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Abstract 
Transition metal dichalcogenides (TMDs) consist of two-dimensional layers held together by 

van der Waals forces, with diverse and unique characteristics that make them promising materials 
for future electronic devices. However, forming good contact between the TMDs and metal is still 
challenging: when a thin metal film is deposited on the TMD surface, poor adhesion causes uneven 
coatings or delamination of the film. Our research aims to establish a technique that ensures the 
proper adhesion between the thin film and the TMD surface.  

In this study, we investigated the effect of surface defects in growing metal thin films, using 
Ni/WS2 as a model case. Exposure of WS2 to the atomic H gas in situ effectively removes the 
surface sulfur atoms. The following growth of Ni thin films was characterized by scanning 
tunneling microscopy (STM) and synchrotron-based X-ray photoemission (XPS). 

The defects in the WS2 notably change the nickel growth behavior: while aggregated clusters 
were formed on the intrinsic surface, dispersed nuclei were observed on the defective surface. In 
addition, the bonding analysis revealed significant hybridization between Ni and S, as well as 
charge transfer between Ni and W. We found that the growth of thin film on TMD is controllable 
through surface treatment, which should provide valuable insights for developing enhanced 
materials and interfaces for advanced applications. 
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