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The α-decay process in Pu-Ga alloys leads to significant microstructural damage in the form of 

vacancies and self-interstitial atoms. As the α-particles come to rest, they acquire electrons to form He 

atoms, which become trapped at microstructural defects – like vacancies – and accumulate in the 

microstructure at a rate of about 41 appm/yr per 106 atoms of Pu-239a. Over time, the trapped He atoms 

build up to nucleate and grow He bubbles. Recently, He bubble sizes and distributions across naturally 

aged δ-Pu microstructures have been reevaluated with probe-corrected scanning transmission electron 

microscopy (STEM)b, c, and a series of isothermal dilatometer experiments were performed to 

understand their evolution as a function of time and temperature. With the naturally aged parent 

material as reference, the present study builds from our STEM results to resolve bubble evolution in the 

dilatometer samples to specific microstructural features characterized with electron diffraction and 

STEM electron energy loss spectroscopy (EELS). As in the dilatometer studies of He bubble evolution 

performed by Wheeler and Kitching – for which TEM results were not published – significant He bubble 

growth is observed at higher temperatures, and these samples are the primary focus of the STEM 

characterization presentedd, e. 
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