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This research is aimed to comﬁletely renew techniques to produce mirror
substrate and coating films in order to realize the third-generation generation gravitational wave
telescope(GWT) whose sensitivity is targeted to be roughly 10 times higher than the second
generation GWTs, that were constructed for the first GW detection and actually realized GW
detections, for the more precise GW wave form detection and the drastic enhancement of detected GW
event numbers. As a result, the availability of high-quality silicon and sapphire substrates, which
are expected to be used as mirror substrates for the third-generation GWTs, was verified. Although
the present manufacturing principle, technology, and loss mitigation strategy for the crystalline
coating were verified to be reasonable, we need to develop a large size manufacturing machine for
the large diameter crystalline coating.
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