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The aim of this study was to develop a displacement-noise-free neutron
interferometer and validate its principles, targeting the detection of primordial gravitational
waves on the ground.

On the theoretical front, we devised methods including introducing neutrons from both sides into
two Mach-Zehnder interferometers, introducing neutrons of two velocities from both sides into one
interferometer, introducing neutrons of four velocities from one side into one interferometer, and

utilizing a Sagnac interferometer, and conducted detailed examinations for each.
On the experimental front, we designed and fabricated an actuator that vibrates the angle of a

zigzag-type aluminum plate using piezoelectric transducers, and successfully experimentally
demonstrated the principle of the displacement-noise-free neutron interferometer at J-PARC.
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