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ABSTRACT

Considerations revolving around physical protection of nuclear material are quite commonly
and naturally focused on protecting weapons-grade plutonium (WGPu) and highly enriched
uranium (HEU) from theft and diversion. These two materials are the center of attention
because of their well-known (and demonstrated) potential for use in first-generation nuclear
explosive devices of which potential terrorists are widely thought to be capable. They are
also the center of attention because of retirements of these materials from military use as the
Russian Federation and the United States reduce the number of nuclear weapons in their
arsenals.

Three other materials - an overlooked trio" - must also be borne in mind within this
context: (1) reactor-grade plutonium (RGPu); (2) neptunium-237 (Np-237); and (3) tritium (H-
3). Although there are still some authorities who either contend that RGPu cannot be used in
a nuclear explosive or that there are (for a terrorist) insurmountable difficulties in doing so,
the knowledgeable scientific and technical community recognizes the potential utility of
RGPu for hypothetical terrorist nuclear devices. A much smaller community of experts
recognizes the usefulness of Np-237 for nuclear devices, but Np-237 is as straight-forwardly
and easily usable as HEU and similarly abundant (but not often in separated form). Tritium
can be used (with a modest increase in design sophistication) in a conventional first-
generation nuclear device with any of the weapons-usable materials (WGPu, HEU, RGPu or
Np-237) to increase the yield and/or increase the reliability of a non-fizzle yield. Given the
presence of RGPu and Np-237 in abundant quantities in spent commercial reactor fuel,
widely available knowledge of how to separate these materials, and a world-wide total of
more than 400 nuclear power plants, spent reactor fuel also requires stringent controls. This
is especially true of old spent fuel which has far less radiation dose-related complications for
ad hoc reprocessing than freshly discharged fuel.

There is a need for stringent controls on these three overlooked materials due to their
potential usefulness in hypothetical terrorist nuclear weapons. This need is further
emphasized by the increasing attention given to reactor-grade plutonium recycle (which
places tonne quantities of separated reactor-grade plutonium in commerce), the construction
and operation of large fusion research and power production machines requiring and/or
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producing kilogram quantities of tritium, and to a variety of schemes intended for partitioning
and transmutation of spent commercial reactor fuel (which must necessarily separate Np-237
if the residual half-life of non-transmuted material is to meet disposal guidelines of the order
of isolation for 1 0,000 years or less). If very stringent controls are placed n WGPu & HEU,
but not on RGPu, Np-237, and tritium, it is perhaps predictable that terrorists seeking to
construct nuclear devices will follow the path of least resistance. Thus, the overlooked trio
requires near-term attention of the same order as that accorded to WGPu and HEU.
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