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When crystalline materials with long-range order are exposed to radiation 
environments, their structure changes to a short-range ordered state with damage 
accumulation. Knowledge of radiation-induced structural changes is of technological 
importance for realizing desirable material properties and for predicting the fate of 
materials under radiation environments. Information on short-range ordered structures 
appears as diffuse scattering in diffraction patterns, but its intensity is so weak that the 
diffuse scattering associated with disordering has not been well investigated. Electron 
diffraction has the advantage of detecting weak scattering intensities, because of the 
strong interaction between the matter and electrons. Furthermore, the short 
wavelength of high-energy electrons enables us to obtain diffraction intensity profiles 
up to high scattering angles in the reciprocal lattice space, which is useful for precise 

amorphous structure analysis. We have been analyzing the structures of radiation-induced metastable 
crystalline and amorphous phases using transmission electron microscopy. In this seminar, we will report (1) 
radiation-induced amorphous structures studied by a quantitative analysis of halo intensities [1] and (2) short-
range ordered metastable crystalline phase formed during disordering processes [2-4]. 
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