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7p-N201-1

Ba.Sri.-Mg,V:0s DG RIEER VFERFNE
Crystal structure and dielectric properties of Ba,Sr1..Mg2V20s
OBl RAX', BE BR', HR RA' BX #EH: WE EHZ®
Rk MY FH B
(1. AR, 2. WigK¥, 3. FEBBRKE., 4 KRHFEXE)
°Nanami Masukawa', Yosuke Hamasaki', Akihisa Aimi!, Tetsuhiro Katsumata?, Yoshiyuki Inaguma3,
Mitsuru Itoh?, Shinya Sawai'
(1. National Defense Academy, 2. Tokai Univ. , 3. Gakushuin Univ. , 4.Institute of Science Tokyo)
E-mail: em63001@nda.ac.jp
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7p-N201-2 HECOISAMITLAKELHMAS BETHE (2025 BHAS REFrY /R &AVFY)

AYA FRIBEROTRAA b YTa300 DFEERHME
Dielectric properties of A-site deficient perovskite YTa3O9
BREK !, BERBFEKX? JFCC OFHF FR! A thX' REFE |2 /NI &R HP #H°
BE & mEk XHES AR W & BiE S BFH O RE#!
National Defense Academy ', Institute of Science Tokyo?, JFCC 3, °Yosuke Hamasaki', Yuta Kono!,
Sou Yasuhara?, Ogawa Takahumi®, Makoto Tanaka?, Kazuki Shitara’, Takeharu Kato?, Satoshi
Kitaoka?, Hiroki Moriwake?3, Shinya Sawai!

E-mail: hamasaki@nda.ac.jp

LnTasOo (Ln 7% /A R) 1T A YA NREEa 724 MIHFEIL, A YA
FNO2BBARRULIZEE AV A T _RTRZEILD N RN FEAER > TS & £ o
TWéo;ﬂiTAM=La#EYbi?#w%LuOWT%&EhTW5Dm
LaTasO9 TlX., WEHE/\EHEN[EEE L TWRWIE T dh (Z2[BIBE PAlmmm) =L B0, A
ﬁ/#?%@d\éiﬁ Ce 7»5H Er £ ClE, MR /NHAEDEHRIZ LV EGFENEZENLT 5,
& <IZ. Ln=Y, Ho, Er TIXZEMHE P2iam \Z)& L, WMEEEEZGT 5, LirL, Ziub
DI EFDOFHFERHEIZ OV T, 2 E THE STV, & 2 T AR TIE YTasOo
DVERZ A, 26 OFEFHEOF 21T > 72,

ABHERL T, $EAEAIEICE VITo 72, TaCls & Y(CH;COO)s * 4H,0 % JFkHZ 7 —
VEREEIR A AERR LTz, IRGIRIKZ 400°CTHEA L, mIBKIAZ 157, AiBRIAR%Z . 1100°C
~1600°C TRERK L 72, 15 H AL 72 30N T R X #R AT E (Rigaku SmartLab)¥s & O SHG
FHHIDN & R S AEE RN 21T > 7o, SBEHFFMEIZ. LCR A —4% — (HP  4284A) Ta¥Mi L.
PREEFENEIL T T v MEOMEEERT A ¥ — TEHi L 72,

X AREIFHHIE L W 1300°CLL FCHERR L7=38EHE, YTaOs & YTas010 DIRFATH Y |

EHHORE 21520 Z LN TER) o7, —F, 1400C THER L 72alE Tl B
YTa309 DT /3% — 2 R T H Z EINTE T2, 5O ZE 5 YTaz09 5k C SHG
BEZAT > TR, SH B EDFHISHIFFTORFEE TH D Z & DBHEND bt
ALy ME LB CHEBEROIRERMFMEZIE LT, FIRFHE, 430~460CfIir T
FERNAC LR/ L, BRIRRIL, 290260°CHHIT TRIKIC TR L, IREEILICERE
NbD T ENERINT, T, AT THRE SN TWAHET M (P2iam)) b IE
Ft (PAmmm) ~OFMEEBIZRHET 5, [2] Y HIX, @FEEERE O RIZ OV T
bk alT 9,

[Z%3CHK]

[1] Q. Zhou et. al., chem. Mater., 20, 6666 (2008)
[2] E. Kawai et. al., Script Materialia, 210, 114408 (2022)
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7p-N201-3 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

Tunable Ferroelectricity in Layered Perovskite Oxides Ln2SrSc207 (Ln = La, Nd)
Kyoto Univ.!, NIMS?, KEK?, °Yang Zhang!, Tatsushi Kawasaki', Daiming Tang?, Shuki Torii’, Wei
Yi!, and Koji Fujita'*
E-mail: fujita.koji.Sw@kyoto-u.ac.jp

