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The Critical Coupling Likelihood Method: A new approach for seamless
integration of environmental and operating conditions of gravitational
wave detectors into gravitational wave searches.
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Rayleigh
-------- Weibull
X : SNR
K: S ZRIT/INTAXA—5—_ k>0
A:scale parameter, A>0 /7 N e '.
a:shift parameter. a=0  \' |) o

'y
.....
......
-----
Iam




31£ L 7=SNR®D pdf

C(z|a) = 1 R(z) + YW (2(z)|),
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Iog(xo) : log(SNR) channel X
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safe / unsafe channel
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Safe CCL Function Properties

Livingston

Hanford

Median Injection Count Per Channel

2

4

Mean Injection Count Per Channel

2.7(1.04%)

4.7(1.54%)

Standard Deviation on Count Per Channel

2.3(0.87%)

4.2(1.39%)

Hardware injection artifacts in data set 265 303
Total Number of Channels 205 207
Unsafe CCL IFunction Properties
Livingston | Hanford
Median Injection Count Per Channel 7 9

Mean Injection Count Per Channel
Standard Deviation on Count Per Channel
Hardware injection artifacts in data set

6.8(2.58%)
1.2(0.47%)
265

9.2(3.04%)
3.1(1.05%)
303

Total Number of Channels
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log(SHR) of Livingston GW Infonmation
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log{SHR) of Livingston GW Information

-1
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1 1.5 2 2.9 3 35 4 log{SNR) of Livingston X End Station Y Acceleration
log(SNR) of Livingston X End Station Y Acceleration {b) CCL Function Contour includes DQ flags

(a) CCL Function LLO (Singlet)

- (X)) singlet®fll. GW channel & fiBfichannellClog-linear correlation
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log(SHR) of Hanford GW Information
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CCL Function (Discrete Background)

1 1.5 2 2.5 3 3.5
log(SHR) of Hanford Length Sensing |

(a) CCL Function (Couplet)

- (£X) coupletDfl, A

CCL Contour and DQ Hags

1
log{SHR) of Hanford Length Sensing Sensor |

1.5 2 2.5 3 3.5

{b) CCL Function Contour includes DQ flags
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GW channel & f8BhchannellC bi-model correlation
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CCL®Defficiency & dead time

Livingston | Hanford
' Deadtime 13.9% | 15.1% |
SNR(Z=) 7o %
5 14.4 16.3
. 32.3 93.5
10 88.8 96.7
2() 86.7 98.0
() 92.4 08.9
100 98.0) 99.2

- deadtime : BT SELD RO\ D X E noise eventz S A Tc 7 — 5 5]
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