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[1] M. Gu, H. Sheng, X. Wu, M. Wu, X. Liu, F. Yang, Z. Zhang, P. Gao, Z. Wang, M. Meng, J. Guo, Momentum-
space spin texture induced by strain gradient in nominally centrosymmetric SrlrO3 films. Natl. Sci. Rev.
10.1093/nsr/nwad296 (2023).
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D34-04
Two-Dimensional Approach of Correlated Oxides
Jiandi Zhang,” Ran Feng, Pan Chen, Yan Liang
Institute of Physics, Chinese Academy of Sciences

Complex transition metal oxides are known to exhibit extraordinary quantum phenomena arisen from diverse
quantum states. Due to the nature of synergetic and delicate couplings of different degrees of freedom, it is
anticipated that these quantum states would be revolutionized by reducing dimensionality and breaking symmetry
through the architecture of oxide heterostructures. In this talk, I will present a brief review of the subject and give
superconducting cuprates as examples. emphasizing that constructing well defined interfaces with atomic-level
precision is crucial to understand the intrinsic properties of heterostructures. Meanwhile, how to microscopically
determine the electronic and magnetic states and associated excitations is a grand challenge but also an opportunity
for new innovative experimental techniques in the field.
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In order to unravel the underlying physics in cuprate superconductors, it is highly tempting to investigate
directly the essential building block CuO; in experiment. However, the CuO; planes in cuprates are usually
sandwiched between the reservoir layers and hard to be probed directly. Here we focus on SrixLnxCuO; (Ln=La,
Nd, Eu) films, a category of infinite-layer cuprates with a termination of CuQO> planes, and carry out the combined
MBE-STM experiments. The real space visualization of Mott insulator-metal transition in SrixLnyCuO; films
reveals a systematic shift in the Fermi level, while the fundamental Mott-Hubbard band structure remains
unchanged. Tunneling conductance spectra of the CuO; planes in the superconducting state reveal direct evidence
for a nodeless pairing gap. Furthermore, three distinct bosonic modes are observed as multiple peak-dip-hump
features outside the superconducting gaps. The respective energies depend little on the spatially varying gaps, and
are identical to those of the external, bending and stretching phonons of copper oxides, suggesting their origin
from lattice vibrations rather than spin excitations.
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From strontium titanate to cuprates and nickelates, oxide superconductors constantly bring us surprises. One
recent example is potassium tantalate KTaO3(KTO). In this talk, we present the observation of superconductivity
with Tc up to 8.7 K in KTO single crystals annealed with CaH2 at 800-1000 °C. The superconductivity is
confirmed by both resistance and magnetization measurements. Structure analyses reveal that it locates in a 1-pm-
order-thick polycrystalline surface layer, namely (KixTa)Oy, with a reduced Ta valence and a rock-salt type
structure. We also demonstrate our progress in fabricating superconducting (K.«Ta)Oy films.

D34-07
Novel Thin-film Nickelates by Design
Danfeng Li*
City University of Hong Kong

Nickelates have emerged as a new class of high-temperature superconductors possessing various lattice
structures. However, accessing these phases remains challenging. To this end, leveraging thin-film heterostructure
assisted by kinetic-based topotactic reduction has proven to be an effective strategy in stabilizing the otherwise
meta-stable nickelate compounds, and for uncovering emergent phenomena as well as superconductivity. In this
talk, I will discuss recent representative thin-film nickelates, for which we have implemented various unusual
materials synthesis approaches, including high-quality ‘parent’ infinite-layer nickelates on an orthorhombic
substrate, a new samarium-based nickelate compound, as well as new phases enabled by (electro-)chemical
methods. The intriguing properties of these materials suggest how innovative applications of kinetic-based
materials strategies in oxide heterostructures provide a broad opportunity to create novel nickelate systems in

