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We discuss some general features of the elastic vibration spectrum in layered 

nanocomposites based on the newly developed approach. The focus is on the compounds 

without any layering symmetry and on the dependence of their properties on various 

parameters. Some regular general features of the spectrum are revealed by a numerical and 

analytical study. In particular, existence of invariant characteristics which allow 

classification of the whole band structure in a way similar to the Sturm-Liouville theory. 

The spectral lines become multidimensional surfaces in the space which includes a 

variation of material parameters. It is demonstrated that confinement, layering and 

material selection produce qualitatively new properties which can be useful in 

applications. 
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Sintering of ZnO+Me2O3 (Me = Al, Ga, In) powder via chemical vapor transport based 

on HCl has been developed. The electrical properties of ZnO thin films obtained by DC 

magnetron sputtering of ZnO ceramic targets have been studied. Transparency, 

morphology, crystallinity and crystallite size of thin films have also been investigated. 

ZnO:Ga thin films with a resistivity of 2.510
–4

 cm have been successfully obtained. 

The films doped with Al have lower conductivity due to weak sputtering of insoluble 

Al2O3 dielectric inclusions in ceramics. In the case of sintering of ZnO together with 

In2O3, a significant loss of the doping material is observed. 

 

 

 


