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Radiation tolerant materials are essential to next-generation reactors that will provide safe, economical,
and reliable energy. The generation and recombination of point defects underlies many of the damage 
and healing mechanisms that occur during irradiation. Promoting effective vacancy-interstitial 
recombination provides a general approach to suppressing radiation-induced damage.1, 2 Interfaces, 
which serve as efficient sinks for point defects, have been intensively investigated for decades.  
Unfortunately, little is known experimentally about the local transport and spatial distribution of defects 
near interfacial sinks.  Here Cu-Nb interfaces are examined as a model interface between immiscible fcc 
and bcc alloys. The system has already been the subject of significant computational and experimental 
investigation due to its relative stability during irradiation.3-5  

In this work, Cu-Nb multilayers were grown by magnetron sputtering. A dilute chemical tracer Cu90Au10
was placed at different positions within the Cu matrix in order to probe the local diffusivity, which 
ultimately relates to the local vacancy concentration. The Au diffusion profiles after irradiation at 
different doses and temperatures were quantified by energy dispersive spectroscopy (EDS) in the STEM. 
Needle-shaped TEM samples, fabricated in the FIB, allow their thickness to be determined directly, 
aiding EDS quantification.  Figure 1 shows an example image of the structures before and after 
irradiation. Radiation-enhanced diffusion (RED) of Au in Cu was measured by observing the broadening 
of the initial tracer layer. Figure 2 depicts the composition profiles of the Au before and after irradiation 
for tracers at different distances from the interface.  This method allows us to spatially resolve 
diffusivity and vacancy concentration to distances of ~25 nm.   
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Z-contrast STEM image of an as grown sample; and a similar sample after irradiation to
8×1014 1.8 MeV Kr+ at 300oC

The Au chemical tracer diffusion profiles for the samples depicted in Figure 1 (black: as grown 
sample; red: irradiated). 
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