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Barium titanate single crystals doped with KF (Ba; .KTiO3 ,F, with x<0.1) have been

successfully grown; the ferroelectric Curie temperature 7c decreases with increasing x. Moreover,

the crystal with x=0.1 has a large dielectric constant of £€'=1200 and has a large piezoelectric

constant of d33 =300 pC N ! at room temperature. On the other hand, in barium dititanate (BaTi,Os)

single crystals, a spontaneous polarization of 7 uC cm —2 has been observed at room temperature.

The &' measured at 1 MHz reaches very large value of approximately 30000 at the ferroelectric

Curie temperature of Tc =750 K, while the dielectric loss tand remains small at values below

0.1 at around Tc. These dielectric, thermal and structural properties of the single crystals are

described in detail.
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Fig.1 Temperature dependence of the dielectric constant

&' and the dielectric loss tand on a BaTiOs single
crystal grown by a self-flux method. The electric
field E is along the cubic [100] direction;
measurement frequencies at temperatures above
300K are Il 75 kHz, ¢: 300 kHz, @: 1000 kHz.
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Fig.2 Temperature dependence of the dielectric constant
on Ba; K, TiO3; (F, single crystals with x =
0.01 and x=0.1. The electric field E is along
the cubic [100] direction; the measurement
frequency is 300 Hz.
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Fig.3 Relation of the Curie temperature 7c and the

concentration of K ions in Ba;-K,TiO;-,F.
single crystals grown by a KF flux method (@).
Tc for single crystals grown by a TSSG method
are also shown by plots ([J) at x =0.
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Fig.4 Phase diagram of the BaO-TiO; system (Ritter

et al., 1986). The numbers of 1:1, 1:2, 6:17, 4:13,
1:4, 2:9 and 1:5 in the figure represent BaTiOs3,
BaTi205, BaﬁTi17040, Ba4Ti13030, BaTi409,

BasTi9O20 and BaTisOqi, respectively.
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Fig.5 Photograph of BaTi»Os single crystals: needle-
like shape and long along the b-axis. The
dimension is approximately 1 X1 X5mm?3.
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Fig.6  Crystal structure of BaTi»Os. There are 3 kinds
of oxygen octahedra (TilOs, Ti20s, Ti30s) and
2 kinds of Ba ion (Bal, Ba2). Three octahedra
connect each other with their apexes and edges.
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Fig.7 Temperature dependence of the dielectric constant
€ and the dielectric loss tand on a BaTi»Os single
crystal. The electric field E is along the b-axis;
measurement frequencies are M: 75 kHz, @:
300 kH, @: 1000 kHz. Inset shows the D-E
hysteresis loop at room temperature.
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Fig.9 Temperature dependence of the bond lengths of
Til-O1, Ti2-O5 and Ti3-0O4 in three kinds of
TiOg octahedra.
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of BaTi»Os; @: on heating, [J: on cooling.
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Fig.11 Specific heat C, of BaTi,Os single crystals, which
were grown by a FZ method.
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Fig.12 Specific heat C, of BaTi,Os single crystals,
measured using an AC calorimeter and a DSC.
The C, data for the AC calorimeter were corrected

with an equation of C,'=C,—0.019 X(7T'—300 K).
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Fig.13 Temperature dependence of the dielectric

constants on three Ba-Ti oxides ferroelectrics:
hexagonal BaTiOs, cubic BaTiO3 and BaTi,Os.
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