previously inaccessible ways.
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Self-assembly has been approved to be a useful method to fabricate oxide thin films with a rich variety of
periodic nanoscale patterns. Recent efforts have been focused on how to make the self-assembly controllable. In a
film-on-substrate geometry, epitaxial composite films can be divided into two forms: horizontal and vertical.
Success of the investigation critically replies on obtain and manipulation of these two architectures. In the present
work, horizontally and vertically aligned nanostructures have been obtained in (YBa>Cu3O7-5)0.5:(BaZrOs3)o.s and
(BiFeO3)0.5:(Sm203)o5s thin films respectively. And the manipulation between the vertical and horizontal
architectures has been realized in (YBaxCuzO7.5)1x:(BaZrOs)x systems by simply changing the composition of
BaZrOs, which resulted from interplay between surface effect and bulk phase separation. The nanostructures
dependent lattice constants, strain state, and electrical properties have also been investigated. More than these,
(BaTiO3)0.5:(Sm203)0.5 thin films have been fabricated on flexible Mica substrates and used for structural health
monitoring of aircrafts. As determined from both experiment and simulation, flexible BaTiO3:Sm,O3 films are
demonstrated as an ultrasonic sensor with high sensitivity to be bonded on the curved aluminum plate for damage
monitoring based on Lamb wave. More details will be presented in the talk.

S HRIIFR :
1. L. Ye, F. Wu, W. Li, and H. Yang et al., “Face Mask Integrated with Flexible and Wearable Manganite Oxide
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Respiration Sensor”, Nano Energy, 112, 108460 (2023).

2. R. Zhao, W. W. Li, and H. Yang et al., “Emergent multiferroism with magnetodielectric coupling in EuTiO3
created by a negative pressure control of strong spin-phonon coupling”, Nature Communications 13, 2364
(2022).

3. J. Huang, W. Li, H. Yang, and J. L. MacManus-Driscoll, “Tailoring Physical Functionalities of Complex Oxides
by Vertically Aligned Nanocomposite Thin Film Design”, MRS Bulleting, 46, 159 (2021).
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D34-10
Compositional Engineering of Oxide Epitaxial Films
Lingfei Wang*, Jinfeng Zhang, Zhengguo Liang, Enda Hua
Hefei National Research Center for Physical Sciences at Microscale, University of Science and Technology of
China

Effective control of intriguing functionalities is essential for the development of practical oxide electronic
devices. Due to the strong coupling of spin, orbital, lattice, and charge degrees of freedom, the physical properties
of oxide thin film heterostructures can be effectively tuned by external fields such as epitaxial strain and electric
fields. Here we would like to show several case studies related to the compositional engineering of oxide films. Yet

often overlooked, the chemical composition is equally essential in determining the functionalities.

First, we demonstrate that the Tm/Fe ratio is critical in determining the magnetic properties of thulium iron
garnet films. Second, we show that the anomalous Hall effect in La2/3Sr1/3MnO3 films can be significantly
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enhanced through Ru doping. Finally, we illustrate that fine-tuning the Sr/Al ratio in Sr-Al-O-based water-soluble
oxides can create an effective sacrificial layer, facilitating the fabrication of high-quality freestanding oxide films.
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[1]Li, D.F.; Lee, K.; Wang, B.Y.; Osada, M. et al. Nature 2019, 572: 624.

[2] Ding, X.; Tam Charles C., Sui Xuelei et al. Nature, 2023, 615: 50.
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[1] D.F. Li, et al. Nature 572, 624 (2019)
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[2] H.L. Sun, et al. Nature 621, 493 (2023)

[3] Y.Y. Li, et al. Front. Phys. 9, 719534 (2021)

[4] Y.Y. Li, et al. Chinese Phys. Lett. 40, 076801 (2023)
[6] Q.Q. Gu, et al. Nat. Commun. 11, 6027 (2020)

[5] W.J. Sun, et al. Adv. Mater. 2303400, (2023)

[7]1 W.J. Sun, et al., Adv. Mater. 202401342 (2024)
[8] L.Y. Nian, et al., Adv. Mater. 202307682 (2024)
[9] W.J. Sun, et al., arXiv:2403.07344 (2024)

[10] S.J. Yan, et al., Adv. Mater. 202402916 (2024)
[11] Z. Li, et al., APL Mater. 8, 091112 (2020)

[12] W.J. Sun, et al., Phys. Rev. B 104, 184518 (2021)
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1. D. Li et al., Nature 572, 624-627 (2019).

