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INTRODUCTION 

Since the terrorist attack on September 11, 2001, and even going back before the 1991 collapse of the 

former Soviet Union, there has been a national security focus on nuclear terrorism and the production, 

acquisition, theft, and use of nuclear materials, including special nuclear materials. Out of this concern has 

come an evolving field of study, nuclear analytical techniques in nonproliferation and Homeland Security 

which incorporates the analysis of nuclear materials recovered from either the capture of unused materials or 

from the radioactive debris following a nuclear explosion for the purpose to contribute significantly to the 

identification of the sources of the materials and the industrial processes used to obtain them. In a 2008 at an 

American Nuclear Society presentation
1
, Dr. Heino Nitsche from Lawrence Berkeley National Laboratory 

(LBNL) noted that there is a continuing need for nuclear and radiochemists in a wide range of nuclear areas, 

including nuclear power and new fuel cycle/reprocessing developments, Homeland Security and anti-

terrorism challenges, nuclear stockpile stewardship, and in maintaining programs to ensure adequate 

education in nuclear and radiochemistry. Nitsche also noted that in nuclear and radiochemistry over the past 

several decades there were shrinking numbers of research and teaching faculty, departments, offered college 

courses, and awarded PhD degrees. Efforts to counter these downward trends have been limited but they 

include summer schools sessions for creating undergraduate interest. Finally, Nitsche noted the solution 

would require a commitment to improve nuclear and radiochemistry science and education across the board. 

The US Government of Accountability Office GAO
2
 had issued to various government agencies a report 

outlining how U.S. efforts are hampered by equipment, infrastructure, personnel issues, and a lack of 

baseline program requirements. The GAO restated such concerns about the limited pool of experts and the 

education/training of future radiochemists and other nuclear scientists.  In 2010 National Academy of 

Science also pointed out succinctly out the similar concerns
3
.  In 2008 the Joint Working Group of the 

American Physical Society and the American Association for the Advancement of Science published a 

report on the role, state of the art, and program needs of nuclear analytical techniques in nonproliferation
4
. 

 

Beginning with two successive three-year educational grants in radiochemistry (2002-2005 and 2005-2008) 

and then another two successive three grants in nuclear analytical techniques in nonproliferation (2009-

2012, 2012-2105) the faculty of the Nuclear and Radiation Engineering Program at the University of Texas 

has been intricately involved in developing courses in support of these areas, conducting research, and 

placing students in the national laboratories and the US government.  The research has involved a wide area 

of pre and post detonation scenarios, non-proliferation and nuclear fuel cycle. We have established very 

close collaborations with many national laboratories and have received funding from the Department of 

Homeland Security (DHS), Defense Threat Reduction Agency (DTRA), Department of Defense (DOD), 

National Nuclear Security Administration (NNSA), Department of Energy (DOE) as well as various 

Department of Energy’s national laboratories. The areas that have been covered include low-level fission 

product identification using Compton suppression and gamma-gamma coincidence methods, radioxenon 

signatures, argon and  radioxeneon subsurface transport, β-γ coincidence data, design of an aerosol sampler 

for nuclear explosion monitoring, software for predicting germanium detector absolute full-energy peak 

efficiencies, development of logic for nonproliferation assessment tool software package, assessment of 

non-traditional isotopic ratios by mass spectrometry for analysis of nuclear activities and 
137

Cs in soil. Some 

current and recent work the faculty have been involved with include development of the multi-isotope 



process for spent fuel, advancement of  delayed neutron counting for uranium and plutonium identification 

at the high flux isotope reactor (HIFR) reactor and fast neutron imaging both at Oak Ridge National 

Laboratory, development of the clover gamma ray system for characterization of  ultra-low level fission 

product identification at Los Alamos National Laboratory, investigation of nuclear fuel cycles for 

nonproliferation, active interrogation systems for detection of special nuclear material, and a generalized 

physics-based model for reactor and fuel cycle system simulation.  A comprehensive overview of the 

interaction with national laboratories is shown in Figure 1. 

 

 
 

Figure 1. An Overview of the Educational Collaboration with the National Laboratories  

 

RESULTS 

Educational awards won by the Nuclear and Radiation Engineering program have also been judiciously used 

to fund to seed projects in conjunction with national laboratories to support travel to set up collaborations, to 

attend conferences for the students and to buy small amounts of supplies and pay for equipment usage. This 

approach has allowed many of our PhD students to work with staff members at national laboratories for 

their dissertation research which among other benefits, fostered a relationship that has led to increased 

collaboration and improved student placement within the Department of Energy and other government 

agencies during their graduation education and full time positions after graduation.  This relationship has 

also allowed the majority of our graduate students to receive multiple internship opportunities at national 

labs.  As well a high fraction of our students, many of whom are also supported on various prestigious 

fellowships, have participated in summer-internship programs  at Lawrence Livermore National Laboratory 

(LLNL), Sandia National Laboratory (SNL), Oak Ridge National Laboratory (ORNL), Los Alamos National 

Laboratory (LANL), and Pacific Northwest National Laboratory (PNNL).  

 

CONCLUSIONS 

The faculty members in the Nuclear and Radiation Engineering Program have made significant 

contributions to the placing of PhD and MS students in various programs at the national laboratories and US 

government. The success and foundation of the program is based on a strong collaboration with staff 

members at these various laboratories, per-reviewed publications, and continued financial support. 
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