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Multicomponent nature of the YBa2Cu3Ox (YBCO) high-temperature 

superconductor makes difficult fabrication of smooth thin films: every local deviation from 
stoichiometry can result in seeding of a non-superconducting oxide particle. High density 
of such particles on typical YBCO thin film surface, however, presumes overall non-
stoichiometry of the film. Such an effect can result from (i) non-uniform material transport 
from target to substrate, and (ii) re-evaporation or re-sputtering from the growing film 
surface. The first reason is more usual for laser ablation deposition technique, the second is 
typical for long sputtering deposition processes. 

Substitution of oxygen with argon in the deposition atmosphere improves surface 
quality of YBCO thin films deposited both by laser ablation and DC-sputtering at high 
pressure techniques. In the first case, the ablated species are scattered different ways in the 
oxygen atmosphere. Addition of argon decreases the inelastic scattering of barium; the 
proper part of Ar in the deposition atmosphere makes scattering and, hence, transport of all 
atoms uniform.  

The YBCO films deposited by DC-sputtering at high pressure technique are Ba-
deficient also, but the reason is re-sputtering of Ba from the growing film as a result of 
negative oxygen ions bombardment. Such bombardment can lead also to chemical 
interaction of the deposited material with the substrate, as in the case of deposition of 
YBCO thin film on the CeO2 buffer layer on sapphire. Substitution of oxygen with argon 
not only suppresses ion bombardment of the film, but also increases discharge stability due 
to presence of positive Ar+ ions.  

The limiting factor of argon substitution is sufficient oxygenation of the growing 
oxide film. When oxygen partial pressure is too small, the superconducting quality of the 
YBCO thin film decreases and such a decrease cannot be overcome by prolonged 
oxygenation after deposition. 
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