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Fig.1. ⟨111⟩ zone axis diffraction patterns from Sr(1− 3x/2)CexTiO3 (x = 0.5) ceramics: (a) For 

powder sample at x = 0.5, and (b) The dark TEM images [Fig. 2(c) – (d), x = 0.5] reveals the 

presence of planar like defects similar to those reported as long range ferroelectric domains in 

Ba-based compositions by Stennett et al.14-15 
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Fig. 2. Scanning electron microscope images of the sintered unpolished samples surfaces of  

Sr(1− 3x/2)CexTiO3 ceramics: (a) x = 0.1, and (b) x = 0.2.  

Fig. 3 Scanning electron microscope images of the selected polish sintered samples surfaces of  

Sr(1−3x/2) CexTiO3 ceramics: (a) x = 0.3, (b) x = 0.4, (c) x = 0.5, and  (d) x = 0.6.  
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Fig.4. XPS spectra of Ce-3d peaks for SCT ceramics sintered in nitrogen at 1300 °C with 

different Ce doping levels of: (a) x = 0.1, (b) x = 0.3, (c) x = 0.5. 

Based on X-ray photoelectron spectroscopy (XPS) analysis, the Ce-3d binding energy regions 

indicated that all of the samples contained a cluster of Ce3+ ions (Ce3+ ≥ 95 % and Ce4+ ≤ 5 %) on 

the surface of sintered samples.1, 2 
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Fig.5. XPS experimental spectra of Ti–2p, Ce-3d, and  O–1s core line for Sr(1− 3x/2)CexTiO3  

ceramics with (a) x = 0.1, (b) x = 0.3, and (c) x = 0.5. 

Fig.6. XPS spectra of:  (a) Ti–2p, and (b) O–1s core line for Sr(1− 3x/2)CexTiO3  ceramics with (a) 

x = 0.1, and (b) x = 0.1.  
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Fig.7. Room temperature Raman spectra of the sintered polished samples surfaces of              

Sr(1− 3x/2)CexTiO3 ceramics at x = 0.5.  The peaks indicated as follows:  ~174 cm-1 and                

 ~ 540cm-1 reveals the presence of polar nanoregions (PNRs)  similar to those reported by 

Bianchi et al.1,  Toulouse et al.2,  DiAntonio et al.3,  Barker et al.4, Sirenko et al.5,  and Ranjan et 

al.6
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