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The glitch group
• Goals

• Investigate data quality for burst and inspiral searches
• Rapid feedback to operators and commissioning teams
• Contribute to the definition of data quality flags and vetoes
• Provide guidance on the use of data quality flags and vetoes 

in the burst and inspiral searches
• Organization

• glitch group home page
• Subgroup of the LSC detector characterization committee
• Off-site analysis of all of S5 covered in 3-4 day shifts
• Collect and summarize data from many online resources
• Weekly glitch teleconference to discuss most recent shifts
• Report to weekly S5 and detector characterization calls
• Interact with burst and inspiral groups through joint members

http://www.lsc-group.phys.uwm.edu/glitch/investigations/s5index.html
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People
• Many people have contributed to the glitch group:

• These people bring expertise from many groups
• burst group
• inspiral group
• operators
• commissioning 

• There is much to do, more help is always welcome!

L.Blackburn, L.Cadonati, S.Caudill, S.Chatterji, J.Dalrymple, 
S. Desai, A.DiCredico, J.Garofoli, R.Gouaty, L.Goggin, 
G.Gonzalez, A.Gretarsson,  D.Hoak, E.Katsavounidis, 
J.Kissel, S.Klimenko, A.Mercer, S.Mukherjee,S. Mohapatra, 
F.Raab, K.Riles, P.Saulson, R.Savage, R.Schofield, 
P.Shawhan,  J.Slutsky, R.Stone, M.Zanolin, N.Zotov, 
J.Zweizig



Example shift report
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S5 glitch shifts

197 shifts over almost 2 years
(~70 scimon shifts per person!)

Example shift report

http://lsc.phys.lsu.edu/romain/glitchReport/glitch_report-20070916-20070920.html
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Example shift report

Summary of major daily events
which may impact glitchiness
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Example shift report

Summarize data quality issues
and cause of lock loss for each
science mode segments
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Example shift report

Investigate daily single detector
properties reported by the DMT
BurstMon monitor
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Example shift report

Investigate daily single detector
trigger properties from the online
kleineWelle burst search
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Example shift report

Investigate daily single detector
trigger properties reported by the
QOnline online burst search
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Example shift report

Investigate H1H2 and H1H2L1
coincident events from the online
kleineWelle burst search
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Example shift report

Investigate loudest daily single
detector events from the online
BlockNormal burst search
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Example shift report

Event displays to investigate
other channels at time of an
interesting event
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Example shift report

Investigate loudest daily single
detector events from the online
BNS inspiral search 
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Example shift report

QScans to investigate other
channels around the time of
interesting events



Glitch zoo

Only a small sample…
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Data corruptions
• Data corruption linked to hourly saving of detector state

Excess in first 5
minutes of hour

Hourly glitches

Between 50-150 Hz
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Data corruptions
Discussion in the glitch group rapidly identified data corruptions of 
various flavors, through examination of loudest events…

… and helped prompt diagnosis of software artifacts
Coherent WaveBurst analysis found glitches like 
this, on high-passed data, and asked support of 
the glitch team. Promptly found to be an artifact of 
the new frame library version v6r20, Frv v4r12 

Last week of july, found numerous data valid 
errors in LLO x-end station channels, likely due 
to a hardware failure in l1iscex, which has been 
replaced.

1/16 sec data repeats, inconsistency 
between fb0 and fb1, found in late 
march, CHECKSUM_MISMATCH 
data quality flag

H2:LSC-DARM_ERR L1:SUS-ETMX_OPLEV_YERROR
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“Blind” injections
• Failure to record injections in state vector led to “blind” injections
• Immediately noticed in kleineWelle H1H2L1 triggers during glitch call.
• Immediately diagnosed as injections by looking in injection channel.

Triple coincident event!

