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ÅCanmachine learningdo better?



Background estimationI
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Rank background  
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estimatedistribution

estimate p-values from  
CDF

minimum p-value  
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Used in pycbcpipeline
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Background estimationII

Å

Å

Build likelihood ratio from  
injections andbackground

KDE estimation of  
foreground, backgroundin  
SNR, chi-squaredspace
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Å A particular gravitational waveform h(t)  

is a point in the N-dimensional data  

space

Å Varying the 2 masses generates a 2-

dimensional slice through the space

ÅWe want to find closest signal (on the  

slice) to the observed data point

Å But we use a discrete set of waveforms

to cover the signal manifold in a regular

grid

How to choose where to place the grid  

points on the slice?
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Å

Template Banks
To search for unknown compact binary masses (m1,m2), create a 

template bank.

ÅNo point a in (m1,m2) space should have a match <a|b> < 0.97 for at least one template b to avoid 

missing a signal

Å ideally, templates should be equally spaced in data space

Å this yields ~105 templates for advanced detectors

ÅDetection statistic is calculated for each template
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Template Banks
Å Alternative view: the signals lie on a 2-D subspace of the high-D data

space,  parameterised by (m1,m2)

Å This space is curved, and slices through the flat data space with metric

Å This is just the Euclidean metric on data space restricted to the slice: the Fisher Information Metric

Å which gives the local density of orthogonalThe proper volume element is

templates.
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