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Development of a periodically-free-falling laser interferometric
gravitational-wave detector
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The objective of this research is to develop a juggled interferometer-type
gravitational wave detector that significantly enhances sensitivity at low frequencies by
periodically allowing the mirrors of the interferometer to undergo free fall.

On the theoretical side, the use of a juggled interferometer is expected to lead to significant
scientific advancements, such as the detection of gravitational waves from the quasi-normal modes of

intermediate-mass black hole binaries.

On the experimental side, we constructed a mirror launching mechanism using a linear stage and
confirmed that the mirrors indeed enter a state of free fall. Additionally, we managed to suppress
changes in the mirror®s angle, bringing us within an order of magnitude of maintaining the
interferometer®s contrast.
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