Demonstration of a multilayer-type neutron interferometer with
pulsed source and nuclear scattering length measurement
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A neutron interferometer is a device that splits the wavefunction of a single neutron into two paths, superimposes them,
and detects the potential difference between the two paths as a phase difference. Neutron interferometers were practically

used in the 1970s,and have contributed greatly to the development of quantum mechanics, such as the verification of

spinors or the phase shift of matter waves due to gravity. The sensitivity of the neutron interferometer is described as
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The ordinal neutron interferometers have been cut out of a perfect crystal of Si ingots, which could only use mono-

energetic neutrons and were limited in size. In order to overcome the limits, we developed a multilayer-type neutron
interferometer, which uses neutron supermirrors.
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The multilayer-type neutron interferometer consists of two beam splitting etalons (BSE)
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Clear interference signals were observed with completely separated beams. In case of the

Parallelism; < 0.6 urad ST

Beam Splitting Etalon (BSE) pulsed neutron beam, the phase shift is promotional to the TOF; NO phase shifter required.

It can mitigate systematic effects due to vibration or thermal fluctuations.
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