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We have precisely measured the scattering angle distribution between a cold
neutron beam and xenon atomic gas and have searched for a new weakly-coupled interaction. This
method is known to be sensitive to nanometer-scale physics (PRL114, 161101 (2015), project 25870160
(Kamiya)). On top of those experiences, we improved statistical accuracy and understood systematic
errors, then we achieved the world"s highest sensitivity beyond the previous paper. We also
presented the first experimental constrains to models of new interactions that differ in coupling
between lepton and baryon numbers, in nano-meter scale. As further improvements, evaluations other
candidates of scattering targets, development of sensors to detect super-forward scattering, and
experimental design with a very-cold neutron beam were carried out.
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