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No. 1C-a25  CaTiO3−BaTiO3

1b Phase diagram: Fig. 1C-a25-001; see also 55DeV

3a Lattice constant: Fig. 1C-a25-002.

  b Crystal structure: Table 1C-a25-001.

5a Dielectric properties: Figs. 1C-a25-003...1C-a25-005; see also 87Pan,
94Tiw

Dielectric relaxation: Fig. 1C-a25-006, Fig. 1C-a25-007.
Effect of external stress on dielectric constant: Fig. 1C-a25-008.

6b Thermal conductivity: Fig. 1C-a25-009.

7a Piezoelectricity: Table 1C-a25-002.
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Table 1C-a25-001. (Ba0.88Ca0.12)TiO3. Structural parameters by profile analysis of neutron scattering data
[91Tiw].

Parameter semiwet dry

a = b [Å] 3.9735(3) 3.9842(3)
c [Å] 4.0120(5) 4.0255(5)
Ba, Ca(0, 0, 0)
B [Å2] 0.32(6) 0.31(7)
N 0.88, 0.12(1) 0.88, 0.08(1)
Ti, Ca(0.5, 0.5, z)
z 0.520(4) 0.496(5)
B [Å2] 0.17(6) 0.30(7)
N 1.00(1), 0.00(1) 0.96(1), 0.04(1)
O(0.5, 0.5, z)
z −0.020(4) −0.031(3)
B [Å2] 0.34(6) 0.50(7)
N 1.00(1) 0.96(1)
O(0, 0.5, z)
z 0.476(3) 0.478(5)
B [Å2] 0.29(2) 0.28(2)
N 2.00(2) 1.92(2)
Atomic distribution Ba0.88Ca0.12Ti1.00Ca0.00O3 Ba0.88Ca0.08Ti0.96Ca0.04O2.88

Rp 2.65 2.56
Rwp 3.40 3.30
RB 1.17 1.38

The scattering lengths used for Ba, Ca, Ti and O were 5.25, 4.90, −3.438 and 5.805 fm, respectively.
Space group: P4mm.  B: Isotropic temperature factor.  N: Site occupancy.
Rp, Rwp, RB: Reliability factors conventionally used in neutron powder diffraction structure analysis;
see the original paper.
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Table 1C-a25-002. (Ba1−xCax)TiO3 (ceramics). Piezoelectric properties [57Ber].

x ρ
[⋅103 kgm−3]

ρX

[⋅103 kgm−3]
d31

[⋅10−12 CN−1]
d33

[⋅10−12 CN−1]
−d33/d31 Porosity

(1−(ρ/ρX))

0 5.85 6.017 −97.5 229 2.35 0.028
0.05 5.70 5.85 −66.6 167 2.51 0.026
0.07 5.68 5.80 −58.0 150 2.58 0.021
0.09 5.65 5.74 −52.1 139 2.67 0.016
0.12 5.55 5.66 −43.4 124.5 2.88 0.019
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Fig. 1C-a25-001.  (Ba1−xCax)TiO3. Θ vs. x [61Mit]. Shaded
areas represent temperature hysteresis regions.
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Fig. 1C-a25-002.  (Ba1−xCax)TiO3. a, c , a c23  vs. x

[61Mit].
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Fig. 1C-a25-003.  (Ba0.84Ca0.16)TiO3 (crystal). κ '  vs. T
[94Bal]. Parameter: f.
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Fig. 1C-a25-004.  (Ba1−xCax)TiO3 (ceramics). κ '  vs. T
[61Mit]. Parameter: x. f = 100 kHz.
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Fig. 1C-a25-005.  (Ba1−xCax)TiO3 (ceramics). κ '  vs. T
[61Mit]. Parameter: x. f = 100 Hz. T: tetragonal,
O: orthorhombic, R: rhombohedral.
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Fig. 1C-a25-006.  (Ba1−xCax)TiO3 (ceramics). κ ' , κ" vs. f
[92Kaw]. Parameter: x. T ≈ RT.
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Fig. 1C-a25-007.  (Ba1−xCax)TiO3 (ceramics). fr vs. T
[92Kaw]. Parameter: x. fr: dielectric relaxation frequency.
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Fig. 1C-a25-008.  (Ba0.92Ca0.08)TiO3 (ceramics). κ vs. T
[78Fri]. Parameter: T. T: external stress in 106 Pa.
f = 10 kHz.
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Fig. 1C-a25-009.  (Ba1−xCax)TiO3 (ceramics). λ vs. T
[63Glo]. Parameter: x. λ: thermal conductivity.
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