Ferroelectric materials with switchable spontaneous electric polarizations have attracted extensive
attention in the fields of material science and engineering. Recently, hybrid improper ferroelectricity (HIF),
whose electric polarization is induced via a trilinear coupling of nonpolar octahedral rotations in layered
perovskites, has garnered significant interests.!) In previous study, we experimentally identified the
presence of HIF in Ruddelesden—Popper (RP)-type layered perovskite oxide La,SrSc,O7, and theoretically
demonstrated the role of A-site cations (Sr/La) disorder in stabilizing its ferroelectricity.!?) In present work,
we further demonstrate that the ferroelectric properties, i.e., ferroelectric phase transition temperature (7c)

in the LnySrSc,O7 (Ln = La, Nd) system, can be systematically modulated by tuning the disordered

distribution of A-site cations (Sr/Ln). La;SrSc,0;
(a) I I I
Polycrystalline LnSrSc,07 (Ln = La, Nd) samples were | | | |
S [ 1 1
synthesized using the polymerizable complex method. i r : :
Following high-temperature sintering, three different cooling gl : :
=3 1
conditions were utilized, rapid cooling (RC), normal cooling Q[ |
(2] I
(NC), and slow cooling (SC) to alter the A-site cations !
distribution. The structural evolution and ferroelectric 300 4{;0 500 6(!)0 730
Temperature (K)
properties were characterized by using synchrotron
Nd,SrSc,0,
X-ray/neutron powder diffraction (SXRD/NPD), optical ©)  Polar AZ,am Antipolar P4/mnm
. . . o o (*)
second harmonic generation (SHG), scanning transmission RC 4> sc A i
S L oS
electron microscopy (STEM), dielectric permittivity, and P—F = Qa0 o o #0
4 6
hysteresis loops. = 0@‘3 Sr/Nd l 0,0
. = Oo¥0 o$o
In La;SrScy07, all samples adopt the ferroelectric 421am o N
. . S
space group, while a significant shift in the 7¢ from 400 K in w_j_ﬁi)% .’_T_J’o%

SC sample to 700 K in RC sample (Fig. 1a) is observed,

o o ) o ) Figure 1. (a) Temperature dependence

indicating distinct ferroelectric properties induced by different of SHG intensity in La:SrSc:07. (b)

cooling conditions. In Nd>SrSc.O;, SC sample exhibits a  Cooling conditions induced structure
diffi in Nd2SrSc,0O

tetragonal antipolar P4,/mnm structure, which differs from the Herence i AGImBey

orthorhombic polar 421am structure in the RC sample (Fig. 1b). The impact of A-site cations disorder on

the ferroelectric instability of LnaSrSc,O7 (Ln = La, Nd) is mainly manifested in the competition between

deformation and rotation of the ScOs octahedra.

[11N. A. Benedek et al., Phys. Rev. Lett. 106, 107204 (2011).

[2] W. Yi, et al., J. Am. Chem. Soc. 146, 4570 (2024).
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7p-N201-4

FESRRAWEM /A T v FE (CHA) Bil, BIERDERL L
RFES L UHAEF RS
Optical and Dielectric Properties of Hybrid Organic—Inorganic Perovskite
(CHA)4Bil7 Single Crystals
RRAX 1OM2)ATE &% !, B i, FE ARR' BO #='
Kumamoto Univ. !, °Yuki Maeda!, Hiroki Matsuo', Yukana Terasawa!, Yuji Noguchi!

E-mail: matsuo_h@cs.kumamoto-u.ac.jp

1. #S AR 7Y v MIXa 724 (HOIP) 1%, #EHIEIZ L D N R¥ vy v 7D
Fa—= I BRARETHY, Lm0 UV TBEELE T 52 L0, KBGO
BEANATON T WS, L ESITIEHE, %< O HOIP THFEMENIRE S, @i E M HOIP 1281
Z DRI E DR AU IR T 2 WP EICE B NMEE - T D 2 —J5, BERO R EME HOIP 1380
AMEREFRTH D72, Box 13 EREEG B HEOTER & EREEA RO 5 IEE RIS E
PE HOIP OFRRICEGHA TS, RIFFETIE, AT TF AL L LTy 7a~nF iy =0 A
(CeHuN, CHA) Z &A1 28BN T 5 CHABIL EiEi OB RRICHKL L7272, Z Ofk it
1L NERE, B X OEEDEICOWTHET 5,

2. FEBR . CHABIL Hihsa 2R ERE TEC I VIR L., R REZ7E =K U/ (ACN) (Z
60 °C TIAfifth., HimT 5 Z & THESMZBER Lz, 55 BEf I LT X BETREIC X
2 i e RSN 21T o 72, FLARITHOE X B (XRF) HIE. B L OREEEZ W= 2RE - s
BIEIZE 0T Uiz, S DICHRESZ 0 LIRSk LT, JEHKGHEICE 2N Ry v 7
WEZEIT>To, M2 T, BRI HONTHMR (P) &S (B) e A7 U AWEEIT- T,

