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Perovskite barium titanate BaTiO3 (BTO) possesses 

the high dielectric permittivity value, the large 

spontaneous polarization, good piezoelectric, and 

nonlinear optical properties at room temperature. It is 

ferroelectric at room temperature and it is paraelectric 

beyond the Curie temperature TC close to 403 K [1]. 

BaTiO3 ceramics doped with Ca (BCTO) exhibit 

improved piezoelectric properties in comparison with 

pure BaTiO3. Moreover, the stabilization of BCTO is 

considered to result from the slight modification of Ba 

site with small Ca addition [2]. Barium calcium titanate 

is a very useful compound in the creation of electro-

optical materials for holographic and photo-refractive 

applications [3] and show promising applications in 

advanced laser systems, optical interconnects and 

electronic or optical storage devices [4]. 

The aim of present work is to investigate the dielectric 

properties of barium calcium titanate ceramic, 

Ba0.83Ca0.17TiO3. Dielectric properties of Ba1-xCaxTiO3 (x 

= 0.17) ceramics were studied in wide frequency range of 

20 Hz - 53 GHz.  

Figure 1 a and b shows the real part of dielectric 

permittivity temperature dependence, ε'(T), obtained for 

BCT ceramics at ambient pressure conditions for 

different frequencies of electric field. The permittivity 

magnitude varies in 500–2500 range. The step-like 

anomaly (A label in Fig. 1a), occurs in ~200–250 K 

range, which presumably reflects the structural transition 

between the tetragonal and the orthorhombic phase. We 

also mention that at low temperatures, below ~220 K. 

The ε'(T) exhibits a diffused peak, which maximum 

at Tε'max, shifts in 334–337 K range with frequency. Fig. 

1c and d shows the permittivity frequency dependence, 

ε'(f), in FE and PE phase, respectively. The ε'(f) spectra 

monotonically vary both below and above Tε'max ≈ 337 K. 

Tε'max can be attributed to the Curie temperature, TC, of 

FE-PE phase transition. Hence, it occurred at temperature 

lowered by ~60 K, that is much different from those 

TC~400 K reported in literature for BCT [5]. The 

permittivity peak position dependence on frequency 

allowed determining the shift of the FE-PE phase 

transition for frequency decade (Fig. 1b):  

Moreover, we would like to point that dispersion in 

ε'(T) dependence was more pronounced below TC. Within 

non-centrosymmetric phases domain wall motion might 

be responsible for this dispersion. One can notice that the 

thermal generation of electric charge current contributed 

to the impedance measured at low frequencies in high 

temperature range, T>400 K (Fig. 1c). 

 

 
FIGURE 1. Real part of the dielectric permittivity 

dependences, ε′(T,f), obtained on cooling for 

(Ba0.83Ca0.17)TiO3 ceramics at ambient air: (a) ε′(T); 

(b) frequency shift of peak related to FE-PE phase 

transition; (c) ε'(f) in low temperature ferroelectric phase; 

(d) ε'(f), obtained in high temperature paraelectric phase. 

Chosen plots, with ΔT step from ~4–15 K, are shown for 

clarity of figures. 
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