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ABSTRACT

A large amount of papers ahout the cubic-to-tetragonal phase Iransition and the ferroeleclric domain structures
of the BaTiO, were already reporled, but there exist still some needs to ohserve the domain behaviors directly,
In this study, the domain structures of the thinned plates prepared from a single crystal grown by the TSSG
technique were observed using a polarizing microscope, TEM, and X-ray topography. The spatial relation be-
tween the orientation stales of domains was investigated, and the effects of external stresses and electric fields
on the behaviors of ferroelectnc and ferroelastic domains were studied. All the 90° walls cut off 1 the crystal
are the wedge shaped lamellar domains, and all the straight boundaries in the observed domain patterns can
he interpreted as ihe head-lo-tail 90° walls The irregular overlapped boundaries commonly observed by using
a polarizing microscope and X-ray topography are complex combinations ol well-known 90° walls, and are
the results of blocking the growth of domains from one another. In a thin (100) crystal plate, the %0° a-a
domain walls were predominant and were slabilized after surface polishing. In the paraelectric phase region,
the domain walls vanished but the residual surface strain patterns could be seen at the same positions of
the stabilized 90° a-a walls in the tetraponal phase region. These stabilized walls resulted from the surface
stramn had a memory elfect in domain formation during the repeated phase {ransitions and could not he affected
by an external electrnic field.

Key words: Barfum titunare single crystal, Fertoelectric domains, Banded struciare, Wedge shaped lamellar domatns,
Memory effect
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Fig. I. Hot stage for polarizing microscope.
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Transmission electron micrographs of the
wedge shaped lamellar domains hoicked up
with another domain. Inlets are the electron
diffraction patterns and the beam direction is
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Fig. 4. Three dimensional configuration of the wedge
shaped lamellar domaing in a banded domain
structure,

"7 % ohel XAl EEacksie) eAm 3] B
9. o] e MLE Fehe] BIRe op: 7| e
3 eyl W00 Ree S zgAoln, 7 pee
AL A27} Raekd sl2ne sfelt) AAR ol
e B2k olabo] 2A04le] Fol® uf M pelA| B,
a2 Qse] & $ade] 42 wEake AW Beld
o,

Fig. el vJepd (160) BaTiO, A3 fe] X-d B2E71
BT AT FA o] W 2

F e gk~ E{orientation contrast)E ¥-33 & ¢l “O”



graii

e

[

e g e

!{W W

al b)

gzt

e

s e

T

-t 1 mm
- a—

c)

Fig. 5. X-ray topographs of the {001) crystal plate, Mo Koy {211} reflection. Contrast reverse between boundaries

is obvious.

[110]

= tetragonali
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