3. R EEL : Figure | [(CHFEROEFEAZ/RT, 2 mm—<4 mm f DREE

O B NS D ATz, B X BRI O fE B ABTERAS AgBX,

JERARa T A A MEEEEARATFHEELTAEL, B 14 O 0H

B Bi MEH L, B0 ENEZEILL o TND D LA RENT, E7- 1 .
BEETD X A MBI ZEILNEIET 5 = & CRATTHEA R
TN D 2 ERNB BN o7z, ZERIBEHIPTCH YV L% Bt % £
Of S Ch o7, RFE - REHFNE L XRF JIEIC X /ST _omm __
DFETNE, B SR 20 O 3 S 2 M & i R —5a

TRUT, E7-. S AEYETRICIABE Y LCHV- ACN 28 AT Fig 1 Photograph of the
W3 DL RIE S, SRR A M, L, CHAdBilsinglecrystal

EEFFAREBA O Taue 71 v b & Fig 2 (IR T, Taue 77

2y EWBIRELIZANY RX Y v 7R F— (Ey) (T §m.

235eV THY | AHDEARIRATRE/R e —F v v THE T

ThdIENRINT, BOREH (afh) (CHIELZ S50

DR T, BB PEA—T s | BT

#BRILT-, 2 22 24 28 28 3
VL EDOFER LV | CHABIl X ARG 2 WL AT RE 72 87T Photon Energy, hv/ eV

G HOIP FERTH S 2 LAVRE Tz, FFRTiishm  Fig 2. Tauc plot for direct allowed

FEVE L FEAFEIC OV bl B TR TH 5, P deates Kabelkohton:

function.

BE LR
1. L. Jonathan et al., Polymers 14, 1059 (2022).
2. G. Zhang et al., ACS Appl. Mater. Interfaces 16, 53873—53880 (2024).
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7p-N201-5 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

DIV RBIE YD BRELS LA FIIVRAD
F—REHEICKIBEH

Study on polarization switching dynamics in wurtzite-type nitrides
via first principle calculations
Y- MR, BEX-MDXnHEt? OKEEMH 2 B!
NIMS!, Inst. Sci. Tokyo 2, °Naoki Ohashi'2, Takao Shimnizu!
E-mail: OHASHI.Naoki@nims.go.jp

W, TV EIRIT A4 R » R B EEORANLOEENEE > TVD, T
FC. EERE LTEBENTWEWER ThH-720, EFICEVEELZHMT S 2 & T,
REEDFHE SN D Z LN S[1]. ZD%, #l AIN B=IR CHEEBEME A BT 2 Z & bR
N2l Thabb, EFICEHWIEREZHFRE L, T a5 I35 @O HEITE 2 2 725
ElT, UV HAEE RO SBKEENFHE IND BN, SHOFEFICHREDORRZE
=56, PUER LHEMEETE L OMO~— U BINT D72 EOMEBIERFRMLETHDL EEZD
N5, EOMERRGFOEBIZIE, PUER e EORMEL XL T 2R T2 L, 2 EhlEdT 57
OO LT DVENH D, TOTFEOOESE LT, ZHET, ERILBFHIMNZ T,
HR A COMB A FEM L, THEERICE > THESNAIKFERLE., T77bb, vy
PIREIED c/a OEAGZR 03, TREHEENM: & BHACEMR L T D AREMEIZ DWW T ORET A ) T &
72[3]e AR TIE, £ 5 LIoFi e S ORI 2 C, SEEAEMERBUCEIT 2 X 0 3E/ 72
MRZERDZ EE A, AIN 22— L LIRS R TOOMKEREEN DWW T, R EFHE
IR LTIcs a2 & & Lz,

EENEEBERICESKEAT U Uy V2 LEE - FREHE Y 7 b7 Th D
CASTEP[4]% W\ - M EH B A Efi L, AIN 2 F.0 & A FERIRO b Ofs il 0B, ~
U —7 = — RFHR[51Z2FIH U7 EE RO B3 ek 3121 2. T, LST/QST #£[6] & NEB J4[7]
Z W2 i R TR D PBE = R L X — OFH A &2 i L7z, W% &1 AIN OB 7E 7V
TONMEEZFE L, LST/QST £ TOEBIRREDOM N 2 HLIIRF 21To 72, S 6, OfFFH
NIERBRIEE & T RS FR -~ NEB L0 M L 2 ZEIRE L BBIRRE & ORMICTFET S 1
LEMHEOHRM, Ot SR EIREOMEERMEL, OREME L ELZERE L OM, o0
L 2 SODOHEL EREE D RNAFAET HEBIRAED LST/QST I TOMH., LW ) #EA MY R4 = &
T, KD ER) S KR5S TICE D £ TORBOFEMZ R Lz, ABETIZ, 2h b okt
OfEREHRET 5,

AT SR 28 Ze it B ¥ [JPMXP1122683430] 0 —Bg & L C & S -ifge. &b T,
JST @ PRESTO #H ¥ [JPMJPR20B3] . H A4 ik B 2% - AL 0F 2 4 B) 42 [23H04124 55 L Y
24K011701\2 & 0 FEfs SN =i e &2 G b D TH 5,

51 F SCHR

1] S. Fichtner et al., J. Appl. Phys. 125, 114103 (2019).

