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Motivation

● Noise couplings (linear and non linear) can pop up any time
● No easy to run coherence monitoring tool 
● Connect Coherence monitor with Noise Cleaning 
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https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=76459


Coherence analysis

Coherence is frequency domain analog of 
cross corelation and is a measure of similarity 
between two signals

Gxy is cross spectral density and Sxx, Syy is 
power spectral density of the signals x(t) and 
y(t)
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Coherence monitoring

Apply coherence analysis to LLO and LHO: 

● Gwpy based coherence calculation
● Code stored in git repository here 
● measure signal coherence between h(t) and aux channels 

everyday
● Which channels have high coherence and at what frequency?
● Are the coherences changing on some timescale (day, week)?
● Summarize the results using summary page style plots
● User friendly interface: users can find coherence for any given 

channel

4https://gwpy.github.io/docs/stable/

https://git.ligo.org/siddharth.soni/coherence-monitor
https://gwpy.github.io/docs/stable/


Coherence monitoring: current setup

● Cron jobs running the monitor three times 
a day. Analyses data: midnight to 8 UTC, 8 - 
16 UTC and 16 - midnight UTC

● We plot the max coherence, channel at 
each frequency

● Plots and coherence data stored at
https://ldas-jobs.ligo.caltech.edu/~siddharth.soni/coherence
_monitor/

The observing times are divided into 1 hour 
segments and from each of these 1 hour segments, 
we calculate coherence on 1024 seconds
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https://ldas-jobs.ligo.caltech.edu/~siddharth.soni/coherence_monitor/H1/2024-11-01/1414454418/plots/1414463787/channels_coh_1414463787_a.png.html
https://ldas-jobs.ligo.caltech.edu/~siddharth.soni/coherence_monitor/
https://ldas-jobs.ligo.caltech.edu/~siddharth.soni/coherence_monitor/


Output data: Nov 18 L1
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Running CohMon and 
Utility functions



Check single channel coherence with h(t)

Run for all channels between t1 and t2



Max Coherence
What is the maximum coherence at each frequency for a given run?



Access the data for a specific date



Thank You!
Questions?