2. G. A. Pan et al., Nature Materials 21, 160-164 (2022).

3. H. Sun et al., Nature 621, 493-498 (2023).

4. M. Zhang et al., arXiv:2311.07423.

5. A. Raji, Z Dong et al., ACS Nano 18, 40774088 (2024).
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D34-19
Engineering spin states in strained correlated oxides for enhanced performance
Zuhuang Chen*,Shanquan Chen
Harbin Institute of Technology, Shenzhen

The interplay among charge, spin, and orbital degrees of freedom in strongly correlated oxides provides a
unique arena in which to produce emergent quantum states. What's more, the correlated oxide thin films and
heterointerfaces represent a rich platform in exploring novel physical or chemical phenomena, which are even absent
in their bulks. Here, using perovskite cobalt oxide LaCoO3 as a model system, we achieved the robust
ferromagnetism and the enhanced electrocatalytic OER performance by engineering the spin state of Co3+ through
epitaxial strain. It is worth noting that the high spin state Co3+ induced by tensile strain can trigger magnetic
exchange and OER reaction mechanism transition and that do not exist in bulk materials. These findings are
confirmed through synchrotron radiation XAS, STEM, and theoretical simulations. Our findings unveil the intricate

interplay among strain, spin-state transition and the physical or chemical mechanism, providing valuable insights
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D34-020
Giant spin-orbit torque in a non-symmorphic topological Dirac semimetal
Zhiming Wang*
Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences

Topological quantum materials with non-symmorphic symmetry are theoretically predicted to host robust
topological states and novel spin-related phenomena, offering unique opportunities for spintronics applications.
However, the experimental realization and characterization of such materials remain challenging. Here, we present
the successful epitaxial growth of high-quality hexagonal SrIrO3 thin films and demonstrate their non-symmorphic
symmetry-protected topological Dirac semimetal state. Through a comprehensive study combining ARPES
measurements, nonlinear transport measurements, second harmonic Hall measurements, and first-principles
calculations, we confirm the presence of spin-momentum locked surface states and 3D Dirac points, establishing
the topological Dirac semimetal state in hexagonal SrlrO3. Remarkably, we observe a giant spin-orbit torque
efficiency of around 2.14 and demonstrate current-driven magnetization switching at a low current density of 7.4 x
105 A/cm2, highlighting the material's potential for energy-efficient spintronic devices. This work advances our
understanding of the interplay between symmetry, electronic topology, and spin-related phenomena, paving the way
for the development of efficient spintronic devices.
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Fefll 2 H A 7T (0 GBS 2 —

AR 41 LR Zh e TMNSs J B il 2 S PERIT 70 . BATE A S5 8 TR B 10 77 ARAMERCR, -
e 1 R RRLYE MoNx B SR Gl R gt A RS, TS T RINAAREEL, JEREEA . R
SENE HiE . WEVERET TOEAL. R, ROk MoN CGRURIEEE 650 KD JELRILH AR R K. 59
MR tE, RSB E . FATES N 58, Hl8 7850 ScNx HEL. FEHE x 1381k, ScNx
LN P B Sl R SRS R U Gk QNI 2
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OB, i
HHR¥

N T AR 2 O A2 R B2 A T B, IR 5 0. RERERITT SRR S ) @il ok 7 B RHkR -
WERAR 2 N 2% 75 3 R R T T ERAAR R OO0 S R PR SEI N AN I 25 (RN ZRANTH B, W]V AE R AEAL Geit BmL
FIRR ], HORMESE Mt SRR (1] AEARGERE T, BEAVEAM BRI BAICIZ A AE D BE 38 A 9 ) Bk v
F B RGNS )5 R, IR R T 2 . BENLYE ., JEZRIENIR G VEERAE, 2 SEIA AN 22
ZE AR R o AR B 2 DR AR P AR R A 2R SRV B 22 0 2% (1) 1 o, 0 S TR F Wi v 4%
IR ] L SEEIL 22 ) Hopfield #2828 55 TAR[2], A FMRZE B et & SeBl i vh SRR N T e 2
TR AL 1B s

[1] W.Yu, H. Guo, J. Xiao, and J. Shen, “Physical Neural Networks with Self-Learning Capabilities,” Science

China Physics Mechanics and Astronomy, in print.

