
Author’s Accepted Manuscript

Orientational control of CeO2 films on sapphire
substrates grown by magnetron sputtering

S. Yamamoto, M. Sugimoto, H. Koshikawa, T.
Hakoda, T. Yamaki

PII: S0022-0248(16)30896-X
DOI: http://dx.doi.org/10.1016/j.jcrysgro.2016.12.038
Reference: CRYS23897

To appear in: Journal of Crystal Growth

Cite this article as: S. Yamamoto, M. Sugimoto, H. Koshikawa, T. Hakoda and
T. Yamaki, Orientational control of CeO 2 films on sapphire substrates grown by
magnetron sputtering, Journal of Crystal Growth,
http://dx.doi.org/10.1016/j.jcrysgro.2016.12.038

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/jcrysgro

http://www.elsevier.com/locate/jcrysgro
http://dx.doi.org/10.1016/j.jcrysgro.2016.12.038
http://dx.doi.org/10.1016/j.jcrysgro.2016.12.038


Orientational control of CeO2 films on sapphire substrates grown by magnetron 

sputtering 

 

S. Yamamoto, M. Sugimoto, H. Koshikawa, T. Hakoda, T. Yamaki 

 

Department of Advanced Functional Materials Research, National Institutes for 

Quantum and Radiological Science and Technology, 1233, Watanuki, Takasaki, Gunma 

370-1292, Japan 

 

*Corresponding author. E-mail address: yamamoto.shunya@qst.go.jp 

 

Abstract 

The effect of deposition temperature and post-annealing on the crystallographic 

orientation of cerium dioxide (CeO2) films on sapphire (-Al2O3) substrates were 

investigated. CeO2 films, with thickness of 17 nm, were grown on c-plane and r-plane 

sapphire substrates by radiofrequency (rf) magnetron sputtering. Deposition 

temperatures between 150 and 500 C were used with a sintered CeO2 target in an 

Ar-O2 gas mixture. The post-annealing treatment was performed in air at various 

temperatures ranging from 400 to 1000 °C. The films were characterized by X-ray 

diffraction, atomic force microscopy, and Rutherford backscattering spectroscopy. X-ray 

diffraction studies revealed that the orientation of the CeO2 films changed from (001) to 

mixed (001)/(111) and then to (111), with increasing deposition temperatures on both 

the c-plane and r-plane sapphire substrates. Post-annealing at 1000 C improved the 

degree of crystallinity of the films, and formed rectangular grains. The results suggest 

that control of the deposition and post-annealing temperatures provides 

orientation-controlled CeO2 films on c- and r-plane sapphire substrates.  
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