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INTRODUCTION
Given the identified need to recruit and train the next generation of nuclear safeguards and security specialists, a complementary approach is being undertaken in coordination with universities and national laboratories such as Oak Ridge National Laboratory (ORNL) to support such initiatives. Laboratories such as ORNL have a strong interest in human capital development at universities, particularly in the field of nuclear safeguards and security. 
In light of this fact, laboratory internship programs such as those offered at ORNL have evolved to support and extend the nonproliferation education mission to universities. Such programs offer valuable experience and interaction with topical experts not normally available at universities. 
Laboratory internships and direct collaboration with university faculty and students can thus be leveraged to produce broader, sustainable nonproliferation research and education programs.
This paper describes ongoing programs at ORNL that seek to support the university safeguards and security education mission, particularly in light of the evolving nonproliferation focus in university curricula.
university engagement through student internship programs
One of the main advantages of laboratory internships as a means of supplementing the university safeguards curriculum is in the ability to offer research experiences and access to experts otherwise unavailable at universities. Students and faculty participating in such programs then bring back acquired knowledge and skills to their home institutions, creating a sustaining non-proliferation culture. Additionally, such internships frequently serve as a jumping-off point for longer-term research collaborations between universities and the national laboratories.
Laboratory internship programs also serve the useful function of helping to identify and engage students potentially interested in nonproliferation-related research areas. Such a function has obvious benefits for university programs, both in attracting talented new students into university nonproliferation research programs and in stimulating demand for new classes and research focused on such topics.
Programs such as the Nuclear Engineering Science Laboratory Synthesis (NESLS) have specifically sought to capitalize on these aspects, focusing on such areas as material protection, control and accountability, radiation and fissile material detection, nuclear safeguards, export controls, fissile material disposition, nuclear forensics, transportation technologies, and nuclear threat reduction.
Summer Seminar Series in Nuclear Nonproliferation
In addition to research experiences focused on nuclear nonproliferation, ORNL regularly offers a series of summer lectures by experts in the nuclear fuel cycle, safeguards, and security under the aegis of the Summer Seminar Series in Nuclear Nonproliferation. The goal is to produce a holistic focus by providing students with a well-rounded education in many relevant aspects of nuclear nonproliferation. Past topics have included aspects such as safeguards concerns at enrichment and reprocessing facilities; inspections by the International Atomic Energy Agency; an overview of physical security concepts; material control and accountability; and the legal aspects of the international nonproliferation regime (including such topics as export controls and relevant legal frameworks such as the Nuclear Nonproliferation Treaty and the Additional Protocol).
Summer Student Short Courses
Short courses on special topics relevant to nuclear nonproliferation are also a regular component of summer internship programs at ORNL. The short courses offer students the ability to gain hands-on experience with a variety of techniques, including nondestructive analysis, holdup measurement techniques in fuel cycle facilities, detection of fissile materials at major commercial ports (e.g., the Second Line of Defense [SLD] program), and other safeguards-related aspects. The short courses offer additional experimentally focused opportunities beyond the scope of the summer research programs at facilities unique to the laboratory.


university research collaboration

A particularly important aspect of nonproliferation-focused laboratory internship programs is in the opportunities created for long-term research collaboration between laboratories and universities. Given that graduate research is a fundamental component of safeguards education, exposure to ongoing research in laboratory safeguards and security projects can serve as a means of extending the scope of university safeguards education by providing a basis for future graduate research. Successful examples of this process include projects conducted with the SLD program as well as projects focusing on material control and accountability, nuclear material detection, and the evaluation of nuclear fuel cycle proliferation resistance. 
Such internship programs provide access to facilities unique to the national laboratories as well as interaction with experts in ongoing safeguards and security research projects. Exposure to national laboratories through these programs can provide valuable benefits to university nonproliferation and safeguards efforts; namely, as such contacts evolve into longer-term research collaborations, they serve to augment the university’s safeguards and security curriculum and to expand the scope of its research opportunities. 


conclusion

By providing nonproliferation-focused internship programs for undergraduate and graduate students, laboratories such as ORNL are helping to augment the safeguards curricula of universities. Nonproliferation-focused internship programs at the laboratories offer students a chance to gain hands-on experience and exposure to current and ongoing nuclear safeguards and security research. Likewise, given their unique experts and facilities, the laboratories can offer enriching educational experiences across a wide variety of nonproliferation topics, particularly through programs such as short courses, facility tours, and expert lecture series. Laboratory internship programs featuring a nonproliferation focus can thus serve as a catalyst for safeguards education and talent development at universities.
