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Noisy data Signal

Wally template

e Simulate real signal by Tl

adding gaussian noise
e How to find signal?

==) Matched filter: signal
extraction from Gaussian
background
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Matched filter

® Scan the data sample with
our template 0 — 1
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Interferometer noise spectra
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Binary neutron star range

LIGO sensitivity to BNS in O1
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Binary neutron star range

LIGO sensitivity to BNS in O2 _
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Binary neutron star range

LIGO sensitivity to BNS in O3
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Waveform correlation to real data

® 2 real detector data are studied: GW150914, GW151226
o GW150914: merge of 2 black holes of 36 and 29 solar mass, observed at

440 Mpc
m Expected chirp mass: 28.6 solar mass

O GW151226: merge of 2 black holes of 14.2 and 7.5 solar mass, observed at

440 Mpc
m Expected chirp mass: 8.9 solar mass




Real detector data GW 150914
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Correlation to GW150914 Livingston observation

e Correlation with a scan over chirp mass from 10 to 40 solar mass with step of 1 solar mass
o Maximum SNR is found at chirp mass = 30 solar mass

® Second scan with chirp mass from 25 to 35 solar mass with step of 0.1 solar mass
o Maximum SNR is found at chirp mass = 29.8 solar mass
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Correlation to GW150914 Hanford observation

e Correlation with a scan over chirp mass from 10 to 40 solar mass with step of 1 solar mass
o Maximum SNR is found at chirp mass = 36 solar mass

® Second scan with chirp mass from 26 to 46 solar mass with step of 0.2 solar mass
o Maximum SNR is found at chirp mass = 32.4 solar mass
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Real detector data GW 151226

x10-" LIGO Livingston Observatory data for GW151226
4

a 2
=
=
a0
E
(1]
£ -2
il
n oy
_Gd-.--.1.-.-1,.--.-.r-.1.-r1.-.-1-..--.1.-.-1rr1-.r1-..-r-..-.-1-..-11.-.--
-15 12 9 ¥} 3 o a [ g 12 15
Time [minutes] from 2015-12-26 03:38:53.6 UTC (1135136350.6)
®10°18 LIGO Hanford Observatory data for GW151226
1.0 4

Strain amplitude

140 -

147948 147950 147952 147954 147956 147958 147960 147962 147964
Time [minutes] from 2015-09-14 09:50:45.4 UTC (1126259462.4)




Correlation to GW 151226 observation

e With Livingston: scan over chirp mass from 5 to 60 solar mass with step of 1 solar mass

o Maximum SNR is found at chirp mass =40 solar mass

e With Hanford: problem encountered with correlation, still under investigation
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