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Development of a method evaluating the surface roughness of neutron guides for a
measurement of the permanent electric dipole moment of the neutron
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We have studied the development of guide tubes for transporting ultracold
neutrons (UCN) used in fundamental physics experiments such as neutron electric dipole moment
measurements. Then, we have succeeded in developing a new method to evaluate the UCN transport
efficiency and surface roughness of the inner surface of the guide tube. We have also demonstrated
that the reflection of UCN on a relatively large surface roughness with a period of several tens of
nanometers can be described using a diffuse reflection model of visible light by comparing
experiments and simulations. In order to verify the reflection model in more detail, we performed
experiments in which flat samples with surface irregularities of a few to several tens of nanometers

were irradiated with a UCN beam with limited divergence, and we have successfully observed the
diffusion of reflected UCN using a two-dimensional detector.
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