2] K. Hasegawa et al., Appl. Phys. Lett. 123, 192903 (2023).

3] K. Hasegawa, T. Shimizu and N. Ohashi, J. Ceram. Soc. Jpn. 130 [7], 452 (2022).

4] S.J.Clark et al., Z. Cryst Mater. 220, 567 (2005)
]
]
]

1 o

5] C.E. Dreyer, A. Janotti, C. G. Van de Walle and D. Vanderbilt, Phys. Rev. X 6, 021038 (2016).
6] N. Govind et al., J. Andzelm, Comput. Mater. Sci. 28, 250 (2003).
[7] G. Henkelman, and H. Jonsson, J. Chem. Phys. 113, 9978 (2000).

—
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7p-N201-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

BWFEBRT OO vIILERWAFEEAMHO BB SR
Analysis of Electric Field Response of Ferroelectric Materials via Machine Learning Potentials
WK, WX&EW? ©(D)CHENPoyen', (P)igO HEEE 12
UTokyo !, IIS, UTokyo %, °Po-Yen Chen', Teruyasu Mizoguchi'»?

E-mail: poyen@iis.u-tokyo.ac.jp
With the advancement of machine learning techniques, machine learning potentials (MLPs) have emerged
as powerful tools for accelerating molecular dynamics (MD) simulations while maintaining accuracy
comparable to density functional theory (DFT). These potentials enable efficient simulations of large-scale
systems that would otherwise be computationally prohibitive using conventional first-principles methods.
However, most existing MLPs are primarily trained on structural and energetic information, without
explicitly incorporating electronic interactions. As a result, their applicability to the study of electric or
dielectric properties—particularly in ferroelectric materials—is significantly limited. To address this
limitation, a recent approach leveraging Born effective charge (BEC) prediction, exemplified by the
Equivar model" I, has shown promise in overcoming this limitation. BECs capture the polarization
induced by atomic displacements and thus provide a direct link between atomic motion and dielectric
response under an applied electric field. Incorporating BECs into the force field formulation allows MD
simulations to explicitly capture electric field effects and opens up new avenues for investigating dielectric

and ferroelectric phenomena in complex material systems.

In this presentation, we demonstrate the electric field response of representative ferroelectric materials,
specifically BaTiOs and HfO:, by employing MLPs. To accurately capture atomic displacements, we
developed material-specific MLPs by fine-tuning the pretrained mace-mp-0 model® 4 using datasets
generated from ab initio MD (AIMD) with on-the-fly learning via VASPP!, We then incorporated the
external electric force acting on each atom—calculated as the product of the BEC predicted by the Equivar
model"?] and the applied electric field—into NpT ensemble molecular dynamics simulations. This
approach enables the direct investigation of electric properties in ferroelectric materials, including
polarization hysteresis and the stress-dependent dielectric constant. We believe that this
electric-field-coupled MD framework not only reproduces key ferroelectric phenomena but also offers a
powerful tool for probing complex dielectric responses, ultimately offering a powerful computational
strategy for accelerating the discovery and optimization of next-generation ferroelectric and dielectric
materials.

[1]1 A. Kutana et al., Sci. Rep., 14, 16719 (2025).
[2] A. Kutana et al., STAM: Methods (2025) https://doi.org/10.1080/27660400.2025.2497254.

]
]
[3] L. Batatia et al., arXiv preprint arXiv:2401.00096 (2023).
[4] P. Chen et al., submitted.
]

[51J. Hafner, J. Comput. Chem., 29, 2044-2078 (2008).
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7p-N201-7 HL6EIE MBS AT LAHES WETHE (2025 WA RAFr> /(R &FVFMY)

X BRI HEIEIZ & B SnTiOs DB B DR
Thermal Stability of SnTiO3 Probed by X-ray Absorption Spectroscopy
JERBESEET Y, BRK GRC?, KEK-PF?
(M2)BFH EKRER!, & R, BRI 7, Bk EH?2 FP HES
ISch. of Adv. Sci&Eng., Hiroshima Univ., *"GRC., Ehime Univ., ’KEK-PF.
°Shintaro Noda!, Nobuo Nakajima'!, Takumi Hasegawa!, Naoki Ishimatsu?, Yasuhiro Niwa?

