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Theoretical Study of Thermal Neutron Scattering by Light and Heavy Water with Molecular
Dynamics Simulation ('Nuclear Data Center, Japan Atomic Energy Agency, *Department of

Nuclear Engineering, Kyoto University) o Akira Ichihara,' Yutaka Abe?

Light and heavy water are used as moderators in fission reactors. Reliable information of
thermal neutron scattering in these materials is fundamental to the analysis of reactor cores,
where thermal neutrons may be defined as neutrons with kinetic energy around 0.025 eV. In
this study we tried to compute angular distribution and energy spectrum of emitted neutrons
theoretically. We evaluated them employing the data obtained from molecular dynamics
simulations?, excluding normalization factors such as neutron scattering length. The
simulations have been performed for light and heavy water. The thermal neutron scattering has
been evaluated by using the fluctuation-dissipation theorem of statistical mechanics, where the
trajectory data for hydrogen, deuterium and oxygen atoms were utilized. In calculation,
incoherent scattering was assumed to be dominant in light water, while both the coherent and
incoherent scattering contributions were considered in heavy water.
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