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Piezoelectricity of perovskite ferroelectric crystals is widely utilized in electromechanical devices such as
sensors and actuators. It is broadly believed that the smaller the ferroelectric domain size, the higher the
piezoelectricity, arising from the commonly assumed larger contributions from the domain walls. In this
presentation, the domain-size dependence of piezoelectric coefficients of prototypical ferroelectric crystals is
theoretically studied based on thermodynamic analysis and phase-field simulations. It is revealed that the inverse
domain-size effect, i.e., the larger the domain size, the higher the piezoelectricity, is entirely possible and can be
just as common. The nature of the domain-size dependence of piezoelectricity is shown to be determined by the
propensity of polarization rotation inside the domains instead of the domain wall contributions.
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[1] Guo, Z.; Zhang, Z.D.; Liu, X.Q.; Chen, X.M. Hybrid improper ferroelectricity in La,Sr(ScixFex).07
ceramics with double-layered Ruddlesden—Popper structures, Appl. Phys. Lett. 125, 042902 (2024).

[2] Wei, Y.L.; Guo, Z.; Zhang, Z.D.; Lin, J.; Huang Y.; Lu, X.; Liu, X.Q.; Chen, X.M. Competing octahedral
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10.1021/acs.chemmater.5¢00325.
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Lingfei Wang*
University of Science and Technology of China

In transition-metal-oxide heterostructures, the anomalous Hall effect (AHE) serves as a powerful tool for
detecting magnetic states and revealing intriguing interfacial magnetic orderings. However, achieving a larger
AHE at room temperature in oxide heterostructures remains challenging due to the dilemma of mutually strong
spin-orbit coupling and magnetic exchange interactions. In this study, we use perovskite manganite
heterostructures as a model system and employ several experimental approaches to enhance the magnetotransport
signal. First, we explored the Ru doping-enhanced AHE in Lay;sSry3sMn;«Ru,O5 epitaxial films. By increasing the
B-site Ru doping level up to 20%, we observed an enhancement in anomalous Hall resistivity at room temperature
from nQ-cm to uQ-cm scale. Ru doping leads to strong competition between ferromagnetic double-exchange
interaction and antiferromagnetic super-exchange interaction. The resultant spin frustration and spin-glass state
facilitate a strong skew-scattering process, thus significantly enhancing the extrinsic AHE. Second, we discovered
in-plane AHE (IP-AHE) in the ruthenate/manganite/ruthenate trilayer heterostructures. Both the ruthenate
capping/buffer layers effectively modulate the MnO6 octahedral rotation/distortion pattern of the manganite layer,
thereby resulting in an in-plane uniaxial magnetic anisotropy. The simultaneous breaking of inversion and
time-reversal symmetries induce a pronounced IP-AHE, reaching up to 100 nW>cm. Moreover, the IP-AHE can
be effectively modulated by various stimuli, including epitaxial strain, interfacial structure, and magnetic field. At
last, we demonstrate the tunable magnetic skyrmions and the corresponding topological Hall effect of manganite
thin films.