E-mail: nd-shintaro@hiroshima-u.ac.jp

A YA BT S ZELE L7z SnTiOs (X, T4 Vlgh (PbTiOs) & RI%LL EoshikErt 42

S L Hm PRI TWHAN, L L, SP?IIE L S N3 W28, SnTiOs DA KIZIEL Sn
DERCIRRE D AEH 22 23 A H2 > T D,

ARWFZETIE, A VAT A NS Z AT SnTiOs DA Z . BERKIRE B L O 2 %51
ICE L S TITWV, XN HIEIZ K0 Sn OBVE EVEZ 514 L 7=,

1ICBERGIREE B L O] &2 2k S 7=
. B 4
RO Sn K WU AT M VAR, AA
VB — 7 O FILX—ALE T Sn D%kt ‘?3
J5 9%, SnO B L Sn0O, & DE#RIC & £
S00°C# # % 5 & FCIE S RIEOMERF B [0 300°C + 150 h
BEEETHS 2 ERbrok, T, Bl § L. 4 e
ORI LIS NG 300°CIC BT H B Z _
FERIOEVILELIZ £ 0 S (L S Snt~ Ref. SnO
EEAT D EBH LN T, 0 | l
‘ " . 29150 29200 29250
212 Sn¥DIFEDERR STz DD Incident Photon Energy (eV)
BF & =00 EL D X #RIEHT (XRD) /¥ 1.Sn K WA~ kL
B — %Y, 300°CTC 150 BERIBERL L 723k T T
BHE. HaE A RgM: (300°C - 24 Kffi]) T J ® 7 # e TiO, Anatase
L7z SnTiOs & Al DOFEfEEE L A3 5 D :.E | I v T SnO, Tetragonal
£
(3L, 700°C - 24 BERIOBERR CILFEME S | || | snTio, Trigonal
T, Sn0, 3 LT F X —ER Tio, ~ = .
z W Ty e o t24h
SEELTWB Z EbhoT, é . . T
2 Y 300°C * 150 h
FREL 7R FREBEMES I F S5 SnTiOs (X, By ™
‘ e ol 300°C + 24 h
IRZ I TIO @S T 2 — B RS CIRFE S e
10 20 30 40 50 60 70 80 90
IWTWDZ ENRHLICTRY | RO 2 theta (deg.)
JSHE LTHHISER 2 ME LN R 5, B 2. X #REHT(XRD) /R & —

[1] S. F. Matar ef al., Chem. Phys. 355. 43-49 (2009).
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Evaluation of electrostrictive coefficient Q12 and Q14 of KTa;..Nb.Os crystals.
REMERRIERRET, CM)EHE K&, 434 &2
Kyoto Univ. of Adv. Sci. E, ©Daiki Takahashi, Tadayuki Imai
E-mail: 2024mm13@Xkuas.ac.jp

[1% L ®1Z] KTa.Nb,Os (KTN) #lifalZERREXNH AR THONIZMWETH Y | M OmE 2L %
LIENTELRE, BREFIRIEN 2B EZ b6 Z Lnliffsh TinDd, KIN OEELR
WCRDERT, ZNEAPABEELEZ DHEREITRY . S HITEHPERNRIC L2 BT %iE L T
HBEEESED, PxIT, BEDRICEDEHTERNFET NA AORRICEIT 5 HEREHRT
boHI, BARNRERREEWONCTOIUNEND D, £, KIN AT 298I K 28
TFEREBMSE, ZITBEBEDROBOBZETHS Z LML THDI, filEl, FxiL)F A
DRI E AL THW W KTIN AZDW T, SNBSS INIC K DR DB L - THI & Z sh b iFERDOE L
5 EBRE On 8 H L7zB, ARF % X KIN OEBEERE On & Qu Z2HE L0 THRET 5,

[EER]KTIN > 7O Efl & FEHICHKEINZ7 8y ZIZXVRER#EZITW>D, 20T
2y ZICREEZNNT T, EHICINHDT 1y 72 LCR A —F —4% 4 L CHEREZNET 5.
NETT B B BT i~ DS REIRFE (T) 5> H+1°C £ 5420°C | F COFEROME 2 HE L ki L
72o KTN F» 7 %(100),(110) O FZHE L., A XTI & % 4.0 mmx3.2 mmx1.2 mm TH 5,
(100) ®F » 7Tl 1.2 mmx4.0 mm AT EZ 2T, (110) TIX 4.0 mmx3.2 mm O (110)H (& fif H %
M7z,

[ ] Fig.1 (Z(100)fi (2 Ao 8L 2 23T 7o BROFE B R OIR LR FEME DO Z A 2 7R3, it 355 B3R o
¥eyCThv, BT T. L D¥ETH D, Fig. 2 1L Fig.l 22HEH L Qn OIREEICONTE LD
bDTHD, Qull OV TITEHREERT D,

3.0
o 0.08

O I-Tc =IK " O])
2.5 A SK 0.07 @i ok
O 10K O
& ISK 0.06 x O
2.0 = O —_ 00000
i % 4 I O
on v 20K O 005 o7
= 5 2 N @)
= L o 2 004} 500C
(\‘ <7 { 5§
~ b4 = d
0.03
1.0 ¥ Q’
& O 0.02
0.50 o]
@, 0.01
L 0.00
0'0%’ 5 10 15 20 0 5 10 15 20

7-Tc (K)

Stress (105 Pa)
Fig. 2 Temperature dependence of Q12

Fig. 1 Stress dependence of Ay.
[FE] ABFEIL ISPS FHFF#: 21K04714 OB A %= F 72 b DT,
(2% 3CHK]

