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The 1 MW TRIGA Research Reactor at the Nuclear Engineering Teaching 

Laboratory is the second TRIGA at the University of Texas at Austin (UT). Physics and 
engineering faculty developed a nuclear science and engineering program jointly in the 
early 1960’s.  The nuclear engineering program become part of the Department of 
Mechanical Engineering around this time and it remains there today.  A small (10 kW-
1963, 250 kW-1968) TRIGA Mark I was housed in the basement of the Engineering 
Building until is was shutdown and decommissioned in 1989.  Planning for a replacement 
reactor laboratory started in 1983 with construction occurring from 1986 to 1989.  The 
new TRIGA Mark II with a licensed power of 1.1 MW reached initial criticality on 
March 12, 1992.  
 The decision to move from a small teaching and research reactor program to a 
larger program required commitment from the UT administration to support the new 
facility with sufficient funding and personnel. Dr. Bernard W. Wehring was hired as a 
Professor and as the Director of the Laboratory in 1989.  Dr. Wehring brought many 
years of experience and a strong reputation to the new Nuclear Engineering Teaching 
Laboratory and it was primarily his expertise and commitment to research at small 
nuclear reactors that built the program over the first years. Prior to 1990, reactor research 
at UT usually consisted of projects requiring neutron activation analysis (NAA) but the 
step up to a much larger reactor with neutron beam capability required additional 
personnel to build the neutron research program.  As well as providing the funds for a 
new laboratory and reactor building, UT provided new budgetary funds to hire research 
staff to sustain and develop the neutron beam experiments program.  
 Research funding provided by the U.S. Department of Energy (DOE) and the 
Texas Advanced Technology Program permitted the construction of the Texas Cold 
Neutron Source (TCNS) and Prompt Gamma Activation Analysis system from 1990 to 
1994.  The TCNS uses frozen (approximately 30 K) mesitylene within a 6 inch (15 cm) 
piercing beam port to moderate reactor neutrons.  The source is cooled by a unique neon 
heat pipe system within a dedicated vacuum chamber.  The cold neutrons are directed and 
filtered using a three channel, 6 meter neutron guide with a 300 meter radius of curvature.  
The neutron guide is coated with Ni-58 for enhanced neutron reflection.  The cold 
neutron beam is further directed by a neutron focusing system to increase the intensity at 
the sample position.  The TCNS is currently used to perform Prompt  
Gamma Activation Analysis to determine hydrogen and boron concentrations of various 
composite materials. 



 The early 1990’s was a very active period for neutron beam projects at the NETL.  
In addition to the TCNS, a real-time neutron radiography facility (NIF) and a high-
resolution neutron depth profiling facility (NDP) were installed in two separate beam 
ports (Figure 1).  The NDP facility was most recently used to investigate alpha damage 
on stainless steel in support of the U.S. Nuclear Weapons Stewardship programs.  In 
1999, a sapphire beam filter was installed in the NDP system to reduce the fast neutron 
flux at the sample location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Neutron Beam Experimental Areas 
 
 The neutron beam research program was balanced by hiring a new faculty 
member specializing in neutron activation analysis and low level counting in 1997.  This 
has resulted in a significant increase in reactor hours of operation to accommodate the 
number of samples necessary for a typical experiment (Figure 2). The predictable result 
was an experimental program that was now multi-user and required a structured reactor 
schedule to accommodate different reactor power levels and configurations for each 
particular experiment. 
 A collaborative effort was started in 1997 between UT-Austin and the University 
of Texas at Arlington to build a reactor-based, low-energy positron beam (TIPS).  This 
project was funded through the Texas Advanced Research Program.  The beam would 
utilize an activated copper source to produce positrons, which could then be slowed and 
moderated in frozen krypton gas plated on a tungsten chamber.  The initial equipment 
fabrication was completed but sufficient funding was not provided to support personnel 
performing the installation and testing phases.  Limited success in obtaining additional 
funding has placed the project on hold. 
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Figure 2. NETL Operational History  
 
 The Nuclear and Radiation Engineering Program has grown rapidly and 
effectively doubled in size over the past 5 years but years of low nuclear research 
funding, a overall stagnation in the U.S. nuclear power industry and a persuasive public 
distrust of nuclear energy has caused a precipitous decline in the enrollment in many U.S. 
nuclear engineering programs.  Recently, the U.S. DOE has encouraged University 
Research Reactors (URR) in the U.S. to collaborate closely together by forming URR 
research and training centers. The Innovations in Nuclear Infrastructure and Education 
(INIE) program will help rebuild the country’s expertise in the neutron sciences and 
reactor research by providing the necessary funding to develop and install new research 
equipment and support students and researchers.  If the NETL receives funds under the 
INIE program it will permit upgrades to some existing research equipment and 
completion of the Texas Positron Source. 
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