H E M KK £ 2025 D02. ZkM:AEl

D02-30
Synthesis of perovskite BaCoOs_; film with emergent electronic state and superior
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The discovery of novel materials with exotic properties can not only greatly broaden our understanding of the
nature, but also provide us more ingredients to design applicable functionalities and devices. Cobaltite oxide
materials, such as perovskite SrCoO;.; and CaCo03.s (L2 ‘have attracted much attention recently due to their rich
electronic states and ionic functionalities. However, their counterpart perovskite BaCoOs; remains largely
unexplored due to its larger tolerance factor, which conventionally favors hexagonal phase instead. Here, we
successfully synthesize the perovskite BaCoOs.s in thin-film form, and reveal its superior performance of oxygen
ion evolution. Specifically, brownmillerite BaCoO, 5 is firstly achieved using a template-guided epitaxial growth.
Subsequently, the as-grown sample is readily transformed into perovskite BaCoO3_ s through a soft chemical redox
reaction at moderate temperature and ambient pressure, highlighting its reduced oxygen diffusion barrier energy.
Moreover, due to the pronounced spin super-exchange interaction and the symmetry induced energy bandgap
opening, BaCoO3_5 shows a room-temperature ferromagnetic (350 K) insulating ground state that can be applied
to spintronic devices. Furthermore, owing to the enlarged lattice framework and enhanced oxygen catalytic
reactivity comparing to its counterparts, BaCoO3; exhibits an excellent oxygen reduction reaction, showing
promising performance as cathode material in solid oxide fuel cell. Thus, our finding for this new-synthesized
perovskite BaCoO3 5 films exhibits great potential to fabricate desired physical properties and functionalities.
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In this study, we investigate the construction of efficient model potentials for perovskite heterostructures by
transferring relevant dynamic quantities from bulk systems and short-period superlattices. Through first-principles
calculations, we provide a comprehensive analysis and comparison of the dynamical properties of different
perovskite-based superlattice structures, including (PbTiO3),/(SrTiOs),, superlattices, (ATiOs),/(AO), superlattices,
and A+1TinO3.+1 Ruddlesden-Popper phases, where A can be Sr, Ba, or Pb. We demonstrate that as the thickness
of these structures increases, the dynamical properties of the perovskite blocks converge rapidly towards their
bulk counterparts. We discuss this convergence in terms of phonon density of states in reciprocal space and
inter-atomic force constants in real space. Our findings suggest a straightforward strategy for developing
transferable model potentials that accurately capture the dynamics of layered oxide compounds with progressively
thicker layers.
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FRTFZ 84.6 pClem’ (15 282%), XLk AEFR AR & E LT CHRIE R NN F P ZeiA 2R (F-IRT 70 NN 44
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GRS ) S, T B NAARER B V5 TE I S B D REVE AR REERE S (=20 nm). [RILE, 4B TR
N RHZ TR A R VR TBL A RSB 50 B e 1 DR T a2 R 1%

D02-54
R E A E5ERT 8% e A R 1058 — 1k SR B 5T

18



H E M KK £ 2025 D02. ZkM:AEl

N>
JE TR
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W\ THAR e « ST rumpling 52k AL S8 RS IS 2 M ) 5e e SRR G 0 R THESREH, KHBRER
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FEA T EIAEP O FRONALA, 37 H A rumpling 5%k B iR R 2 A B BN T EEBEE &R 2)
LagWoN7 7 REES A O FREEN, RE: I SE RS R RO ER . did A AR 7 1 &k,
A LURFE FE rumpling fRE 8k FRARAG T i, FRAE— e R FE M e ik RS o 2% B Rk, FRATTBIB 748
7~ T IR BACES RN H DA F Al A AT Sk rL i A8 32 3 () df g e AR ML, 5 R R AR S R v BL )\ Tl
Jie % 9 FHFR I A AR ARk AL 2 7] (1) 2 25 22 7 o

D02-55
ANTT 9 M08k FE P L ) HEBILIE AR S RN AN [ T Ot FR AN
GEL
R 5 RHOR
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W FVRRNE RO 5. FE0E, BATIRE T — B 22 ABHMV)[SOBrs] (MVZ* - HI 3 0k B B 1) L IE Tk
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WAE S MEAEARFAE, 170 53— 285258 (41 pSR W AR AT 23 H06 HL T B RIOR REAGLIN 21 AL 5 55 O
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P HE T AA IR AR B S, Hop R INIE TR S A AR SR (UMD 3B s NN AR IR U . A
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REEATEK T EH% T SN A R EIAA R, Y-Mn J:45 2 BiFeO; A BIF IS MR e, DU
25°C~400°CYu [ N B AR IF R #FEE. Mn JTGRBRTTRKKEC BiFeO; MIZEHT5E AL, Fik Mn #52¢
BiFeO; Bt Y-Mn 1L#87% BiFeOs H ARG AT WGBS, A BN H T/ ot SR, =R T
Bio.esYo.0sFe03 (BFO-5Y), Big.gsY 0.05Fe09Mng105( BFMO-5Y ), BigY o 1FeO3 (BFO-10Y ), BiggYo1Fe0sMng 103
(BFMO-10Y) I R LR 14k, FRIFHZR NREEA T, Y-Mn L35 BiFeO; B % 18k fa Ak ik
o P 78 G R oL 40 BiFeOs LAKL Y BX Mn 1524 BiFeO; M. 5111 BEFMO-5Y [ fi KM AL 38 5 43 1A BiFeOs
(BFO). BiFeggMny10; (BFMO) Fl1 BFO-5Y 1) 21.5 fi%. 16.0 fi5f1 83.1 fi5. fRIE T (10 K) FFEfHERM
SRR AR AN, 2N IR N 30 £, HAEARALSREE P BEAMINHESA A H K738 b 2 I AT R
FIZRIABN R R BN &P AR GRS, P-H RLMAMSC. DL EFIRE Y-Mn L4547
27t BFO Z 8kt R A B am i EER, AJFR et B H SAFF T st AR BHE L T3 i&1t.
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AR A 2 i . 523 1:2 SRR 0Ry, B e dp ] (B RBISSH kD W] ARG
TSIl 18098 e %, AT SEBL — M fi HICHER I RE T RE . BRILZAh,  SEBLIR AU B2 & i T
RO — R S Atk e B B, o] Pt 2 4 X — S P B8 2 e AR

