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The Safeguards Technology Program (STP) at the Lawrence Livermore
National Laboratory (LLNL) has developed medium and
high-resolution gamma-ray spectrometer systems that expand the
practical range of safeguards measurements that can be made in
the field. We have also developed analysis software for uranium
enrichment and plutonium isotopic measurement for
medium-resolution detectors and have extended the capabilities or
developed new codes for high-resolution isotopic analysis of
uranium and plutonium.

There is a defined need for portable radiometric instrumentation
that can accurately confirm the presence of nuclear materials and
allow isotopic analysis of radionuclides in the field. To
fulfill this need the STP has developed a hand-held,
non-cryogenic, low-power gamma- and x-ray measurement and
analysis instrument that can confidently verify the presence of
nuclear materials. We will report on the use of cadmium zinc
telluride detectors and LLNL-developed supporting detector
electronics. We will also describe analysis software for these
detector systems that allows uranium enrichment measurements to
be made with moderate accuracy in the field and the development
of plutonium isotopic analysis software. These systems provide
capability for safeguards inspection and verification
applications.

STP has developed systems based on a compact
electro-mechanically-cooled high-purity germanium detector. This
detector system broadens the practicality of performing
high-resolution gamma-ray spectrometry in the field. Utilizing
small, high-reliability coolers and active vibration control,
these systems greatly improve the ease of performing
high-resolution gammas-ray spectrometry in the field. We can
construct systems that will run autonomously for extended periods
of time without operator input or maintenance. These systems are
particularly well suited for unattended safeguards or treaty
verification applications.

STP is developing actinide isotopic analysis technologies in
response to needs that address issues of flexibility of analysis,
robustness of analysis, ease-of-use, automation and portability.
Recent developments such as the Intelligent Actinide Analysis
System (IAAS) begin to address these issues. . We are continuing
to develop enhancements on this and other instruments that
improve ease-of-use, automation and portability. Requests to
analyze samples with unusual isotopics, contamination, or
containers have made us aware of the need for more flexible and
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robust analysis. We have modified the MGA.program-to extend; its
plutonium isotopic analysis capability to samples with:greater
24lAm content or U isdtopics. We have developed a uranium
analysis code, U235, that includes analysis of the 100 keV region
to determine uranium enrichment. We have developed a version of
MGA with improved analysis of the high-energy spectrum below 1
MeV. This version will also run without low-energy data available
for analyzing heavily shielded samples. We are also developing a
methodology for determining uranium enrichment in thick-walled
containers. We are looking at ways to allow the program to use
additional information about the sample to further extend the
domain of analyzable samples.

All the analysis software can be run from the same executive
using the same graphics. Alternatively they can be run as
"engines' from scripts or other programs.

In summary LLNL.has developed detector systems that extend the
applicability of gamma-ray measurements in safeguards
particularly for highly portable or unattended operations, and
analysis software that extend . .
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