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Abstract

Single crysals of BaTiO3; were grown by TSSG
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technique at various cooling rates. Morpolo-
gies, defects and domain structures of the grown
crystals were investigated. At the cooling rates
below 0.5C /hr, equant single crystals were

‘obtained and the [111] faces were dominantly

developed. If the cooling rate was much faster or
if the vertical temperature gradient in the so-
lution was very large, th2 solution became
unstable and the needle formed BasTi, 0.,
crystals were precipitated. Two sets of parallel
lamella domains are arranged perpendicular to
each other and the irregularly shaped boundaries
are fixed between them. These sets of domains
show remarkable orientation contrast in x-ray
topography. Heating the crystal above 127C, the
phase transition from tetragonal to cubic occurs.
The phase transition front (PTF) moves in the
direction of temperature gradient. Domains in the
tetragonal phase are successively rearranged and
regular strain patterns appear in the cubic phase.
The habit plane of PTF in BaTiO; is found to
deviate from a {110} lattice plane by app-
roximately 9° .
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Fig. 1. Vertical tube furnace for crystal growth by TSSG
technique
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Table, 1 Growth conditions of BaTiO; singles crystals

4 :oo[ltl:n/ghrr]avte grown crystals

a) n ncedle f{oram crystals

on a small single crystal

b) 1., 0.5 twinned plate-liki;
- ~ or

c) 1', 0.3 somo plate-!ike

d) 0.5" . 0.3
- bulk single crystals
‘e) 0.3

Other conditions are fixed as follow;dipping temp:1370%C,
rotation rate:30rpm, pulling rate:0, 25mm/hr, temperature
gradient of solution (Thottom-Ttop) :15C

*cooling rates in the initial stage of growth (1370~1360C)
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Fig. 2. a)BaTiO, single srystal grown at the condition d) of
table 1
b) view in the (001) direction and ¢) Schematic diagram
of the crystal in a)
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Fig. 3. BaTiO, single crystals cut and polished parallel to
{100} planes

Fig. 4. {111} twins in the grown crystals
a) polysynthetic {111} twins
b) wedge shaped {I11} twin lamella
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Fig. 5. a)Ba,Ti;;O, crystals (A) intergrown in BaTiO,
matrix at temperature difference of 30C between
top and bottom of solution

b) electron diffraction pattern of A in a)
¢) x-ray powder diffraction pattern of A in a)
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Fig. 6. Domain structures of {001} crystal plate
a) 90° a-a boundaries
b) 90° a-c boundaries

Fig. 8. 90° boundaries in {111} crystal plate, extinction
varies at every 30° rotation

Fig. 7. Domain structures of {001} crystal plate
a) transmission polarizing micrograph
b) x-ray topograph, Mo Ka, (211) reflection Fig. 8. Cubic-to-tetragonal phaes transition front (PTF) in
I:irregularly shaped boundaries BaTiO, single crystal
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