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Title: Dewetting effect of Ag thin film by new seed layer Zr 
 
Abstract: It was confirmed that the dewetting behavior of Ag/Zr thin films varies significantly 
depending on the presence of Zr. Ag thin films deposited on MgO (001) substrates rearranged 
into dot-like structures after heat treatment, and during this process, the Zr layer played an 
important role in the nucleation and growth rates.  

This study confirmed that the dewetting 
behavior of Ag/Zr thin films varies 
significantly depending on the presence 
and thickness of the Zr layer, the amount of 
Ag deposition, and the annealing conditions. 
Ag thin films deposited on MgO (001) 
substrates were rearranged into dot-like 
structures after heat treatment, during which 
the Zr layer played a critical role in 
nucleation and growth rates [1-5]. 
 
These findings provide valuable 
fundamental data for applications involving 
thermal stability and patterning of thin films. 
They also suggest that similar approaches. 
 
Specifically, in the absence of Zr (i.e., 10 nm 
Ag deposited alone), the surface showed 
relatively high RMS roughness, low coverage, 
and a high dot density. In contrast, when a 3 
nm Zr layer was introduced, RMS and 
coverage tended to stabilize, which is 
interpreted as the result of the Zr layer 
modulating the surface energy and 
promoting more uniform dot formation. 
Notably, the combination of 7 nm Ag / 3 nm 
Zr yielded the highest coverage and dot 
density, suggesting that the Ag thickness 
was sufficient and the Zr effectively acted as 
a diffusion barrier. 
 
 However, as this study was conducted 
under limited sample sets and conditions, 
follow-up experiments covering a broader 
range of variables are needed.  
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These findings provide valuable 
fundamental data for applications involving 
thermal stability and patterning of thin films. 
They also suggest that similar approaches 
may be applicable to various other 
metal/interface combinations. Furthermore, 
the results demonstrate how the presence of 
a thin layer such as Zr can control surface 
behavior, indicating potential applications in 
nanoscale thin film structure control and 
materials engineering. 
However, as this study was conducted under 
limited sample sets and conditions, follow-up 
experiments covering a broader range of 
variables are needed. Future work should 
include advanced analysis techniques such 
as TEM and XPS to elucidate mechanisms at 
the atomic structure level. 
 
 
References 
[1] C.V. Thompson, “Solid-state dewetting of thin films,” Annu. 
Rev. Mater. Res., 42, (2012) 399–434. 
[2] E.M. Hicks, S. Zou, G.C. Schatz, et al., “Controlling plasmon 
line shapes through diffractive coupling in linear arrays of 
cylindrical nanoparticles fabricated by electron beam lithography,” 
Nano Lett., 5, (2005) 1065–1070. 
[3] C. Favazza, R. Kalyanaraman, and R. Sureshkumar, “Robust 
nanopatterning by laser-induced dewetting of metal nanofilms,” 
Nano, 17, (2006) 4229–4234. 
[4] L. Zilberberg, S. Mitlin, H. Shankar, and M. Asscher, 
“Substrate-induced tuning of the dewetting mechanism of ultrathin 
Ag films,” J. Phys. Chem. C, 119, (2015) 28979–28991. 
[5] M. Kamiko, W.S. Kim, and J.G. Ha, “Dewetting of Ag/Zr 
bilayer films on MgO substrates,” Jpn. J. Appl. Phys., 58, (2019) 
SDDF01. 
 
  

 
Keywords: nanostructure 
Full Name: Jaegeun Hah (Professor of Kwangwoon University) 
E-mail: jgha@kw.ac.kr 
 


