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However, for each case more complex shapes of the top layer were also considered 
showing the possibility to tailor the high frequency responses of the designed elements. 
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We present the results of XPS study of Ag-Au alloy nanoparticles encapsulated into linear 
carbon chains shell. 

 
The results of X-ray photoelectron spectra (XPS) characterization of the surface of 

Ag-Au colloidal nanoparticles (Ag-Au NPs), prepared by laser ablation in water before 
and after interaction with linear carbon chains (LCC), are presented. No additional fea-
tures appear in high-energy resolved XPS core level spectra of Ag-Au NPs which in-
dicates that surface is not oxidized. The measurements of XPS Ag 3d-spectrum of (Ag-
Au)@LCC manifests the additional low-energy structure that is associated with the 
formation of Ag–C bonds. The charge transfer between Au atoms on the NPs surface 
and LCC was established. Additionally, some oxidation of the Ag atoms on the surface 
of (Ag-Au)@LCC is observed which arises during laser ablation in water. We assume 
that oxidative species will preferably interact with the areas outside the LCC instead of 
oxidizing the carbon chains which was confirmed by XPS C 1s spectra.  

 

mailto:i.s.zhidkov@urfu.ru


ФТИ-2021 

187 
 

 
 
Figure 1. XPS spectra of Ag-Au and (Ag-Au)@LCC: (a) Ag 3d and (b) Au 4f. La-
bel “Au-shell ct” designates charge transfer between Au atoms and LCCs shell. 
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The calibration curve was obtained based on model samples with known amorphous con-

tent. It made possible quantitative estimate the amorphous phase at the zirconium-containing 
chloraluminates by the XRD-background level. 
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