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What has been done

«» searched 25 S2 GRBs for coincident G-waves of
duration ~1 — 10 ms

« used crosscorrelation method

=+ explored data conditioning in the frequency domain,
included whitening and phase correction — luxury of
limited on-source and off-source data to analyze

+ Injected signals to study sensitivity of pipeline
+ used playground data with no GRB trigger

=+ data analysis code (standalone), injection and calibration
scripts, written using Matlab
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AS ( counts

Data conditioning - whitening
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AS_(QQ counts

Data conditioning — overlapping Tukey

windows, and “stitching”

Example AS_0) time series and Tukey windows
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+ data conditioning process

repeated for each second

+ perform inverse DFT to

convert back to time
domain

+ keep only time segment

corresponding to
unattenuated section of
window

« crosscorrelation calculated

in time domain
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‘ Whitened data example

H1 AS Q) spectrum

+ average over 160 seconds
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strain {arbitrary scale)
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Phase correction

Waveform in strain space, 0.50-ms ganssian
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Calibrated waveform in AS_Q counts, phase-corrected, 0.50-ms gaussian |
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+ IFO response function
results in out-of-phase
AS_Q signal

+ decreases value of
crosscorrelation

+ time-domain calibration
to correct would be great
(S. Marka, S. Mohanty,
X. Siemens, others)

+ explored phase correction
in frequency domain

+ applied phase calibration
after whitening stage

+ calculate inverse DFT to
go back to time domain
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‘ Ettect ot phase correction on crosscorrelation
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Search method

+ each search segment is 160-seconds long
(less ~1.5 seconds at ends of segment)

+ each 160-second segment pre-conditioned

+ use crosscorrelation windows of length 25 ms each,
windows overlapping by half a window length

« calculate normalized crosscorrelation for each 25-ms
second

+ find largest crosscorrelation within each 160-second
search segment; find largest abs(cc) for H1-L1 and
H2-L1 due to unknown polarization

» use playground data to test pipeline and estimate
sensitivity — playground data was long science segment
not coincident with any GRB trigger
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Crosscorrelation distributions — ‘off-source’ and
‘on-source’ examples
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‘ Estimation of probabilities from off-source

distributions (playground data)
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‘ Optimal integration lengths for short duration
signals (~1 — 10 ms)

| H1-H2 crosscorrelation probability, sine-gaussian, f=250 Hz, =89
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‘ Optimal integration lengths - gaussians

H2-L1 crosscorrelation probability, 0.50-ms gaussian
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‘ Sensitivity to sine-gaussians at detection

probability 1/1000 (after trials)

| Sensitivity at 1/1000 detection probability

+ valid for 160-second
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The GRB sample

+ 25 GRB triggers used

+ 23 for H1-H2 (includes 4 HETE GRBs)
« 9 for H1-L1
- 9 for H2-L1

+ H1-L1, H2-L1 search did not
include non-localized IPN
triggers (separate search)

03

n.a

<07

0.6

+ fime delay taken into account
for H1-L1, H2-L1 search

+» GRB durations ranged from SSes e
0.3-200s 02

<+ all on-source segments were
clean (no error codes)

Local coordinates of GRB triggers and
rms antenna factors for LHO
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Largest crosscorrelation found in each GRB

on-source segment
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+ find largest cc for H1-H2

+ find largest abs(cc) for

H1-L1, H2-L1

March 14, 2004, Livingston, LA

Burst F2F Meeting |. Leonor

15



Oftf-source distribution examples — H1-H2

[ GRBD30215 off-source, HI-H2 |

wf and wio time shuffle
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+ local off-source distribution
determined for each GRB
trigger

+ each distribution determined
from searches within science
segments occurring within
a few hours of GRB trigger

+ largest crosscorrelation found
in each search included in
distribution

+ used data segments defined
by burst group (J. Zweizig),
with last 10 seconds of each
segment excluded
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‘ Oftf source distribution examples — H1-1.1

GRB 030225 off-source, H1-L1 | [ GRB030320a off-source, H1-L1 ]
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GRB 030325 off-source, H1-L1 | [ GRBD030326 off-source, HI-L1 |

fraction of events
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‘ Oftf-source distribution examples — H2-1.1
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What are the odds?

Probability distribution (after trials), all IFO pairs
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