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Abstract
Nuclear nonproliferation, counterterrorism, emergency response, and forensics all rely on radiation measurements to detect, identify, and characterize special nuclear material (SNM).  Furthermore, nondestructive, nonintrusive measurements of SNM typically rely on penetrating gamma and neutron radiation to detect the material’s presence, identify its composition, and characterize its configuration.  These applications all rely on models that can be used to infer the properties of SNM from its measured radiation signatures.  Inverse radiation transport is an analysis technique that employs transport models of the radioactive material to estimate properties including radioactivity, isotopic composition, shielding, and subcriticality.  John Mattingly will describe inverse transport analysis applied to gamma and neutron measurements and demonstrate their application to the characterization of special nuclear materials with emphasis on applications in nuclear security.
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John Mattingly joined the North Carolina State University (NCSU) Department of Nuclear Engineering faculty as an associate professor in June 2011.  His research program is focused on applications of radiation detection to nuclear security missions, including nuclear nonproliferation, counterterrorism, emergency response, and forensics.  He and his students work together to develop radiation measurement and analysis techniques to detect and characterize special nuclear material (SNM).  Prior to joining the NCSU faculty, Dr. Mattingly worked for 15 years at Sandia National Laboratories and Oak Ridge National Laboratory developing and deploying radiation measurement systems for SNM detection and characterization.  His accomplishments include co-development of the Gamma Detector Response and Analysis Software (GADRAS) used by numerous federal agencies for rapid analysis of gamma spectrometry measurements of SNM, and development of the Blend-Down Monitoring System (BDMS) used to monitor the down-blending of Russian highly enriched uranium (HEU) in the US-Russia HEU Purchase Agreement, which by its conclusion in 2013 will have converted 500 metric tons of surplus Russian HEU to fuel-enriched uranium.
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