






 
 
 
 
 

 

transformation to Cu9Al4 should be considered, however, presumably due to the layer geometry with 
Al 4 times the volume of Cu, only CuAl2 is found next to freshly formed Al and Al2O3. These fresh 
phases are possibly due to diffusion or re-solidification into globular grains around the reacted region. 
Further driving forces, apart from softening near melting point, include surface tension effects and/or 
oxidation of Al using mobilised residual oxides elsewhere on the sample or heating holder. A bright 
surface stripe (Fig 3a) indicates such a fresh oxide layer, which is measured as pure Al2O3, while we 
could not find any CuAlO2  
 
4. Conclusion 
We have demonstrated alloy formation of CuAl2 with epitaxial orientation relationship by exsitu and 
insitu heating experiments of Cu-Al layered thin films on Al2O3 substrate. Plasmon EELS mapping of 
the different phases, rather than elemental mapping, has been shown as particularly suitable with the 
curvature and resonance energy of the plasmon peaks as the two mapping parameters. The volumes of 
available phases before reaction seem to largely influence the reaction products and at high 
temperatures also the thin TEM sample geometry and residual oxygen influences the microstructures 
achieved. 
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