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A gravitational wave is a spacetime ripple caused by a massive astronomical event
| ike a blackhole merger or a supernova explosion. The existence of the wave was predicted
by Albert Einstein based on his famous General Relativity in 1916 and was observed for
the first time in 2015 using two large scale laser—interferometric telescope LIGO in
the US. Japanese and European detectors (KAGRA and Virgo, respectively) are to join
the observation in the next 2-3 years to establish the global gravitational-wave network
that enables more frequent observation and more accurate localization of the sources

The sensitivity of each detector is at last determined by three fundamental noise
sources, which are seismic motion of the ground, Brownian motion of the mirrors and
suspensions, and quantum fluctuation of photons. Each detector employs different
techniques to suppress the influence of those noise sources, and the strain sensitivity
is as good as 10724 (1/rtHz).While the other two detectors use somewhat conventional
techniques, the Japanese KAGRA employs more advanced techniques, namely (i) underground
facility, (ii) cryogenics operation, and (iii) quantum non-demolition. With those
advanced techniques, the sensitivity of KAGRA will be even better than that of LIGO
at around 100Hz where the detectors are most sensitive to the compact binary star
inspirals.

In the lecture, I will explain what kind of techniques are used to achieve such a
high sensitivity. 1 will also show the audience the current status of the Japanese
detector KAGRA that is currently under development.
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