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Motivation
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Gravitational wave searches for compact 
binary coalescences (CBCs) and un-
modeled sources (Bursts), are hindered 
by the presence of transient, non-
Gaussian detector noise, which can 
produce false signals.

Cannot rely on coincidence to get rid of 
all the transient noise

Use auxiliary channels to identify 
instrumental and environmental artifacts 

We find time intervals effected by these 
artifacts, and use them as vetoes in our 
searches.
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Tran s ien t  n oise or igin at in g 
in  th e in ter ferom eters :
 - Ph otod iod e satu rat ion s
 - Overflows  in  th e d igit al 
con t rol ch an n els  
 - ...
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Tran s ien t s  of en viron m en tal 
or igin :
 - Seism ic m ot ion
 - Acou s t ic m ot ion
 - Elect rom agn et ic n oise
 - ...

Seism ic t ran s ien t

Overflow



Example: Overflow in the 
feedback control loop signals
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Wh iten ed tim e- seriesOverflows  create glit ch es  sh or t  
in  d u rat ion , b road  in  
frequ en cy.

Th ey also create som e of th e 
lou d es t  s in gle- in ter ferom eter  
t r iggers  for  th e CBC an d  GW 
bu rs t  search es .

We can n ot  rely on  coin cid en ce 
alon e to  as su re th ey d o n ot  
con tam in ate resu lt s .



Data quality
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Members of the LSC Detector Characterization Group investigate these 
transient noises.

Time intervals (segments) containing suspected artifacts are “flagged.”  
These flags are documented and published to the collaboration as a 
whole in a database.  

The data analysis groups evaluate the usefulness and safety of each set 
of flags.   
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Veto evaluation 
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We evaluate DQ flags as vetoes using several metrics:

-Efficiency:   percentage of triggers vetoed by DQ flag above a 
given threshold.

-Used fraction: percentage of the veto windows containing at 
least one trigger.  

-Dead-time: percentage of the time analyzed that is removed by 
this veto.  

-Safety: cannot use auxiliary channel that is sensitive to 
gravitational wave signals.



Veto evaluation
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Example: overflow in feedback 
control loop signal

CBC:

Efficiency (SNR >8): 1%

Efficiency (SNR >50): 17%

Used Fraction(SNR >8): 72%

Dead time: 0.014%

SNR th resh old



Veto categorization
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We develop effective and safe vetoes of several categories:

Cat 1: Segments not to be analyzed by the search pipelines 
(calibration problems, improper detector configuration...)

Cat 2: Segments containing well understood problems 
(overflows in control channels, glitches in the power lines...)

Cat 3: Segments containing incompletely understood problems, 
with positive correlation to loud triggers
(seismic noise, high winds, dips in power in the arms...)

Cat 4: Segments not automatically used as vetoes, but to be 
considered when following up candidate events.



Effect of DQ vetoes 
on the CBC search
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The effect of vetoes is different for each interferometer.

H1 H2 L1



Effect of DQ vetoes on the 
Q-pipeline (burst) search
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Trigger  h is togram s  from  search  
of H1 d ata

Sign ifican ce: Z =  (SNR^ 2)/ 2

Dead  t im e of cat2 : 0 .096%
Dead  t im e of cat3 : 5 .889%

aft er  ca t  1

veto  ca t  2

after  ca t  2

veto  cat  3

aft er  
ca t  3



Summary

Searches for gravitational waves are impeded by false signals generated 
by transient detector noise. 

We have defined time intervals effected by these artifacts, evaluated 
them for efficiency and safety, and categorized them to be used as 
vetoes.

These efforts reduced the amplitude and number of the loudest triggers 
from each search pipeline.
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