
THE SCIENCE 
Nuclear fission typically results in two major frag-
ments.  However, in a very small fraction of fission 
events, a third charged fragment is emitted.  The third 
fragment may result from coalescing nucleons in the 
short-lived low-density region between the major 
fragments.  The yield ratios of the ternary fragments 
are well described using a time moderated nuclear 
statistical equilibrium.
 
THE IMPACT
Clustering of nucleons at low density is a general 
property of nuclear systems.  The low-density region 
between the major fission fragments presents a use-
ful experimental system for understanding measure-
ments of the neutron skin of nuclei and the nuclear 
pasta phase proposed for neutron stars and superno-
vae.

SUMMARY
In the fission of a heavy nucleus, a low-density re-
gion is formed between the two heavy products.  A 
small fraction of fission events are accompanied by 
the emission of an energetic light particle from this 
region.   Free nucleons in warm, low-density nuclear 
matter may coalesce to form fragments establishing a 
statistical equilibrium between free and bound nucle-
ons.  The fissioning system is short lived, however, 
and the coalescing nucleons may not reach equilib-
rium.  Thus, we propose a nuclear statistical equilib-
rium (NSE) model in which the fragment production 
ratios are moderated by the time available to prog-
ress toward equilibrium.  
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Ternary fission fragment yields modeled as nucleation and time 
moderated chemical equilibrium in low-density nuclear matter


