
GW4—Data analysis 
for GW detectors 

[See also my colloquium http://indico.ictp.it/event/7900, 
which is in effect the third lecture in this series.]
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http://indico.ictp.it/event/7900


Introducing GW151226 
(the Boxing Day Event)

1 s, 55 cycles, 35–450 Hz



SNR solar 
masses

effective 
spin D/Mpc z

GW150914 23.7 36 + 29 420 0.1
LVT151012 9.7 23 + 13 1000 0.2
GW151226 13 14 + 7.5 0.2 440 0.1









N > 10

N > 35
N > 70

2016, 6 months
2017, 9 months



to experiment with the LIGO  
data releases, see the Python tutorials 

at http://losc.ligo.org

http://losc.ligo.org


GW science in a nutshell: 
GW detection with addition, subtraction, and multiplication
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(SNR = 5)

data = signal + noise



therefore: noise = data – signal; to assess detection, 
we ask which instance of noise is more probable?
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(no signal)

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

= –

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

-4 -2 0 2 4
-3

-2

-1

0

1

2

3

(signal hidden in noise,  
so we subtract it out)

the ratio of probabilities is ~ exp(SNR2/2), 
(here ~ 270,000)



an intuitive interpretation of this process 
is in terms of correlation products/matched filtering
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detector data

signal “template”
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GW150914

signal vs glitch



…to be continued…