[2] C. Niu et al., “A self-learning magnetic Hopfield network with intrinsic gradient descent adaption,” under

review.
D34-023
Thge ALY R YRR R AR e AR
i
Qingdao University

Bt T & BOR TR, ThREAYITIE R SR Kt T 2 TR ik, BT 2 %0E, KA
Fe A TR — A BBOR s T Al RER A AL 2, X L BE RO BOR SR T R ER, 2
REAAL T e . HARPEAT N ) T R SR IS, O Z U e . 1K, A1 T
R B, ERE N TS i dss,  JT W 75 T i BEAF il F 7T -

1. mEReAE IR B A B RE: R RS R EZ E A 2L (e MR H3 (By) FLFRIVLE,
SR, A EA R e f By 2IMIRECCR, XN ASRAEE % R T E BRG] X B, FRATRA—Fh
HHI LSRN, BN A S50 T High-k #kL (HfO,, ZrO,, HZO %5) 347 KVEE M — s+ (A%
B, FS T NECA AR AR . AR EE A B ML A A ST AR T A AN, TR
SERBUR I X, RS TR S BRI, R G EREFEAER . XATE ER T
AR S EA R T MBS R e AR, B S TG RSO B, a2 1 R g A AR
W, PRF T 13 MV/iem A BT FREE, HARFE T High-k A/ ¢ > 18 @10°Hz), 1X4E)
PERFAE TR 1 A AR i A7 AR (1) € o WA SCPR I, 35 & A AR I =08 180 J/em? 1 AT RIS BE &

I

2 TR N (et F K A S PR A K R SR — Rk HLRE il A7 BN RS TP I SR (bR, L B
MR BIHETAE T AR 4 FT R T SR B o Al 114 i 3] LaFeOs /& — Rt 75 1) s HE AL 70 7K (T BE AR A L
FATHFIH B2, 2R AR 2 YA, X LaFeOs MBI U MVERE . B0 Aid RN L EAT
TRAE. 7. T LaFeOs /2N B THIS AN AL Z A A EL 5040, b S8R BEEAL P BE B B 2 10
JEREARAAT . et EARACAAAERT, ANCRT CLSR g [ S T AR () OH— S NI L, ALAb S NEaA S, 38
St OH R R A S I AL B R 75688, AR BT s S80S BRI B g 2 R o 0] F S8 BEL e i 0 ik 6 1
T LaFeOs /i B RAT AU N8 ) Sl R Bt AR AL G s L], 3B 8 22 R BB TH SR HERR 17 21
1% MR R 2 T
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D34-24
VAT TR DA R S R A T ) B - rR T i R
BRATEE . 22T 8 20 dkIRME 3, BE0g 1 XIRHE 1y i e ' SR 2. Tl 4 MORA 2. Bl
1. HRERFAA AR
2. JRHER A R
3. RGP
4. HERFYH AR
[ e A Py P IAT ) AR EL I HON AR DI RE L EAT i AIIE BB 4R I 1 — 2 S0t iate . O MWt Fe s 118
4d A1 5d W< AL A U B - A . AR, TR AR GRS, G B R IR A 2R R
R, 3 B R IR T S Y S AR S R % . FEE, FRATIRIE 1 — b 5 B B A S B RS
ot B EL 2 G 1% (R 5d F5ERET SrlrOs WAL R Ger, AT 1 I8 i TR R th 4 a0 ok
FFREN Ir FHE ok, XM AT B I S8 A - AT e AR IR M A =%, AR S N R
B bAh, I NATER Ir (K SrinxOs, WA 1025 038 A e /R BN, SR TR T kPE A
RAIUE B Jie A I A A P AEAE o Wk T8 TR SR AR 1) B T - F AT ELARBSCR IR T — 2608
1, FOR R 2 AR BT BE B HE T A E R SR A TR L

D34-25
o PE RE AR A L RS R AR AR B R LU ML R B 5L
et FHE
BDUR A

SO T A D RETE RSO SRR N HT, 89 1 HAEWIER M 518 B A HU BRI . BHXS
TR E ERERS AT AR I A e 5 ) % T2 RS A TR T AR AR T R, RIS TR
{8 S5 AT A L2 EDRIBOR T-285E _Ffi) s v P e FA R veAE,  JFC ol 8 )52 AR A0 BT B0 AT 142500 1 m-800 1
m). SEIZERERET, POT R M AR R I R R AL 40K IR ZE 25T, REREE 940.8 1 W I TR
. JUONEEINRE, R EIEE ARSI AT AR AN R B, MR B S bR SR At T
WHBSEILT B, #E— P H0R T RGR et Ak, SiE St IR IR SR SN I A, W
LT AN RN SIS e B (5 B A R S et oK fesdt 715 RS B TEvE S B sefe. 25 Liig,
B FEASOI AR RL RS0 7718, R Rl Re . Jer i e, Bith il &8 RELLAt
BoREEIU, T HOARRMNER I S AE B B R REAL . REABOHR Mt T EES B MRS