[1]. H. Uwe et al., J. Phys. Soc. Jpn, 38, 186 (1975)
[2] EiE i, 55 85 MG B P K Z 2R 2=, 18p-C301-11 (2024).
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Temperature dependence of piezoelectric properties of lead
relaxor-based textured piezoelectric ceramics

Hiroshi Maiwa', Yohachi (John) Yamashita'~
!'Shonan Institute of Technology, Japan, email address; maiwa@mate.shonan-it.ac.jp
2 North Carolina State University, USA

Piezoelectric single crystals (SC) have excellent piezoelectric properties, however,
piezoelectric ceramics are advantageous in terms of mechanical properties and workability.
It is important for piezoelectric materials to achieve high piezoelectric properties over a wide
temperature range, and it is also important for applications that the piezoelectric properties change
little and are not lost over the operating temperature range. In this study, we prepared the samples
by cutting oriented piezoelectric ceramics in different cutting directions, and evaluated their
properties and reported the results.

Samples cut out of oriented ceramics TX101 manufactured by QorTek Co. USA in the
horizontal and vertical directions to the oriented plane were evaluated. The horizontal plane is
strongly oriented to the (100) plane. In addition, by scanning electron microscopy, it was
observed that crystal grains of 5-30 um were arranged in the horizontal direction in the cross
section. Fig. 1 shows the dielectric properties of the horizontal sample. Horizontal samples
tend to have smaller dielectric constants. The piezoelectric ds3 constant has so far been
obtained to be 803 pC/N and 565 pC/N for horizontal and vertical samples, respectively.
The temperature dependence of the piezoelectric properties was determined by measuring
impedance, capacitance, and dielectric loss under automated temperature control. The
measurement results are shown in Figure 2. The present textured ceramics showed piezoelectric
properties up to 192 °C.

20000 0.20 350
18000 ——epaTRa(iz) 0.18 =t=-d31 (pC/N)
—— tand(1kHz) 300
16000 016 \
£14000 1014 250 e N\ N
212000 / 0125 2.0 /J/
3 [ 2 3
210000 I 010 § e
'S 8000 / 0.08 & g 1%0
iy .l
& 6000 / 0.06 100
A /T
4000 0.04
=l V4 50
2000 — 0.02
"]
0 0.00 0
25 50 75 100 125 150 175 200 225 25 50 75 100 125 150 175 200 225
Temperature (°C) Temperature (°C)
Fig. 1 Temperature dependence of the free Fig. 2 Temperature dependence of the
dielectric constant and loss tangent of the piezoelectric d3; of the textured ceramics.

textured ceramics.
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(0. 4-x) (Bio.5Ko.5) T10s—0. 6BiFe0s—xK (Tao. 97M0y. 03) 05 (x=0. 025, 0. 05)
DIRFERE, T - BEFHEEOBEKTTF
Effects of Heat Treatment on the Ferroelectric Properties, Average and Electronic Structures of
(0.4-x)(Bio.sKo.5) TiO3-0.6BiF e O3-xK(Ta0.97M00.03) O3 (x=0.025,0.05)
REAAESET!, #FK R, RA)l #wE !, 5 T& ", &+ mi!
Tokyo Univ. of Sci.!, Yasushi Idemoto', Hiroki Hasegawa!, Chiaki Ishibashi!, Naoto Kitamura!,

E-mail: 7225543@ed.tus.ac.jp

1L BHH SEH, m0Xa ) —iRE L BRIFREEREEZ AT 5 (BiosKes) Ti0s-BiFe0; 2371 H 41T
W5, L, RBEE LT, #ESEETHLITOBELRMEDNMET T2 2 BB T b b, S5
FETIEZ AL E T, (Bio.sKo.5) Ti0s~BiFe0; 12 Tax05 & Mo0s % i 4 O bt CREIVA X W 7= 50k 4 SPS % Al
THERLL 7238BHC W T SR ERERN E L2 2B LTV 5 U, KIFRE T, S56742%
FerEdGE A B L L Tas0s & MoOs DAL Z I & W7, £72, U N —7 =— LR 700, 750°C
(2B 2 WE - SREREREOFAM ATV, Y - EARIERAT 21T o 7,

2. B (0. 4-x) (Bio sKo.5) Ti05-0. 6BiFe0s—xK (Tag, 9Moo.03) 05 (x=0. 025, 0. 05) & &k L7z (LR,
25KMT, 50KMT), BEMIT Cu0 2%, R—/1 3 L% 6h(x=0. 05 DAL 9 ITF-7-, LT, SPS
BIZEOBERE L, U ANY —7 =—)L% 2 S (750°C, Oy, 18h & %M 700°C, 0z, 18h) TITo 72,
FyR XREHHEIC & W HOREZATV, ICP BT L 0 @B E R iz, Fiz, K
BEENEIC &0 AR 2R 6D SEM I R0 BEREIRRB 28182 L7, sEREREc DWW Tk PEE
ATV AN—"T WEFEER - FEBKOREKSE, F=2 ) —RE - HEBERELRE L, £
o g X BREHTRIE (BL19B2, SPring-8) <> HH-f-[I#7{HIE (iMATERTA, J-PARC) D7 — % L v 3
PIREERAT (Rietan—FP, Z-Rietveld) Z4T\ > Maximum Entropy ¥ (MEM) |2 & 0 & 741 2 M L 7=,
LRERLEELR MARXBETNZ— kb,
2 TCORBHIZERBHCTIRETHZ L3 T
TH NGO, ICP I X 28Ry
HrCliIE A B AR AGE D DfE & 7257z,
SEM 12 K 28152 & B EERIE D D U 72058
EARBELNTZZ ENS ot BhEEl

