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Background estimationl
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Multiple Templates

data ’
space =7 N - signal
manifold
A A particular gravitational waveform h(t)
IS a point in the N-dimensional data
space

A Varying the 2 masses generates a 2-
dimensional slice through the space

A We want to find closest signal (on the — ‘
slice) to the observed data point ~d / T =141

: R %

A But we use a discrete set of waveforms \/.\ / &
to cover the signal manifold in a regular 7\ &
grid Mass, | =14

13/
How to choose where to place the grid 1.31

points on the slice?
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Template Banks

Tosearch for unknown compact binary masses (mi,mz), create a
A template bank.

A No point ain (m1,m2) space should have a match <alb> < 0.97 for at least one template b to avoid
missing a signal

A ideally, templates should be equally spaced in data space
A this yields ~105 templates for advanced detectors

A Detection statistic is calculated for each template
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Template Banks

A Alternative view: the signals lie on a 2-D subspace of the high-D data
space, parameterised by (m1,my)

A This space is curved, and slices through the flat data space with metric  Jij = < @N@h >

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

p —
A The proper volume element is dv / det gij which gives the local density of orthogonal
templates.
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Metric density over (tc, g, np) (arbitrary units)



