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The Burst Group




The Burst Group
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Bursts Landscape

(MY SUBJECTIVE OPINION)

I.W_

Florida, Trento 800Ib gorilla of bursts

oLIB Yes No MIT 2cd all-sky pipeline

BayesWave No Yes Montana, waveform reconstruction
Alabama

STAMP-AS No Yes Stochastic long-duration transients

X-Pipeline No Yes Cardiff, Sheffield external triggers
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X in a Nutshell

Read h(t) data for a network of detectors.

Whiten, FFT.

Sum FFTed data over detectors to make time-frequency
maps of various energy measures.
— detectors weighted by F+, Fx, S(f) in sums

Threshold on map energy values; loud pixels are clustered
together to form “events”.

— Each event characterised by peak time, duration, bandwidth,
significance (w.r.t Gaussian noise), various energy measures.
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A GRB-triggered search

“On-source” time: scan this data “Off-source” time used to
for GW candidate estimate noise background

-1.5 hours -600s +60s +1.5 hours
GW detector data Time of GRB

e Estimate significance of on-source events by comparing to off-source.
— Possible GW detection := significant event

* Estimate minimum detectable GW amplitude by adding simulated GWs
to the on-source data and re-analysing.

— Upper limit := signal amplitude/energy at which 90% of simulated GWs are
louder than the loudest on-source event.
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== off source: all events

=== off source: after window cut

—off source: after veto segs
off source: after vetoing
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mmm Search Result (C3) gbm background
— Search Background (C3) = gbm loudest event
99¢ Search Result (C2+C3)

— Search Background (C2+C3)
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Cardiff burst activities

Vassilis: Deep Neural Networks for burst detection

Scotty: SNEWS triggered supernova search (X-Pipeline),
also GravitySpy

Ronaldas: burst signal interpretation & burst GRBs (X-
Pipeline)

lain: multi-variate analysis (X-Pipeline), also CBC GRBs

Patrick: X-Pipeline development, general ranting



X-Pipeline developments (me)

e Support for triggered searches (GRBs) and all-
sky search (Sheffield)

— Code improvements to post processing for speed,
robustness, ease of development

— More efficient use of injections (fewer)
* Goals: reduce latency time

— GRB searches from ~1 day to a few hours
— SNEWS: aim for ~ 1 hour turn around



Deep Neural Network

Output Layer
Input Layer

Hidden Layer 1 Hidden Layer 2 Hidden Layer 3

edges

combinations of edges object models




Echoes

* Look for post-merger echoes from BNS / NS-BH detections.
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e Analysis simple & fast (~ CPU- * 03 goals: Repeat (quickly) for
day). any further BNS / NS-BH

«  Now: finish & publish detections.

GW170817 follow-up on pubic * Low cost, speculative.
data.



