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Professor Robert Goldston is a leading researcher in plasma physics and fusion energy, and was director of the Princeton 
Plasma Physics Laboratory (PPPL), 1997 – 2009. He is author or coauthor on over 250 publications. He is co-author of the 
textbook “Introduction to Plasma Physics”, and received the APS Award for Excellence in Plasma Physics. His current 
research focus in plasma physics is on the scrape-off layer that carries heat away from a fusion plasma. He teaches an 
undergraduate course at Princeton University with the title “The Science of Nuclear Energy: Fission and Fusion.” Goldston 
has published on the tradeoff between climate change mitigation by nuclear energy and proliferation risks in Science and 
Global Security. Goldston and Prof. Alex Glaser published in Nuclear Fusion on the potential proliferation risks associated 
with magnetic fusion energy, and the role of safeguards in minimizing these risks. Goldston chaired an IAEA Consultative 
Group on this topic. Goldston and Glaser also published in the Bulletin of the Atomic Scientists on proliferation risks 
specifically associated with Inertial Fusion Energy. Most recently Goldston has collaborated with Glaser and Boaz Barak of 
Microsoft Research, New England, on a Zero-Knowledge Protocol for warhead verification, published in Nature. Goldston 
and Glaser are constructing facilities to test this technique experimentally at PPPL, under the DOE NNSA Consortium for 
Verification Technology. Goldston is currently acting director of the Princeton Woodrow Wilson School Program on 
Science and Global Security. **Reception to Follow** 

ABSTRACT 
The Intergovernmental Panel on Climate Change Fifth Assessment Report, completed this year, provides a framework for 
investigating the benefits and risks of nuclear power.  In the favored scenario that limits global temperature rise to less than 
2o C, electrical power from nuclear energy rises by a factor of about seven by the end of this century, to 2200 GWe-yr/yr. 
This is comparable to each of solar, wind and biomass. The intermittent energy sources, wind and solar, may be pushed to 
their limits, constituting 50% of world electricity production. Biomass may also be at its limits, requiring 40% as much land 
area as all food crop production and requiring widespread carbon capture and storage. If we posit that in the absence of 
nuclear energy, combined cycle natural gas or pulverized coal would be required to fill the gap, without carbon capture and 
storage, the IPCC formalism indicates that world temperature would rise by    0.25o C and 0.44o C respectively.     
 
On the other hand, nuclear fission power will be stressed as well in this scenario. Using the current once-thru uranium fuel 
cycle, 2.6 times the OECD/IAEA Red Book global “Identified + Undiscovered” uranium resources would be consumed or 
committed by 2100, and the equivalent waste storage capability of 67 Yucca Mountains would be required. If we posit that 
only the total “Identified + Undiscovered” uranium is used in a scenario that transitions to conventional fast-spectrum fission 
reactors, the yearly amount of weapons-usable material delivered to fast-spectrum reactors in 2100 is greater than 0.5 million 
times that used in the Nagasaki weapon. The IAEA estimates that only 1 – 3 weeks are required to process this material for 
use in a weapon. 
 
The impetus for developing new long-term, low-proliferation-potential nuclear fuel cycles, both fission and fusion, is clear. 
Options for both need to be explored. 
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