D02-P04
B H BisOo PRI K H BS54
sfRME, HEE R 2=
Hh RS IR SRS 7 [ A ERTE T P

BA A RUERS (SOC) 8k AR A7 7E Sl B B ik, AT DU Ik 2k B R 4tk A7 42 1
AL E R PR ARG KRR AR BN FRATHFT T 1IEZZ & & BisOg H SOC 155 (1) H iR 4if, 1X
ST SIS Rk A RL, AR R TR T A R e Bk ARG . R SE — MR, R
14878 T SOC 175 T 1) T st J& BBl (1) BE 5% 240 0 38 10 e 4544, 1X 0T LA K p WA IR AR U M IR 120 235
G 7E S /M Ak ELA A 24K 1) Rashba 224k 4r=0.65 eV A #ll Dresselhaus 41 Ap=-0.23 eV A. KA TiL &
P, SOC Z4nT UM I RIS R T, X2 i1 R B 2R Be s [ 22 XL R 512 ), FFA3 2 T 4 IR AN R AR
FHORTHERISCHF . m FE TR BRI LB, BisOo A ML 2 H T B 22 W HE 5y Je M v ar B e 6 o

D02-P05
Investigating the Interface-Driven Lattice Distortion in Wurtzite Ferroelectrics
Yifan Wang, Tianjiao Xin,Yiwei Wang,Yong Zhu,Yonghui Zheng,Jing Yang,Yan Cheng*
East China Normal University

Waurtzite-type ferroelectrics and fluorite-type ferroelectrics represent two emerging research focuses in the
field of ferroelectric materials. The most significant distinction between them is that wurtzite-type films are
intrinsic ferroelectrics, whereas the fluorite polar phase lacks thermodynamic stability. Consequently, wurtzite
ferroelectrics, such as AIScN, are considered highly promising candidates for next-generation non-volatile
memory applications. Nevertheless, the coercive field being excessively close to the breakdown field poses a
substantial challenge to enhancing the endurance and reliability of electronic devices based on wurtzite
ferroelectric films. For ferroelectrics, the minimum energy required for polarization alters the potential energy
surface along the ion displacement path, directly affects the height of the energy barrier associated with
polarization switching. Here, AIScN films were fabricated using the magnetron sputtering technique. The impact
of different interfaces on the lattice constant of AIScN ferroelectrics was systematically investigated, and the
interfacial-driven lattice distortion in wurtzite ferroelectrics was explored in detail. Further, atomic-resolution
characterization by Cs-corrected scanning transmission electron microscopy enabled a precise analysis of lattice
distortion across the interface. A spatial transition in the lattice was clearly observed, indicating an
interface-driven modulation of the local polarization landscape.
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XA LT TSR AR 30 53— PR A A ARV RRALL A5 45 FL 2 T DL ARG R IE RS & RN, (]I
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ThRE T HNE, OB I R B EPUE RS S S AN B RO -SRI TRl g AR
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ZRRPER R AT DAAEGUOR RSBV AS I Re iy P AR B Bk r A%, X AE T — ARG S B e H 18 ¢
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AR A TR, R R -2 - PR AN I U R R, DT R 2 Thiae B e T AT RE 1R gERE
TERRAAEGE . 23 T2 SRR T TS S AT A A o S s

