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Outline
• Overview/highlights since last LSC meeting.
• The Keys To The City

§ Version Control
§ Documentation
§ Validation/Verification

• Statistics
• Preliminary S2 results

(Reproducibility)
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The StackSlide Search
• An incoherent search method that stacks 

and slides power to search for periodic 
sources. (P. Brady & T. Creighton Phys. Rev. D61 
(2000) 082001; gr-qc/9812014.)

• The periodic search is computationally 
bound. A hierarchical approach that 
combines coherent & incoherent methods 
is needed to optimize sensitivity.

• Sources like LXMBs with short coherence 
times (~ 2 weeks) require incoherent 
methods.

• Want to add StackSlide to the incoherent 
toolbag along with Hough transforms.

Bins with frequency 
domain data, e.g., from 
SFTs or F-statistic.

A. Stack the power.

B. Slide to correct for 
spindown/doppler shifts.

C. Sum and search for 
significant peaks.
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Highlights Since Last LSC
• The code now runs under Condor as an executable 

statically linked to LAL.
• A driver script runs the code in standalone mode or 

creates a condor submit file for parallel jobs.
• The first version of the sliding function is finished.
• Added a peak finding algorithm; the code can find 

all or loudest events above a threshold.
• The code outputs the process, process params, 

search summary, search summary vars, stackslide
summary and stackslide event tables in xml format.

• Matlab scripts exist to find an estimated UL based 
on loudest event (if no detection).
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Find peaks above 
threshold

Slide Stacks and SUM

Veto peak based on 
width

Select template

Veto on Coincidence

Veto Instrument Lines

Veto SNR does not 
grow as √T

Yes

SFTs are generated only once

Input a band from SFTs

Raw Data

Compute PSDs from SFTs

Normalize PSDs

Template placement

Output event

StackSlide Pipeline

Normalize SFTs

Compute F-statistic for each 
point in the course grid

Template placement

Parameter space 
metric placement

Uniform 
placement

No

Set UL 
from LE

Detection 
candidate

Monte
Carlo

Line
Removal

Veto
SFTs
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Peak Finding Algorithm

Threshold 1

Threshold 2

Threshold 3
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Overlapping Bands

Max Width

Need to overlap frequency bands by twice 
the maximum expected width.

Peaks that occur within one max-width of 
the ends of the band are ignored.

Peaks ignored in the previous band will 
be included as events in the next band.
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Reproducibility: Version Control
• XML output contains the 

CVS Id of the driver code.

• Need to include CVS tags to 
all code and scripts.

(Note that the XML file can be viewed

using guild or read into Matlab.)Process Table
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Reproducibility: Documentation
• The XML output contains all the 

command line arguments needed 
to rerun the code.

• This includes the path and 
pattern used to find the data.

Process Params Table

K
e
y
s



LIGO-G040080-00-W

Reproducibility: Documentation 
• In CVS: README_ComputeStackSlideSums and 

README_CommandLineArguments.
§ README_CommandLineArguments is in the form of 

a tcl script that sets each arguments along with 
comments describing each argument.

§ A preprocessor flag can be set to output the command-
line-arguments documentation showing those used in 
an a job.

§ Only need to maintain this in one place in the code.

• Need to incorporate this into tex documentation.
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Validation/Verification: SNR
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Validation: Fake Pulsar Signal
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Validation: Fake Pulsar Signal
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Validation: Fake Instrument Line
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Validation: Fake Instrument Line
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Validation: Injected S2 Pulsar 1
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Validation: Injected S2 Pulsar 2
K
e
y
s



LIGO-G040080-00-W

Statistics: PDFs
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Statistics: CDFs
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Statistics: False Alarm Rate
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Statistics: UL from Loudest Event
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Results: S2 H1 352-353 Hz Band 
Loudest Event
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Results: S2 H1 352-353 Hz Band 
Loudest Event
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Results: S2 H1 352-353 Hz Band 
Loudest Event
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Results: S2 H1 352-353 Hz Band 
Loudest Event
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Results: S2 H1 PreliminaryPreliminary Upper 
Limits for 352-353 Hz Band

(EstimatedEstimated using all sky average
and one value for Sh)

• back-of-envelope estimate: h0 < 1.4e-22

• From loudest events:
§ h0 < 5.7e-22  (if no vetos)

§ h0 < 4.0e-22  (if veto 352 Hz instrument line)

§ h0 < 1.8e-22  (if veto 14 bin wide event)


