Poster 21

AO1

using Auto-Regressive method

Outline & Summary

The ring-down part of gravitational waves in the final stage of merger of compact objects tells us the nature of strong gravity which can be used for testing

t

C

ata ana

ne theories of gravity. T
ysis to extract t

We deve

hole merger events of the LIGO/Virgo/KAG
own modes are arounc

The identified ringc
nis method shoulc

Motivation & O3 data

Hisaaki Shinkai
(Osaka Institute of Technology)

hisaaki.shinkai@oit.ac.jp

Identifying Ringdown Modes of GWTC-3 events
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ne ring-down wave, however, fades out in a very short time with a few cycles, and hence it is challenging for gravitational wave
ne ringdown frequency and its damping time scale.
op a new method, the autoregressive moc

eling (AR) approach, which extracts waveform by fitting a linear function from bare data. It works well
for small number of data points, and does not require any templates. After obtaining the best parameters using mockdata, we applied this method for black-

\_

RA O3 catalog (GWTC-3). We find that for high SNR events, we can extract ring-down waves properly.
those reported in GWTC-3, i.e. no significant deviations from the modes predicted by general relativity.
work for extracting higher modes of ring-down waves, but we do not find them yet.
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Towards testing gravity theories = Ringdown-part extraction is a key GWTC-3 (03b) continued
Mockdata preparation
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Merger { ®) { 0)  (Ms) (Mg) (Gpe) (deg?) SXS data + shifted ringdown injection + aLIGO noise
: Q@ O GW200115.042309  7.4%18 2431005 59+20 1447085 _( 154024 .99+0.15 () (5+0-03 0.42+09° § 370 11.3+9:3 modified after t_merger (set A) 60 set T e
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i . +7.8 +3.6 +9.2 +6.1 +0.22 +1.00 +0.15 +7.3 +0.09 +0.3 05 ’ | B A-06 300 557 27285 33.40
g‘ A <= BH perturbahon theory GW200208-130117 65.475; 27.7735 37.8755 27475, —0.077555 2.237g: 040714 625755 0.667, 50 30 10.87.7 04 A-07 300 656 272.85 44.54
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L For 60M BH Of a=0_75, GW200224_ 222234 72-21—;21) 31*1i§'_3 40*'3—_%'.2 32.5t§-'g 0. 10+3 %g 1. 71"’D 'é?l 0. 32+D'D ﬁS.ﬁtg‘? 073i33; 50 QG*Gigng FIG. 1. Examples l..)f scls.A and B. (Inset) The ringdown part. E:gg zgg 223 ;1;;57’; 2332
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http://www.oit.ac.jp/is/shinkai/mockdatachallenge/
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