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Abstract: 
Damage by fast neutrons takes the form of “local explosions” reaching very high temperatures. As the 

damaged region cools down, lattice defects are “quenched in”, resulting in near-simultaneous creation of a large 
number of atomic displacements in a small cascade volume. This mode of creation of displacement damage has 
two characteristics that need to be accounted for in a kinetic model of irradiation damage. Firstly, extensive 
annealing occurs, which only allows a small fraction of the initial displacements to survive as vacancies and 
interstitials and their clusters. These constitute the primary damage. Through the introduction of production bias, 
it was already shown in Silkeborg (1989) that the macroscopic manifestation of the damage effects depends 
almost completely on 3 parameters characterizing the primary damage. To obtain a quantitative description of 
these parameters naturally becomes the objective of investigation of many recent studies on cascade initiation. 
Indeed, to relate the primary irradiation damage to the neutron energy spectra is obviously a crucial first step in 
correlating irradiation damage among different irradiation facilities for design and regulatory functions.  

A second characteristic of cascade damage is the strongly correlated point-defect production in discrete 
packages. As a result of the random nature of cascade initiation, strong stochasticity is introduced into the arrival 
and annihilation of point defects at sinks.  It is intuitively clear that fluctuations are of primary importance in 
processes such as the evolution of in-cascade clusters, the nucleation of voids and interstitial loops. The 
identification of relevant parameters to characterize cascades in this regard is also needed to complete the 
research on Primary Radiation Damage from nuclear reaction to point-defects. 

How these effects can account for in the modeling of cascade-produced irradiation damage is a crucial step 
to allow the correlation of irradiation effects measured in different irradiation facilities, or in reactors of the same 
type but between different locations.  In this talk, we will give a brief account of our research in this area. 
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