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High-voltage electron microscopy (HVEM) is a powerful technique to study elementary processes 

of radiation damage in metals. Remarkable advantages of HVEM are as follows: (i) HVEM enables 

the formation of lattice defects upon high-energy electron irradiation in a controlled manner and 

simultaneous observation of the behaviors of defects. (ii) Defects generated in the primary damage 

process upon high-energy electron irradiation are almost only single point defects (self-interstitial atom 

(SIA) and vacancy), unlike the cases for ion and neutron irradiations where point-defect clusters are 

directly formed via the collision cascade. By utilizing these features of HVEM, dynamic behaviors of 

visible defects can be directly examined; furthermore, properties of even invisible single point defects 

can be also extracted. 

We are now trying to make precise estimation of parameters related to dynamics of SIAs, such as 

activation energy for their migration, dimensionality of their migration (3D or 1D), and the values of 

the radius for their reactions with other defects, by the combination of precise observation of the 

formation processes of dislocation loops under high-energy electron irradiation and kinetic Monte 

Carlo simulation. In addition, a study to extract properties of vacancies by the observation of their 

clustering processes is under the progress. In this talk, I will present some results of these studies. 
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