ETIE, VHAY =T == MREDE T B

FoTHFa U —iBED FROFERORIN Fig. 1 250kt LLas i =R E s 3
MO, PLED X D 2B O BER A 50T 5729, Rietveld 50 MEM &2 HWW T,
¥y« BAEEOBLAN DRE Lo, ZOREE, Ta, Mo BMEHMLY AR —T =—L2 kb &
HBEALT B Z ERbroT,

BE R

1) i RRELE, & Loim s, RORBRRER PR RE (2024).
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B SraAl0s KA/ Ny T 7 EZALV:
BaTiO; 7 L JILBIRDIEH & #5:1& FilfE
Structure Control of BaTiO3 Flexible Thin Films Using
Ba-substituted Sr3Al2Os Water-Soluble Buffer Layers
BAX' CM)BEE X&', R Hkk' BO #=
Kumamoto Univ.!, °Keishi Takamiya'!, Hiroki Matsuo!, Yuji Noguchi!

E-mail: matsuo_h@cs.kumamoto-u.ac.jp

1. #E | T4, ﬁ%7A4xm¢mm%7V%/7wm#*b%ﬂé¢f BT 2R
¢7V%VTWﬁ§%W%E%¥A/§@%%ﬂ%ﬁéﬂfwé 7v%/7w%*%%%ﬁ
OFERLTIE L LT, SiALOs DKL) TNy 7 7 LT2R Faag*ﬁi Wik R N E R A
B&%Vk»%ﬁéﬁt& Ny 77 EEKTEMREL TR v~—v— | %5?5?&%%
HanTWhaR —jim@@A/77Ekm@¢E®%%V/%/7# %3%@7v%/7w
%E@%L%ﬁﬁw \CE 2 DB OV TIIHA L NS - TV, AKHFSE mm£@7v
&7V BaTiOs BT v R X 2455 Z L &2 B s L. fEkHlEC i@%%mﬁ% S A HE
(Bay, St1-3ALO0s (BSAO)VKIAEME N 7 7 @ 2B AL, A/77E@%¥Eﬁ#BT$E@F%4/
&S5 WAL AT 3BT DUV TR L 72,

2. B . SITiO; (STO) (100) HfE db 2K iz, S 2 L —% —HEFE (PLD) LIk - T
ALO3/StRuO;3(SRO)/BT/BSAO/STO = &' % % 3 ¥ /L@ & i L7=, SRO IZEME, ALOs IXf%
#EThod, BT OFEEIZ200nm & L, BSAO OFEALIE x = 0.5 E LT, BERZICIRAKSEDZ &
TBSAO ZRfELCARY P AFrvmxt (PDMS) v— MIERE L, & 52 Pt EMAE Ay
% LT PYBT/SRO/ALO:/PDMS i v /R X Z2f57-. Zh Bmuiwr _ou\f BRI 5
A BEEE (AFM) #8122, X &EPr (XRD) IE. SR E s k 23217 - 7=,

3. R EEBL . ALO3/SRO/BT/BSAO/STO O
XRD /%% — > [Fig. 1(a)] 1B\ THEZ
BSAO & BT @ 00/ 5723 fEsd < 41, (001)AL
ML EXY Xy VEENE LTS D
L NVRENTZ, 55 @ BT/SRO/ALO3/PDMS

(@)Al,0,/SRO/BT/BSAO/STO

BT 001
STO 100
BT 002
 BSAO 002
STO 200
STO 300

(b)BTISRO/AI203/PDMS

001
DMS £

Iog (Intensity (arb. unit))

? XRD /% —> [Fig. 1(b)] Tl¥. BSAO O 8 4 § §

E— 21354 L. BT & SRO o 00/ Ji i 758 ! \m" .,/ e ./

(,EJJ é 2/1/71*:0 gjj‘\ H:i;‘z & L«C BT 7.7& STO(IOO) lhlllHl IIWMHHIMIIM
FEMICIEREER I L 7= BT/STO 1. 001 S5 in 1 70 80 9%
Z. B9972 BT @ 110 R ABHI SN, F 20/degree (Cu Kan

7= AFM #1212 > CT.BSAO B CTlIA T v/ Fig. 1. XRD patterns of the thin films of

7T AEENTERL S 1L, BT BIZR W T H R (a) ALO3/SRO/BT/BSAO/STO and (b)
rpgem (EMTEEME Ro=127nm) B"EHH BT/SRO/ALLO3/PDMS.

