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Figure S1 ZnO-AuxCu1-x one-step growth. a) STEM cross-section. Elemental  EDS-

mapping of b) Cu, c) Zn, d) Au, and e) combined. 

  



 

 

Figure S2 Deposition of ZnO-AuxAl1-x through one-step growth. a) STEM cross-section. 

Elemental EDS-mapping of b) combined, c) Zn, d) Al, and e) Au. 

  



 

Figure S3 X-ray diffraction scans of θ-2θ performed for each alloy film.  

  



 

Figure S4 ZnO-AlxAu1-x cross section. a.) HAADF STEM cross-section micrograph. EDS-

mapping of b.) Au, c.) Zn, d.) Al. e.) Zoomed in Al EDS map showing diffusion. f.) 

Zoomed in Au EDS-map. g.) Combined EDS mapping.  

Unlike the ZnO-AuxCu1-x VAN, the two-step growth did not form a cohesive thin 

film growth. When Al is introduced to the growth, it causes particle formation in the 

second layer. EDS-mapping was performed on the ZnO-AuxAl1-x with mapping for Au, 

Zn, and Al shown in Figure S4 b, c, d respectively. Interestingly, in the alloy layer the Al 

diffuses throughout the layer, possibly forming both an AuxAl1-x nanoalloy and Al-doped 

ZnO. The Al also appears to diffuse down into the Au pillars in the seed-layer. A zoomed 

in version of one of the pillars is shown with Al and Au mapping in Figure S4e and f, 

respectively. The mapping of Al overlaps with that of the Au pillar, possibly indicating 

the diffusion of Al into Au and subsequent formation of AuxAl1-x nanoalloy. A combined 

mapping is depicted in Figure S4g of Al, Au, and Zn. Moreover, characterization of the 

plan-view was also performed including STEM and EDS-mapping and depicted in Figure 



S5. Results confirm the diffusion of Al into the ZnO matrix and possible formation of Al-

doped ZnO. 

  



 

 

Figure S5 Plan-view of ZnO-AuxAl1-x. a) Typical HAADF image, b) plan-view SAED 

image. Elemental EDS-mapping of c) Al, d) Zn, e) Au, and f) combined.  

  



 

 

Figure S6 Measured and model fit of experimental psi for a) ZnO-AuxCu1-x and b) ZnO-

AuxAl1-x. 

  



 

 

Figure S7 Measured delta from ellipsometry for a) ZnO-AuxCu1-x and b) ZnO-AuxAl1-x 

 


