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Chemical vapor deposition of highly ordered nanostructures under an intense
laser field
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Chemical vapor deposition of highly ordered nanostructures under an_intense
laser field improves freedom in design and material selection with following advantages: utilizing
self-organized nanostructures as ceramic coatings, reducing processing temperature of
single-crystalline materials by half in comparison to melt-solidification process, and designing
coatings including non-thermodynamically stable phases and compositions. In this research project,
alumina- and ferrite-based nanocomposite coatings have been synthesized and characterized in terms
of mechanical, optical, and magnetic properties.

Hafnia coatings exhibited a self-orientation growth, and CVD route to transparent thick films of
Eu-doped hafnia and lutetia for phosphors has been developed. Ceramic coatings with highliy ordered
nanostructures have been synthesized in alumina-hafnia, -lutetia, and -yttira systems. Epitaxially
grown strontium hexaferrite and yttrium iron garnet showed excellent magnetic properties.
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Crystal growth from the vapor phase

Photoluminesence spectra VRBE scheme with Dieke diagram of Eu in HfO2
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