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This work represents the complex experimental and theoretical study of the 
luminescence spectra of the nano-structural magnetron-sputtered carbon-nitride 

films CNx with the Eu3+ ions as a probe. As the rare-earth target the EuCl3 is 
applied. The films were formed under different conditions (power, cathode current, 
substrate temperature etc.) and with the different europium ions concentrations. 

The carbon-nitride films with a dopant concentration of 4.5 at.% and 10 at.
% exhibit the luminescence spectra like EuCl3 one with frequency shift, which 
depend on the initial rare-earth dopant concentration. The simulations of the 
luminescence spectra were carried out by the modified crystal field theory (MCFT-
method) [1]. Theoretical calculations and comparisons with the reference EuCl3 

substance are showed that the most of the [EuCl9]6--complexes in films are 
involved in chemical bonds with carbon-nitride matrix CNx. The additional 
splitting of the electron levels, as well as changes in the intensities of the spectral 
lines could be connected to the low-symmetry distortion of the [EuCl9]6- 
coordination complex and indicates a loss of translational and local symmetry of 
the EuCl3 nanoparticles. It was found that some of [EuCl9]6- complexes have 
defects such as vacancies, but the overall proportion of the complexes with 
vacancies is minimal and can be well identified only in films with a high europium 
concentration.
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