Hardware injection!
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Power line glitches at LHO
• Large power line glitches produce coincident glitches in H1 and H2
• Led to the development of a new data quality flag

Coincident H1
and H2 glitch

Jumps in power
line amplitudes
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Power line glitches at LLO EY

Quasi periodic SNR>20 glitches in gravitational channel associated
with power line and magnetometer glitches at Y-end station
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Thermal compensation glitches

Investigations by S.Desai
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Power line glitches at LHO

A big transient 
seen in all 
magnetometers
and volt-meters
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Coupling between H1 and H2

H2 when H1 is not locked H1 when H2 is not locked

Data quality flags under investigation by Blackburn and Katsavounidis

Swinging optics from an unlocked detector produces glitches in locked detector 



Data quality
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Data quality flags
• Data quality flags are created when problems are identified
• Inserted into LSC segment and data quality database

• Can query directly with LSCsegFind
• Can retrieve with segwizard (one day latency)
• Displayed in QScans (one day latency)

• Many data quality flags inserted automatically
• Should not be applied arbitrarily
• Need to test

• Efficiency at vetoing glitches in gravitational-wave channel
• Lost observation time
• Risk of vetoing a true gravitational-wave signal

• Divide flags into categories depending on severity and use

http://gallatin.physics.lsa.umich.edu/~keithr/S5DQ/
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Example data quality flag
Burst and Inpsiral:

•OUT_OF_LOCK
•OUT_OF_SCIENCE_MODE
•PRE_LOCKLOSS_N_SEC
•MISSING_DATA
•INJECTIONS

Burst only:

•CALIBRATION_DROPOUT
•SEVERE_LSC_OVERFLOW
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Example data quality flag
Burst and Inpsiral:

•OUT_OF_LOCK
•OUT_OF_SCIENCE_MODE
•PRE_LOCKLOSS_N_SEC
•MISSING_DATA
•INJECTIONS

Burst only:

•CALIBRATION_DROPOUT
•SEVERE_LSC_OVERFLOW
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Data quality epochs
• Identify periods where detector behavior was different enough to

require a separate study of data quality flags and vetos



Other activities
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Monitor checks PEM 
couplings with AS_Q at 
each site.  Offline analysis 
consists of implementing 
running median in the time 
domain, setting  a 
threshold, and identifying 
threshold crossings.Online

Offline

Offline results available at
http://www.phys.utb.edu/~soma/MNFTresults/NoiseFloorMon_daily.html

m

More detailed analysis is
conducted around events
of interest. A seismic DQ 
flag is in the works.

Tracking non-stationary of noise
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Listening to glitches
• Work by Syracuse group (Saulson, Smith, Hartnett, Evans) 
• Goal

• To hear the different character of glitches
• Hope the classification will lead to clues to the origin and 

solution of glitches from different sources
• You can hear a lot of different things going on

• seismic noise and upconversion
• violin modes
• mirror modes 
• Locking and unlocking transients
• cross-talk from swinging mirrors when H1 or H2 unlocked

• Following up interesting events from burst search
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Example: qscan at 874465554 (burst candidate)

Accelerometer glitch (Z = 41.9)

background

candidate

Follow-up of interesting events
• How relevant is a glitch observed in an auxiliary channel?
• Estimate background by running QScans are random times

background

candidate

significant glitch ? ⇒ needs more investigation…



Present and future
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Post S5 focus
• Focus has now shifted from feedback to operations and 

commissioning to support for data analysis
• Follow-up of candidate events (Gouaty, Blackburn)
• Develop new data quality flags (Zweizig)
• Identification of detector epochs (Gonzalez, Cadonati)
• Study effectiveness of data quality flags (Cadonati, Slutsky)
• Study effectiveness of vetoes (Katsavounidis)
• Catalog and classification of glitches (Desai, Mukherjee)
• Post S5 glitch studies (Schofield, Slutsky)

• Initial focus on first year of S5 identified by analysis groups
• Need to collect and summarize results from all of S5
• Need to analyze detector logs to develop single issues data 

quality flags
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Astrowatch and S6
• Astrowatch

• Provide feedback to commissioning teams on data quality
• Provide data quality support on request for interesting 

events during the astrowatch period (GRBs,SGRs, etc.)
• Develop infrastructure necessary to meet S6 goals

• S6
• Automated production of many data quality flags
• Rapid response to support real time data analysis
• Develop organized way for operators to 
• Recommendations based on S5 experience:

• Database to track changes to the detectors including 
changes to auxiliary and environmental channels

• Method for operators and scimons to identify data quality 
issues in a format that is easily used by data analysis 
groups.



End
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