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Waveburst pipeline
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Waveburst ETG

The output of a single waveburst job are two independently 
reconstructed clusters that overlap in time and frequency.
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Time window
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Time window

20 ms
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Pixel  and  cluster significance

� After 10% of the strongest pixels is selected on each 
frequency layer, the strength of the remaining pixels are 
characterized as follows:

� Sort pixels according to the absolute value of their wavelet 
amplitudes on each frequency layer, if a pixel's rank in this list 
is R and there are nP nonzero pixels on the frequency layer, 
define non-parametric significance of this pixel as 

Y � � ln R
nP

Non parametric 
significance of a cluster 

Y cluster , k �

i � 0

k

Y i
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Cluster confidence

� Since pixel's significance is distributed exponentially, 
significance of a cluster of size k has gamma distribution.

� Cluster confidence is defined by its significance Y and size 
k and is a measure of how unlikely would it be for 
statistically independent pixels to form a given cluster:

C Y , k 	 
 ln
1
k

Y

�

x k � 1 e

� x dx
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Geometric confidence


 After time window is applied we get 6 clusters for each 
event. We define its combined geometric confidence:

C G
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Choosing geometric confidence threshold
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Choosing geometric confidence threshold

GC=1.7
No GC cut

BH-BH mergers, all sky
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Choosing geometric confidence threshold

GC=1.7
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Sensitivity: sine-gaussian, optimal 
orientation, one polarization
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Sensitivity: BH-BH merger, 
all sky,  two polarizations
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Sensitivity: gaussian, 
optimal orientation, one polarization
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Central time reconstruction
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Central time reconstruction
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Central frequency reconstruction
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Central frequency reconstruction
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Strain reconstruction
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Strain reconstruction
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Future plans

I S2 analysis: 

J Complete simulations on the whole S2;

K Prepare set of tests for waveburst software validation;

L “Low threshold” analysis.

M S3 analysis.

N Add multiresolution wavelet transform to waveburst to optimize it for 
black hole merger search.

O Make a grid version of waveburst.

P Explore combination of DMT and Condor as a possible future 
framework for waveburst.

Q Work out waveform reconstruction of the detected events.
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