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arXiv : 1107.2948 (hierarchical method)

http://arxiv.org/abs/1107.2948

arXiv : 1403.1431 (bilinear coupling veto)

http://arxiv.org/abs/1403.1431
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START
Configuration

Detector: LIGO Livingston
Science Segments Trigger Files Time Range: [9591 26400-959731200] sSec
Frequency range: [32-4098] Hz
SNR Thresholds: [10, 12, 15, 20, 40, 100, 300]
v Time Windows: [0.1, 0.2, 0.4, 0.8, 1.0] sec
L R , T Significance Threshold: 15
s emove triggers outtS| e science l«— | Safe Channel List
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= Remove unsafe channels
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Hierarchical veto J7JL

Process

Post-Process

® o

Create veto conditions (all
combinations of channel/SNR
threshold/time window)

—_—

Calculate significance for all veto
conditions

—_—

Select veto condition with highest
significance as round winner

U X L(2)

Use winning vetoes to clean triggers

-

Is Significance >

Increment
Round

Significance
Threshold?

Yes

Record statistics, plots, veto segments,
post page to web

from detector output and aux channels

—

Record winner, construct vetoes
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SNR vs. Time: Detector=L1, Round=2, Winner=L1_ASC-ITMX_P_8_256
Times offset of GPS=959126400, UTC=2010-05-28 23:59:45

N Aux Trigs=194
+ N Used Trigs=548

SNR vs. Time: Detector=L1, Round=2, Winner=L.1 _ASC-ITMX_P_8_256
Times offset of GPS=959126400, UTC=2010-05-28 23:59:45
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Figure 4. SNR versus time for
noise transients in the ITMX pitch
channel. @ The subset of these
coincident with a transient in h(%)
are marked with blue plus signs.
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Figure 5. SNR versus time for
noise transients in A(%). The subset

of these vetoed by the ITMX pitch
channel are marked with red plus

signs.
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SNR vs. Time: Detector=L!, Rounds=1-6,
Times offset of GPS=959126400, UTC=2010-05-28 23:59:45

Efficiency vs Deadtime: Detector=L1, Rounds=1-11
Times offset of GPS=959126400, UTC=2010-05-28 23:59:45
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Figure 10. SNR versus time Figure 11. Efficiency versus

for noise transients in k(%) (black), deadtime for all rounds. Each

and the subset of these vetoed in
each of the first six rounds (colored
markers).

round is marked with a circle (the
initial condition of zero deadtime
and efficiency is also marked). The
slope of each line segment is the
efficiency to deadtime ratio for that
round.
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ETMY

Slow angular motions
of the beam, alignment

drifts, etc.
Fast motions
recording
glitches
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primary, secondary channelz B\ /st =
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We consider a 81mple model of the coupling between a com-
bination of instrumental channels and the GW channel. In par-
ticular, our hypothesis is that many of the glitches in the GW
channel H (with time series data h(z)) can be “best-witnessed”
by a bilinear combination of a primary channel X; and a sec-

ondary channel Y;. i.e.,
h(t) < p;;(1), (2.1)
where

pij(t) = xi(1) y (1) (2.2)

denote the data from a “pseudo channel” P;; which is a bilinear
combination of x;(t) and y;(t), the time-series data recorded in
X,‘ and Y j*

The consistency of the glitches in the GW channel H with the
pseudo channel P;; can be tested by computing the linear corre-
lation coefficient between p;;(t) and A(t), over an appropriate
frequency band:

(h: pij)
; 2.3
T &)

rij =



primary, secondary channel

Primary channel (X;) Secondary channel (Y;)

Length feedback control signals Beam position on the mirrors

(e.g., LSC-MICH_-CTRL, LSC-PRC.CTRL) (e.g., ASC-QPD{X,Y}{PY})
Angular torque feedback control signals Beam position on the mirrors

(e.g., ASC-ETM{X,Y}{P,Y)) (e.g., ASC-QPD{X,Y} {PY})
Length feedback control signals Interferometer misalignment signals

(e.g., LSC-MICH_CTRL, LSC-PRC_CTRL) (e.g., ASC-WFS§{1,2} Q{P,Y})
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FIG. 2: An example of the correlation of a pseudo channel P;; with the GW channel H. The left panel shows the absolute value of the linear
correlation coefficient r between H and P;; as a function of the time shift between the channels, while the right panel shows the distribution of |r|
from the time-shifted coincidences (blue) and zero lag (red). The pseudo channel is constructed from a bilinear combination of LSC-MICH_CTRL

channel and ASC-QPDY _P from the L1 detector.
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Generate Generate _ . _ _
channel H triggers | | channel X triggers - trigger£E Ak I KleineWellelc K %
! |

Find coincidences

Y

Construct a pseudo channel P
from Xand Y.

|

Compute correlation between
P and H using time-shifted
triggers

|

Determine veto threshold from
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high correlation with P
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Num. triggers in the GW channel
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Weekly trigger rate

Veto efficiency (%)
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