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Allison Savage 
Mentor - Oliver Tschauner 
 
Spatially resolved optical absorption spectrometry and single crystal diffraction 
on metamict materials. 
 
A major goal in developing storage medium for radioactive waste is the 
identification of chemically suitable and durable material for storage in 
repositories (Lumpkin 2006). Radiation damage induces enhanced chemical 
diffusion and structural breakdown of the host materials, which can lead to 
contamination of the surrounding environment. During this project four different 
naturally occurring materials which are common carriers of thorium and uranium 
were examined : gadolinite, perrierite, allanite, and pyrochlore of which the first 
three are silicates and pyrochlore being an oxide. Their spectra and absorptions 
bands were examined to identify prominent features due to radiation damage. 
The goal of this study is to identify and characterize polyamorphisms metamict 
glasses. Further, we examine the hypothesis that pyrochlores do not amorphise 
but undergo a structural transition upon metamictization this part of the project 
will be conducted at the APS. 
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