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How Research Reactors Will Bring About World Peace:

Lessons from the First Seventy Years of Operation around the World

N. Physics1, Y. Liu2 and N. Energy1
1 International Atomic Energy Agency (IAEA), Department of Nuclear Sciences and Applications, Wagramer Strasse 5, PO Box 100, 1400 Vienna, Austria

2 China Institute of Atomic Energy (CIAE), Department of Nuclear Physics, PO Box 275-30, Beijing, 102413, People’s Republic of China
E-mail of the corresponding author: physics@iaea.org
This paper has been developed to serve as a model for the extended synopsis required for presentation at the 2011 International Conference on Research Reactors: Safe Management and Effective Utilization to be held in Rabat, Morocco from 14-18 November [1]. Please be aware this is merely an example that has no scientific merit whatsoever. It may, however, guide you in the proper formatting for your submission to be considered by the reviewing committee. 

The particular details for submission are: 

· a limit of 800 words;
· not to exceed two pages including tables and figures;

· submitted in Word 2003 format (.doc file extension) using Times New Roman 11-point font;  
· submitted by 1 March 2011 as an attachment to an e-mail to: physics@iaea.org.
Please note this date is the same deadline as for the receipt of Participation Forms A and B (and C, if applicable) through official channels.
On December 2, 1942, the world’s first reactor achieved criticality in a squash court beneath the stands of a football stadium at the University of Chicago. This reactor, known as Chicago Pile No. 1, demonstrated that a controlled fission chain reactor was possible and was the first step in development of nuclear reactor technology. Research reactors have been instrumental in development of nuclear technology over almost 70 years since CP-1, and they continued to fulfil important missions in nuclear research and applications.

In the context of increasing privatization but also leadership from the International Atomic Energy Agency (IAEA), one can today speak of a research reactor community.  Responding to a loss of state direction and funding, research reactors institutions have sought and achieved closer and wider cooperation for the purposes of complementary research and the joint provision of services. Indeed, throughout their existence, research reactors have provided numerous products and scientific advancements that have been directly or indirectly converted into public good, including notably:

· Production of radioisotopes for medical, industrial and commercial applications

· Elemental analysis for environmental and mining surveys

· Neutron transmutation doping of Si

· Education and training in, among other topics:

· Radiation protection

· Reactor operation and safety

· Advanced research for engineering and science degree programmes

· Material/fuel development for power reactors and other industrial applications

· Provision of nuclear data for a deeper understanding of atomic processes

Moreover, the IAEA has proved invaluable in distributing resources for the improvement of research reactor security, modernization and conversion to more proliferation resistant fuels, while also monitoring the shutdown of old, obsolete or underutilized reactors. As a result, today’s global fleet of research reactors enjoys enhanced security, integration, and technological ability, yet a major challenge remains in the form of continued underutilization, urging the community to work with stakeholders and explore new fields for greater sustainability.
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Figure 1: The LVR-15 reactor operated by Nuclear Research Institute Řež (Czech Republic), modernized in 1989, converted from HEU to LEU fuel in 2004.

Despite the challenges faced in ageing, underutilization, underfunding, and waste management, among other issues, research reactors possess a broad capacity of expertise and technology in addition to a wealth of reactor designs and capabilities in order to provide services for social and commercial benefit. Today, as described in Table 1 below, research reactors are in operation in 56 countries and in every region, spurring scientific advances and useful products. Through the various provisions of the IAEA and greater cooperation in regional entities such as Regional Research Reactor Coalitions and Networks or global entities such as the IAEA Technical Working Group on Research Reactors, research reactors translate the peaceful use of nuclear energy into contributions to responsible land use for economic development, efficient use of nuclear power for electricity production, and life-saving cancer treatments, each of which make our world a better place for all.

	RRs in Operation
	RRs under Construction/Planned
	RRs Temporarily Shutdown
	RRs Shutdown
	RRs Decommissioned

	236
	6
	12
	224
	193


Table 1: Status of Research Reactors, including critical and sub-critical facilities, world-wide (October 2010) [2].
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