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Figure 1. X-ray photoelectron spectra of Ce3d and Y3d for 1573K-CPT (a), 1273K-SSR (b), 1373K-SSR (c), 1473K-SSR (d),1573K-SSR 
(e),1673K-SSR (f), and 1773K-SSR (g). 

For the oxidation state of Ce3+ and Ce4+, the shape of Ce3+ in Ce 3d spectra is different with Ce4+, in which charac-
teristic peaks of Ce3+ appear in 880, 885, 899,904 eV, approximately [1]. In this study, no obvious appearance of Ce3+ 
peaks at 885, 880 eV in all XP spectrum were detected. Therefore, the oxidation states of Ce in all samples are probably 
tetravalent. These results are in good agreement with the XANES result reported by Matsui et al. [2]. In the case of Y 3d 
spectra, no obvious tendencies were observed with increasing doping temperature. Regarding the oxidation state of Y, 
Lee et al. [3] reported that the oxidation states of Y were trivalent by XANES after Y doping. 
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Figure 2. STEM/EDS mapping images of 1573K-Pure-CeO

2
 (a), 1573K-CPT (b), 1273K-SSR (c), 1373K-SSR (d), 1473K-SSR (e), 1573K-

SSR (f), 1673K-SSR (g), and 1773K-SSR (h). Scale bars are 400 nm. 
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