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【Purpose and Background of the Research】 
In 2015, the US experiment LIGO finally achieved 
the first gravitational wave detection. It is 
supposed that the source is a coalescence of black 
hole binary of about 30 solar mass, and has 
attracted great interest on physics, astrophysics 
and astronomy. Expecting LIGO and Virgo (in 
Europe) update plans and KAGRA project in Japan, 
the "gravitational wave observational era" with 
more frequent event observation will be started in 
the near future. 
However, there is a systematic error of several to 
10% in the current observation. Further, more 
highly accurate analysis is strongly desired. 
In this research, we proceed with a collaboration of 
hardware and data analysis, (1) global standard of 
calibration, (2) high fidelity reproduction of time 
series gravitational wave signal h(t), and (3) 
research on physics that be possible by high 
precision data analysis. 
 

【Research Methods】 
In this research, calibration, reproduction of signal, 
and high precision data analysis are main items. 
The photon calibrator is a method to excite the 
displacement of the mirror by the radiation 
pressure of the laser light. It has already been 
introduced in LIGO and is also under construction 
in KAGRA. We will introduce an integrating sphere 
for an accurately measurement of the laser power,  

 
 
 

and will measure in LIGO, KAGRA, respectively. 
By establishing the calibration standard for the 
international observation network, we are aiming 
at a systematic error of 1% or less. 
We will develop high-fidelity h(t) reconstruction 
software. We will also develop more accurate 
analysis, and clarify whether new science can be 
expected by improving calibration precision. 
 

【Expected Research Achievements and 
Scientific Significance】 

The current amplitude error propagates an error of 
about 15% for the compact binary existence rate. 
This research may reduce this error about 3%. By 
suppressing the error of the observed waveform 
about 1%, the influence of the systematic error can 
be suppressed to less than the statistical error in 
the analysis with an order of 100 events. 
In the second half of this research, KAGRA 
operation with a low temperature mirror is 
scheduled. Our research will be adopted on 
KAGRA. 
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