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LIGO
Excess-power method

GW Channel
+ simulated bursts

Fourier based time- E L
frequency method.

Calculates time-frequency
planes at multiple resolutions

Computes power in tiles Efggg T T3
. . g a00 L] - Il-_ l l'- _g
defined by a start-time, Em;lt--:i WA i it = ".--?:

duration, low-frequency,
frequency band

Search over all tiles
satisfying user supplied 0
criteria for excess power
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LIGO
lalapps_power

Uses same code base as DSO’

Need LAL, LALApps, framelib, ~ fi

[ Program lalapps_hello
[ Program lalapps_animal

b [ Inspiral Search Programs 341 Program lalapps power
= [ Power Tools . MName
0O

34. Power Tools

lalappe power — mins excess power code on chunks of (simulated) data.

[ Program lalapps_sng| Synonsis L e )
al3ppe_powar - -npta NFIS --nesg NSEG --0lap OLAP --olapfctr OLAFCTR |
. b [ Programs Related to Sto ninfbin MINFBIN —-minthin MINTBIN - £1ow FLOW - -del £ DECE -~ 1ngth INGTH )
= [ Program lalapps_ring - -nEigmA NSIGMA - -31phdaf ALPHDEF - - 2gde 1 SEGDCLE -~ threshold THRESHOLD |
[ Program lalapps_trump - SECHSET ETOMSTR --chanme ] CHANNEL --Simtype SIMTYPE - -Spectyps SPECTYIE |
3 - “winidow WINDOW - -2pach SEC NSEC - -numpt s NUMPTS [- -pristSpect mun |

[ Program lalapps_inspinj azatesaaTs
[ Program lalapps_findchirg noles VAL SEED][- -comment COMMENT]

writes LIGO lightweight tables

signals with the following propertics:

 Maximum signal time duration T — 2" seconds where a is a posilive or negative integer: the sampling rate
of the data stream is taken assummed srate — 2° Hz,

The frequency band of the signal i between fior Hzand fuigh Hz. Curnent versions of the aode expect
- Suigh = fiw — 2% Hz where d is an integer.

*  Minimum time duration,

o Minimum frequeney bandwickh

Options

Uses generic functionality in

Number of data points in a segment is determined by

NPTS (T SrATE)

[l
- -nseg NSE
[ . Number of overlapping segments into which data should he divided for filtering; must be an integer.

--olap OLAP
Number af points overlap between segments. This is an argument for completeness, but in geneml it should
be s 2,

. .
> Frame reading interface iz
Amount o averlap hetween neighboring TF tiles: must be an intoger. A reasanable value for this parameter

is 8. See LAL burst search package for deails

- <minfbin MINFEIN
Smallest extent in frequency of TF tiles to scarch: must be an integer. A reasonable valu for this parsmeter

. . .
» is 2. The product MINFBIN » MINTBIN is the minimum fime-frequency volume to be searched. See LAL
. burataearch package for details

- <minthin MINTHIN
Smallest extent in time of TF tiles to search; must be an integer. A reasonable value for this parameter is
2. The product MINFSIN  MINTBIN s the minimum fime-frequency volume to be searched. See LAL

> MetaTable output routines |
> PSD estimation
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LIGO

Recent enhancements

 Can limit the max. tile band independently of
the band over which to search

« Search algorithm whitens using

w()= v(f)/sqrt] S(Il) |

» Uses robust median estimator for power
spectrum S(|f|) which
» Tracks non-stationarity
» |s not biased by non-Gaussian bursts
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LIGO

Mean versus Median Estimators

Power Code Performance Power Code Performance
Simulated Gaussian Noise and Sine-Gaussian signals - Simulated Gaussian Noise and Sine-Gaussian signals
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LIGO

Running the code

« Can run on desktop reading data from a

directory
» Can run under Condor accessing more
resources
. Results by Denny
- Examples of running: Mackin

» H1: 100hrs of playground — 44 mins on medusa
» H2: 76 hrs of playground — 26 mins on medusa
» L1: 42 hrs of playground — 16 mins on medusa
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HG&o Concluding remarks

» Standalone power code is available
* Further enhancements are coming soon

» Can be run under Condor to analyze LIGO
data

o [_eenyweckin | [nvestigations of hardware
Injections are under way

» [saracrayvaunder ] [nvestigations for burst group under
way
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