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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 
the theories of gravity. The ring-down wave, however, fades out in a very short time with a few cycles, and hence it is challenging for gravitational wave 
data analysis to extract the ringdown frequency and its damping time scale.  
We develop a new method, the autoregressive modeling (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-
hole merger events of the LIGO/Virgo/KAGRA O3 catalog (GWTC-3).  We find that for high SNR events, we can extract ring-down waves properly. 
The identified ringdown modes are around those reported in GWTC-3, i.e. no significant deviations from the modes predicted by general relativity. 
This method should work for extracting higher modes of ring-down waves, but we do not find them yet. 

 

������//������������������������������/�����/����_����_
��	_��������
�����//������������/��/�������/����	������������/

������������������������(����)��[�� ������������]�

ACKNOWLEDGMENTS
This work was supported by JSPS KAKENHI Grant No. JP17H06358 (and also JP17H06357) [A01: Testing gravity theories using gravitational waves, as a part of the innovative research area, "Gravitational wave physics and 
astronomy: Genesis"],  by JSPS KAKENHI Grant No. JP18K03630 [Non-linear dynamics in the modified gravity theories as a test of string theory] and by No. 19H01901 [New directions in gravitational-wave data analysis: both 
in computing algorithms and hardwares including its outreach activities].

ringdown search 
60 mockdata

Nakano+, PRD99 (2019) 124032

Method 

ResultsResults

Direct extraction of ring-down modes of binary black-hole mergers 
using auto-regressive method 

Hisaaki Shinkai  　真貝寿明 （大阪工大） 

(Osaka Institute of Technology)
hisaaki.shinkai@oit.ac.jp


