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A huge dielectric response by self-assembled 90-degree stripe-shaped
polarization domain
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We investigated polarization domain structures in relaxor ferroelectrics Pb
[(Mgl/3Nb2/3)1-xTix]03 (PMN-x%PT) at the vicinity of morphotropic phase boundary region (MPB). We
found a self-assembly of polarization take place in PMN-27.8%PT.Oblique 90° stripe domains are
assembled parallel to [-110] as the temperature of the crystal decreases keeping with equilibrium
condition. Two domain boundaries of a 90° stripe domain are easy to shift to the opposite direction
each other when an electric field is applied to the polarization direction of the domain. As a
result, domain width of one of 90° stripe increases, while domain width of the other domain
decreases.
Unknown origin of the huge enhancement of dielectric constant around 28%PT reported previously was
discussed comparing the creation energy of the new domain boundary. We concluded the most probable
mechanism is the antiphase shift of the domain boundary under alternative electric field.



Pb[(Mg13Nb2/3)1x Tix]O3

PT 31%-37% (MPB)
PT 28%
PMN-x%PT PT 28% 90°
PMN-x%PT 90° PT
28%
90°
() Pb[(Mg13Nb2/3)1-xTix]O3 PMN-x%PT PT 28%
PT X
PT 26.6% 300nm
PT 28.3% 100 um A 7 — L D45 K A A o
PT 27.8% 90°
X 353K
Direct 428K 398K 353K Autocorrelation patterns at 353 K

— e
[010)
PMN-26.6%PT I
it
\ N\
PMN-27.8%PT > ~
NN X

(2)PT 27.8% (407K)
[-110] 90°

402K

¥

Intensity (arbitrary unit)

. SRR e AR

83K
13K
PT 27.8%

| I P M S I
60 80 100 120 140 160 180
Distamce (um)

407K 1K/5min
20min 401K



399K

Equilibrium
T=401K

Intensity (arbitrary unit)

0 20 40 60 80 100 120 140 160 180
Distance (um)

©)) 90°

Intensity (arbitrary unit)

5K/2min

T T T T T T T T T T

Equilibrium
T=399K | |

0 20 40 60 80 100 120 140 160 180
Distance (um)

28%

(4)

90°
90°



3 3 1 0

K. Ohwada, D. Shimizu, J. Mizuki, K. Fujiwara, T. Nagata, N. lkeda, H. Ohwa, N. Yasuda & K. 513.1

Namikawa

Coherent X-ray diffraction for domain observation Il 2017

Ferroelectrics 16-21
DOl

10.1080/00150193.2017.1350058

K. Ohwada, S. Tsukada, M. Matsuura, S. Tsutsui, A. Q. Baron, J. Mizuki & K. Namikawa. 532

Polarization rotation associated with phonon dynamics in monoclinic C phase near morphotropic 2018

phase boundary studies by diffuse and inelastic X-ray scattering from a Ti-composition-gradient

Pb[(Mg1/3Nb2/3)1-xTix]03

Ferroelectrics 100-110
DOl

K. Namikawa, M. Ishino, M. Matsushita, K. Ohwada, M. Kishimoto, J. Mizuki, N. Hasegawa, and M. 100

Nishikino

Mesoscopic hierarchic polarization structure in the relaxor ferroelectrics Pb[(Mgl/3Nb2/3)1- 2019

xTix]03

Physical Review B 184110-1-7

DOl
10.1103/PhysRevB.100.184.184110

8 3 3

Kenji OHWADA, Daisuke SHIMIZU, Jun®ichiro MIZUKI, Kazumichi NAMIKAWA

Domain/heterofase fluctuation in relaxor ferroelectrics studied by coherent x-ray diffraction

13th Russia/CIS/Baltic/Japan Symposium on Ferroelectrics, International Workshop on Relaxor Ferroelectrics 2016

2016




90°

26

2016

Kenji Ohwada, Jun®ichiro Mizuki, and Kazumichi Namikawa

Multiple length scales in relaxor ferroelectrics

The Fourteenth Inernational Meeting on Ferroelectricity

2017

K. Ohwada, J. Mizuki, and Namikawa

X-ray scattering study of 90-degree domain boundaries in tetragonal phase of 70%Pb(Mgl/3Nb2/3)03-30%PbTi03

MRS-J

2018

Domain Formation in Relaxor Ferroelectrics

2018

2018




PMN-30%PT 90

2019

2020

Kazumichi Namikawa and Masahiko Ishino

On the Self-assembly of Polarization in Relaxor ferroelectrics Pb[(Mg1l/3Nb2/3)1-xTix]03

3d-1COMAS

2021

(Ohwada Kenji)

(60343935) (82502)




(Ishino Masahiko)

(80360410)

(82502)