[1]Z. Zhang, H. Huang, Y. Zhao, L. Wang, C. Liu, S. Zhou, Y. Wu, J. Zhao, G. Qiao, J. Zhang, X. Zheng, and
S. Wang, ACS Nano 19, 18976 (2025).
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O 2p ReAHIE, XARTHEZ s S 5K s*REHE, S sp 2ER, F2e O 7208
75 1 )= 3 AL

23



H E M KK £ 2025 D02. ZkM:AEl

HEREAT PMN-PT 8 R R IEIET XPS RAE, RATRINRITEI FLCR A7 4E by Nb (7 & 115
Pb 4 4 B 7% FL s AT 1P BT BEAE, I\ ND 30 RS e th L1 Nb (V) A BER SR
Wi A PRI, Nb-O IMECIRI d-p p BEAERSRAE Pb (INFUALES, Wb T M O BT-5 Pb
B FHOBATEEE, HISS T Pb 65-0 20-Pb 6p SEARMLEIRIAT: TPy S SRR ST 0 (1 A AL Ty
B, T AEUR T TR M PO B 5 O BT 31 R IORRER SEO S, 3 5 S B0 ey
AR IR H TS O R B FBURAROEE, M40 2 T MRS TG s 41 25 T
b 2 H R R

D02-P11
MnO;Cl RS £ TERR R
VisgEwW, FEIh*
NEPNC S

SCLR AR PP RORT T (B IER FBE A Sk ri e ARl J LRl Rk e, TiAEREIA S, AEIREAR 7 I
RAEEAT IS [ o ARILERARR P O SEBE Bk i R4 A1 T — SR BT AR PRI EE S, A TTIEN] 1L
7 ¥R MnOsClEA N EE I ARIRER I BRI, X PR TR 70 7 A S ARI A . SR T 1 BRI B s LM
(d33 ~ =27 pC/ND. 270 T i RAE M & O b e L SRR SRS BE R 22 2 . A, I A
JZSRBH 525, W LGRS ORRARE B8 o XTI FUOMIR AR R AL R L 1K — B B B I 5 e
HALThREAS P P IR AE RS20 1 — AN BRI R ST 6 .

D02-P12
BB ERRAER: N EERRIER

ET3,

ENPNE YIS

R, Rk AR ROV RE 22 APUIRE 57 SR 32 ORTE . A HAR R LB LA, & BT 4
G AT RS BT W AT T R Bl 7 X5 T P SRR D . A, FATRAORUZ ) h-BN D9t SRATES
—PEEE VAT T RIREL S . BATRIL, R ROR R AR AT B S XM EEHIE R R A
BIE, RSt , P T RS RE P A FE TSRS Bk ik, RIS #NE%
179, BEAh, REMEITRNIN A de i = SRR R AR TE Pk I AR M RS i AR O RIARH OB Ay . th TR A2
{1 ) A B AT BOR B A R AT AR T, BATA OSBRI B AR a3 id R i R B i shig s AT

D02-P13
PRI K 51 T 7 17 B R I 5 R 08 B iepE R B R
SR, WTIR, RHEET, BOAE, T
Hh ERFE BRI

X T A S B BRI R, SEIUEE T B ERIE J35E (SOT) HILHiBIAMk B 2 0 E S, A
W7 @R T —F3ET Pd/PdCo XUZ M, 45 K I CMOS ezt ) By 8, il i = IR RE 22 IR S O RR 45 6 ikt
#IRK (RTA) L ZESFMANT MBI BAE, SEIL T G S RGNS
PRI Bk, HAE ALOsH Si-SiOoA R _ LI AESEEl, £ 171 1% S/ Dzyaloshinskii-Moriya
MEAEH (DMD S5HIRHEE B RS A 2% (PMAD FIE RIS 350 50 R B PUEIR K T2 7EE5E PMA
() RN 3 1 T A0 T 1R o0 B BE BT o I 70 9 R FH Tl WA RN 25 2% A SE IR R A M i FAL 5 3
SOT WARHILARAL T IAT NG, HF R = Re ) B e T A7 5 i a8 A TR TRk A%

24



