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Overview

NoiseFloorMon is a DMT monitor that analyzes
LIGO data for slow nonstationarity. This poster
presents a subset of results from the S5 run. The
study focuses on coupling between the
gravitational wave (gw) channels and the seismic
channels in different frequency bands that is
manifested as nonstationarity in the gw channel.
Development of a seismic data quality flag based
on these studies Is also presented.



NoiseEloorMon DM T

> NoiseFloorMon is a data
monitoring tool that tracks o0 o T e e
the gw and seismic channels

» The cross-correlation
Petween the gw and seismic
channels 1s. monitored in 0-
16 Hz, 16-32 Hz, 32-64 Hz,
and 64-128 Hz hands

> A threshold to indicate
nonstatienarity. 1s set. The
largest threshoeld crossings
are storedieach minute.

Time (11.9835Hz sampling)

Online output of the NoiseFloorMon DMT



[Developing a Seismic Data Quality Elag

»Analysis of entire S5 data for H1, H2 and L1 Is engoing.

» Offline analysis: The top 10 threshold cressings are analyzed daily.

> The analyses will be inserted in the DO database withi relevant
freguency and channel infermation. A seismic data guality flag can
e developed If warranted.
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Offline Analysis

»> A median-based
algorithm; Is used to:set
the threshold for offline
analysis.*: 2

» Ihe top 10 threshold
crossings across all
SeIsmic channels are
identifiealdanly. The
criterion used' Is the
distance fremithe
threshold.

Typical output of NoiseFloorMon offline analysis, January 2007.



Offline Analysis

»> The top threshoeld crossings are organized daily. The
analysis includes a search fior the causes of
nonstationarity.

Largest Threshold Crossings

Frequency
Bands(Hz)

(Commaments

Londest ghtch i H2:ASC channels, bot H2 not i science mode.

Posstbly due to earthquake m the Phippines.




Offline Analysis

NoiseFloorMon output whitened time series time-frequency

> A more thoreughianalysis of thresholdl cressings has been initiated in order
10 determing the coupling hetween seismic background and nenstationarity.
I the gw. chamnel.

> [heanalysis includes visual examinations off data around the threshold
croessing, imcluding the NoiseEloeriVion cutput, the seismic channel time
series, andithe fiull-band and banded time-firequency: plots.



Offline Analysis

raw gw time series whitened gw time series whitened time-frequency

» [ hegw: channel signal is visually: inspected around the time. of
the threshold cressing In order to determine elvIouS
correlations; anditoe moniter the performance of
NoeiseElooriVon,

> [hetime-frequency: ploet Is shewn withr knewn
envirenmentally~induced freguency: lines removead.



Monitoring Weekly Trrends

Weekly trends for H1

» | addition te monitorng| darly nenstatienanty i the gw: channel, the
analysis 1s expanding to weekly and monthly trends in order to. gauge long-
range Interactions between the seismic and gw: channels.

» Blue data points are the: meniter output, selid red connected circles are 2.5
times aboeve the median-hased threshiold, and clear red circles are 3 times
the median-based threshold. The green circles ane the crossings akove the

solid circles.



Monitoring Weekly Trrends

Weekly trends for H2

»> Compared torHd, the threshold cressings firomi H2 are
significantly, higher than the baseline neIsefloor: for
the'same time: pernoeds.



Analysis of Weekly Trrends

» On a weekly basis the top thresnold crossingsiare analyzed to
determing theiseismic channels with the: greatest numier of
Crossings, asiwellias the correspending frequency. hands.

» The columnsiinithe table correspond to the: magnitlde; ofi the
thresheld cressings, the cross-correlation parameter, and the
channel name.



Conclusions and Future Directions

Future goals include:

» Continue analyzing S5 and future data.

» Looking for correlation with other monitor results (See The
LSC Glitch Hunters: Monitoring Noise Transients in S5).

» Extending the study to micro-seismic band.

» Charting monthly trends, possibly leading to a seismic data
quality flag
» Developing a new monitor to measure microseism

correlations/upconversions with the gw channel
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