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Abstract

Neutron thermalization is the process by which neutrons seek a state of thermal equilibrium with
their environment. In this range, the neutrons will be characterized with energies that are on the
order of the excitation spectrum in the medium. In addition, these neutrons will have de Broglie
wavelengths that are comparable to the inter-atomic spacing of the scattering material. Therefore,
thermal neutron interactions will reflect the dynamics of the structure of the medium. For nuclear
reactors that operate in the thermal energy range, the understanding of the thermalization
phenomenon is essential for their effective and safe operation. While such an understanding has
been accumulating over the past 60 years, there still remains much room for improvement and
investigation. In particular, for graphitic materials, which serve as essential components of the core
and fuel of the proposed very high temperature reactor (VHTR), current nuclear data libraries do
not reflect accurately the physics of neutron thermalization. In addition, for graphite (and other
solid moderators) current treatments do not address the potential need to account for possible
structural evolutions that will accumulate as the reactor is operated.
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