“Cb\é LERMER LT, £7-. CRIAMEEE
LV ERE L BT/SRO/A1203/PDMS 3779771 —T

zb Z> & 75:43”@ L7215 547 BT/SRO/ALO/PDMS 117 L 3%
TINTHY, F’Him“é ZENTER (Fig.2), 26 OFE R
I%. BSAO KEMEANN > 7 7l LTHREEL TRV, (001)Ed
Maf-o7-EFEo 22 v /L BT A BRSERS
PDMS #lff - Sz 5 TX TWAHZ L AR LTV 5D,

J4%Cld PUBT/SRO/ALO:/PDMS 7 L &% o 7 /LR & v /X
U H DTRFFHEIZ OV T HEZITH) TETH D,

BETHR Fig. 2. Photograph of flexible

[1]X. Jia. et al., Adv. Funct. Mater., 32, 2205933 (2022). BT/SRO/ALO,/PDMS thin film.
[2] Q. Wang et al., Crystals, 10, 733 (2020).
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Low temperature sintering of titanium-based perovskite oxides using reducing metal vapor
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(5] 7 ¥R m 7 2l MUR{YITEECHETRFAS . K 1400 °C O @R BER T35
I Iy ALY FERRBEBSETIEREEBHE SN T B0, SEEEILE 72 RIEFEGE
22T, BaTiOs DJEMKZ & J& Na 785 THERL T 2 & 172800 °C T nB-EK L 720 | M
KL 95%\ZBEfE T 2 Bige & s L 7Bl [FEEHT BaTiOs SR -8RI ReG O BEXWMETH 5 PTC
Y= IR FENBRISNIZZ Lt AEEENMED TH DL EER BN D, A TIX
Z OBEREBI IR TS BARKIC L B a T A A MUREE~OBEE KM OEA L FHEE O
WV EILE LT, BEREXFBRIC CaTiOs & SrTiOs Z 3B/ L, 800 °C ff3TC 0.5 atm F2EE D m\ WS
JEZH Na & K, Zn ZAZKPEGEICH W - ERfER A @I 2,

[EZBRG] CaTiOs. SrTiOs, BaTiOs FyRIZZ1L£ 41 CaCOs, SrCO;3, BaCOs & TiO, DEEE /LR
AR A RKEH 1100 °C T 10 h BER L TERC L. B 6 mm OFERMRIZ —8INERT L7, §Ekl%
BN O~ AL, Na, K, Zn f ZHHSSMUDOBENL 72 ICELE LT, Ar R F CTAT &~
L ZGHILARER NI E AR, 600-1000 °C T 10 h f/FF L7z, mHIE ORLRD BB L 72 BERS AR O FH
KA T VX AT AETHE - EERE CRAE L, fifaiRE X BIEPHECRIE L, #kto
kWi A B AR BB CBIEE L. RmIE Lz il O BEUIRITIE 2 WE Lz,

[RER L EER] NaZZKH, 600-1000 °C THHE O Z 10 h FREF L TR BERE IR 0 A 175 B
% Fig. 1 {Z7”87, BaTiOs (X 750 °C, 10 h OBERL CRADNSERE 720 | FHRIEE 91%ICRE L=
—J7. CaTiOs & SITiOs [Fm# EALIC MR 2 2 L, Th T 7
#1900 °C, 1000 °C DBERL THIKIE LD 90% % Llal o7z, mi# 95 B» i_
FE R BERSRIIE AR Do L BAOYEKTHY  Na T A4

NG DEFE O —EAKE L, TIVBSEHOMISETT S &
FrHIVD, it E A O W B R BRI T R Bl B\ L) 2 1)
728, FRIETENED Na &5 DOVEH TR % BESE K M H BEfS 2 65 Sroen compact |
(R LT= b 2 B, =V v H AR ETNa &0 BBtk L g dn
ENTAEVEJE K 251112 T BaTiOs % 800 °C T 10 h BERk " Sintering temperature / °C.
B & HARIRE 89%IC T~ T — T, EIEMEANE L < KL Zn 7% Fig 1. Relative densities and photo

graphs of semiconducting ceramics

[P CHRABOEARPEASIR - baso7- 2 Lhh, @K obtained by heating  CaTiOs,
SrTiOs, and BaTiOs pellets in Na

ROIETCYED IR R MAERR & eI F G LIz EHERI SN D, vapor at 6001000 °C for 10 h.

HEE AFZEO—ERIZEM S (24K23095) DBIRLIC &Y FEhi S,
SEXHEL  [1]0. Saburi, J. Phys. Soc. Jpn., 14, 1159 (1959)., [2]S. Hirose et al., J. Appl. Phys., 104, 053712 (2008)., [3]HIEF-57 &,
5 72 B WA R TR 2 TR EE 16p-K307-2, [AISTHHN B3, ©F 3 v 7 ADOBERS, WHEEE (1995).
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