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DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States government. Neither the
United States Government nor any agency thereof, nor any
of their employees, makes any warranty, express or implied,
or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any
agency thereof.




NMIS PLUS GAMMA SPECTROSCOPY FOR ATTRIBUTES
OF HEU, PU, AND HE DETECTION
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P. O .Box 2008
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A combined Nuclear Materials Identification System (NMIS)-gamma ray spectrometry
system can be used passively to obtain the following attributes of Pu: presence, fissile
mass, 240/239 ratio, and metal vs. oxide. This system can also be used with a small,
portable, DT neutron generator to measure the attributes of highly enriched uranium
(HEU): presence, fissile mass, enrichment, metal vs. oxide; and detect the presence of
high explosives (HE). For the passive system, time-dependent coincidence distributions
can be used for the presence, fissile mass, metal vs. oxide for Pu, and gamma-ray
spectrometry can be used for 239/240 ratio and presence. So presence can be confirmed
by two methods. For the active system with a DT neutron generator, all four attributes
for both Pu and HEU can be determined from various features of the time-dependent
coincidence distribution measurements for both Pu and HEU. Active gamma ray
spectrometry would also give presence and 240/239 ratio for Pu, enrichment for HEU,
and metal vs. oxide for both. Active gamma ray spectrometry would determine the
presence of HE . The various features of time-dependent coincidence distributions and
gamma ray spectrometry that determine these attributes are discussed with some
examples from previous determinations.
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