENCE MCMC, LALINFER-
ENCE NEST, and LALINFERENCE BAMBI samplers
(collectively referred to as LALINFERENCE).

C. Areas

We measured sky localization areas for each event as
follows. First, we ranked the HEALPix pixels by de-
scending posterior probability. Then, we computed the
cumulative sum of the pixels in that order. Finally, we
searched for the index of the pixel whose cumulative sum
was equal to a given value: for example, 0.9 if we are
interested in the 90% credible area. That pixel index
times the area per pixel is the area of the smallest region
of the specified credible level. This area can be thought
of measuring the precision of the sky localization: it is a
measure of the scale of the posterior distribution.

We can construct a second measure, called the searched
area, as the smallest such constructed area that contains
the true location of the source. A telescope with a FOV
that is small compared to the characteristic scale of the
posterior would intercept the true location of the source
after covering the searched area. This measure is mainly
useful because it measures the accuracy of the sky local-

13 See [53] for an analysis of the e↵ect of glitchy noise on detection
and parameter estimation.

WHOOMP! (There It Is)

A 1993 R&B single by the group Tag Team, 

or, 

The first complete description of a novel, non-MCMC, 
Bayesian parameter algorithm that can produce 
accurate sky localizations for binary neutron star 
mergers within 4 seconds of an Advanced LIGO 
detection. 

Singer & Price, 2016, Phys. Rev. D. Read on arXiv:

http://arxiv.org/abs/1508.03634 

http://arxiv.org/abs/1508.03634
http://arxiv.org/abs/1508.03634

