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Understanding the fission process is crucial for many areas 
of science and technology: 

• Fission governs the production and existence of many 
transuranium elements, including the predicted long-lived 
super-heavy species. 

• Fission influences the formation of heavy elements in a 
neutron rich environment.

• Fission produces reactor antineutrinos
• Improved understanding of the fission process will 

enable scientists to enhance the safety and reliability of  
nuclear reactors. 

• Fission is important for stockpile stewardship

The new phase in fission theory is expected to rely heavily 
on advanced modeling and simulation capabilities utilizing 
massively parallel leadership-class computers 



See popular article

A nuclear chain reaction. Green arrows show the 
split of a uranium nucleus in two fission fragments, 
emitting new neutrons. Some of these neutrons can 
induce new fission reactions (black arrows). Some of 
the neutrons may be lost in other processes (blue 
arrows). Red arrows show the delayed neutrons that 
come later from the radioactive fission fragments 
and that can induce new fission reactions.
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1939: Bohr’s paper on fission
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x: fissility parameter



The nuclear droplet stays stable and spherical for x<1.
For x>1, it fissions immediately. For 238U, x=0.8

Realistic calculations
Nature 409, 785 (2001)

• All elements heavier than A=110-120 are fission unstable!
• But… the fission process is fairly unimportant for nuclei with A<230. Why?




