b EEEN D

HHET > 7L — POIERK
SH R

SERR S SLEEI B2  JE P
-2 Y'TP



Strain (1072%)

Frequency (Hz)

1.0
0.5
0.0
-0.5
-1.0

1.0

-1.0

GW150914: EhHikHRIE

Hanford, Washington (H1)

L|V|ngston Louisiana (L1)

— H1 observed
|

6.9 ms earlier

H — L1 observed
H1 observed (shifted, inverted)

— Numerical relativity
Reconstructed (wavelet)
W Reconstructed (template)
I I

H — Numerical relativity
Reconstructed (wavelet)
mw Reconstructed (template)

[ residual

PRL 116
061102
(2016)

Total SNR
=23.6

o N OB O
Normalized amplitude



Gravitational waveform by numerical relativity
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GW150914 GW151226
EOBNR IMRPhenom Overall EOBNR IMRPhenom Overall

Detector frame

Total mass M /Mg, 71.01538 71.2133 71175407 23.6739 23.87 23.7162122

Chirp mass .# /Mg 304133 30.7113 30.6M =02 9.717008  9.727006 972t 007001

Primary mass my /M, 40.2152 38.5733 39.4734%03 15.373%8 158773 156750525

Secondary mass m;y /Mg, 30.673) 32.7738 3170505 8.3723 8.173 g.2120=02

Final mass M¢/M, 67.8730 67.9733 67.813 750 22.5182 22.8723 22.61¢1522
Source frame

Total mass M*°"°¢ /M, 65.5%%5 65.1730 65.375 1503 21.6%7% 21.9%17 21.813:9£20

Chirp mass .#*°""°¢ /M, 28.1134 28.111¢ 28.111 3103 8.877032 890703,  8.88T0331 004

Primary mass m${®"°° /M. 37.0755 35.3731 36.213 2504 14.0135%0 145749 14.2183=22

Secondary mass m$®"¢ /M, | 28.373§ 29.9139 29.1731300 7.5723 7.47%3 7.5733302

Final mass Mo /M, 62.5132 62.1153 62.3' 31505 20.617 20.971% 20.87¢1£20

Energy radiated Eoq/(Mcc?)  2.987030  3.0270-3 3.007030 50 0 1027597 0991017 1.0010-20+0.01
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Imprint of EOS on late inspiral waveform

In a binary system, the tides raised on each NS
depend on the deformability of that NS:

Stiff EOS = lager radius = large deformability

Soft EOS = small radius = small deformability

Courtesy J. Friedman

j . JTF -3\ Laietal.
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Gravitational waveforms from NS-NS:
hybrid waveforms with 1.35-1.35 solar mass
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SNR=s1gnal to noise ratio
7 . 1/2
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s(f)=h(f)+n(f): Total output

h( f): Gravitational-wave signal

N

n( f): Detector noise
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Adaptive Mesh Refinement (AMR)
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