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Nuclear Safety Research
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Cu-rich clustersCu-rich clusters

Cu-free clustersCu-free clusters

Cu-rich clusters

Cu-free clusters

20 nm

(a) High-Cu RPV material

(b) Low-Cu RPV material

Si Mn P Ni Cu

Si Mn P Ni Cu

High-Cu RPV material
Low-Cu RPV material

Rapid introduction of defects at the
early stage of irradiation

Neutron fluence (×1019， E＞1 MeV)
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Neutron fluence is proportional to the operation period of an 
RPV. Defects are formed in RPV materials by neutron 
irradiation. Since the positron lifetime tends to increase with 
the amount of defects, the amount of defects is seen to rapidly 
increase in the early stages of irradiation.
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RPV materials are an iron-base alloy containing slight amounts 
of various solutes. Research into the process of solute-
clustering due to neutron irradiation has shown that Cu-rich 
clusters were formed in high-Cu material and Cu-free clusters 
were formed even in low-Cu material.




