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NEUTRONIC CONSIDERATIONS IN THE DESIGN OF THE
NATIONAL SPALLATION NEUTRON SOURCE (NSNS)

L. A. Charlton, J. M. Barnes, J. O. Johnson, and T. A. Gabriel
Oak Ridge National Laboratory

Oak Ridge, Tennessee 37831-6363

ABSTRACT

The National Spallation Neutron Source (NSNS) will provide a very intense source of
neutrons for a large variety of experiments. It consists of a high-energy (~1-GeV) and
high-power (~1-MW) proton accelerator and accumulator ring and a target station that
produces low-energy (<2-eV) neutrons. This paper deals with the second part of the facility
(i.e., the target station). The conceptual design for the target station has been completed,
and a more detailed study to determine the optimum configuration is now in progress.
Among the issues being considered are the location of the neutron moderators relative to the
target and the composition of the neutron reflector surrounding the moderators and targets.

If a single moderator is positioned above or below the target, there will be a single
location for which the moderator neutron output will be maximized. However, the current
NSNS design has two cryogenic H2 moderators above the target (one decoupled and
poisoned and the other coupled) and two ambient H2O moderators (both decoupled and
poisoned) below the target. This configuration raises a number of issues as to the best
optimization strategy. These issues will be discussed, and relevant neutronic calculational
results will be presented.

At least two reflector arrangements are commonly considered: one is a single reflector;
the other consists of (1) an inner reflector, which returns the low-energy neutrons to the
target station interior and (2) an outer reflector, which returns the higher-energy neutrons to
the interior. Beryllium and lead are being considered for the single-reflector configuration
and for the inner reflector in a two-component system; nickel is being considered for the
outer reflector. Calculations will be presented which illustrate the advantages of each
arrangement and material.

Many other issues are also under study and will be discussed as time permits.


