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It is widely known that doping with lanthanides is widely used for stabilizing ZrO2 (zirconia) 
in tetragonal and cubic phases and improving it’s ionic conductivity[1]. Doped zirconia has 
many applications like light emitting devices, laser cavities and gas sensors[2]. Different type 
and shape of zirconia samples can be prepared by using increasing number of preparation 
methods ranging from high quality crystalline solid state reactions to various amorphous sol-
gel methods. The diversity of the methods means that the morphology and phase structure of 
such zirconia is often unknown or characterized only by averaged characterisation method 
like x-ray scattering which does not reveal the microscopic structure of the material. 
The aim of current paper is provide a simple optical characterization method for mapping the 
spatial phase distribution of zirconia on microscopic scale by using micro-Raman scattering 
of zirconia and photoluminescence of stabilizing dopant ion.  
The bulk zirconia samples doped with different concentrations of samarium are prepared by 
directional solidification of melt technique (a skull melting technique) at temperatures 
reaching 3000oC. Characterization of the phase structure of the samples was performed on a 
Renishaw micro-Raman microscope in Raman scattering and in photoluminescence gathering 
mode. 
By lateral confocal scanning of the samples a microscopic segregation of tetragonal and 
monoclinig phases of zirconia is revealed both via Raman scattering of the zirconia and 
photoluminescence spectra of the samarium ions[3,4]. The phase stabilization is shown to be 
related to samarium ion concentration leading to the formation of tetragonal phase at higher 
dopant levels compared to the monoclinic. 
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