D34-26
Ferroelectric hafnia: a new era for ferroelectric physics
R
i

The discovery of ferroelectricity in fluorite-structured HfO, has revolutionized our understanding of
ferroelectric materials, traditionally dominated by studies on perovskite oxides. This silicon-compatible ferroelectric
holds the promise of implementing ferroelectric functionalities into integrated circuits for novel nanoelectronics. In
this talk, I will discuss our understanding of ferroelectric HfO, based on both first-principles modeling and deep-
learning-assisted large-scale molecular dynamics. This chemically "simple" binary oxide is rather complex,
exhibiting several unique properties distinct from perovskite ferroelectrics. Notable examples are the electric auxetic
effect, structural polymorphism coupled to the charge state of the oxygen vacancy, dual-valued remnant polarization,
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and ultrahigh oxygen ion mobility promoted by bias-driven successive ferroelectric transitions. Recently, with a

multiscale approach that incorporates atomistic insights of nucleation and growth at the domain wall, we predict
that the theoretical lower limit of the coercive field of HfO, is unexpectedly low, at 0.1 MV/cm. This counterintuitive

theoretical prediction will serve as a reference point in the development and optimization of hafnia-based

ferroelectrics.
D34-27
BWEERBREEERT
IhfR*, X%
RE R

RS A AR A A v S A EL O A SRR PT B (e 7 (Y AR R, L IR SRR T i 252 18
) SE BRI oS . AR AR, BATARRE T3 TR RS & R B E L BRI EOR, FFIRZR
THAEZE R TR AL NI o BeAh, BRATIEERTT T B BIAAR AR, T AR gk
15 FARRR AN o I Xt S Se 248 5L (1A F B e, A3 T — RBUER AIRAE Th R Tt Wi eE
TR, B AN, AV T IS, I RoR T IXEED e IC/E R S AR A . T B k. DNA £ 4%
SR — RN L3 TAR ARG &R R A D e A BT SR Bt 138 ) SR

EEPUN

1. Yi Chen, Biao Ma* et al. ACS Appl. Mater. Inter., 2023, 15, 44, 50898-50907.
2. Gangsheng Chen, Biao Ma* et al. Adv. Sci. 2024, 2306129.

3. Yakun Gao, Biao Ma* et al. Biosens. Bioelectron., 2024, 116403

4. Biao Ma et al.. Adv. Funct. Mat. 2019, 29, 1901370.

D34-28
Block copolymer-templated gasochromic WO3 thin films with uniform mesopores for fast optical hydrogen
sensing
Xuan Wu!, Xingwu Guo™!?, Chenjing Gao', Lewen Nie!, Liming Peng'->3, Juan Chen'?3
1. National Engineering Research Center of Light Alloy Net Forming, School of Materials Science and
Engineering, Shanghai Jiao Tong University,
2. Shanghai Innovation Institute for Materials
3. Center of Hydrogen Science, Shanghai Jiao Tong University

Mesoporous WOs thin films (represented by MP-WQO3) are obtained with a uniform pore size of ~18nm by sol-
gel synthesis utilizing home-made structure-directing agent (SDA) block copolymer poly(ethylene oxide)-b-
polystyrene (PEO-b-PS) synthesized by atom transfer radical polymerization (ATRP). Gasochromic Pt/WO3 films
are prepared further with sputtering of platinum. The properties of the gasochromic MP-WO3 film are studied
comprehensively and compared with control groups using different SDAs of homopolymer PEO, PS, or their
mixtures. Based on an optimized thermal treatment procedure, the gasochromic MP-WOs3 thin film of which the
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transmittance change AT is 59.1% exhibits the fastest coloration and bleaching speed with a coloration time of 27.3

s and a bleaching time of 19.7 s as well as excellent reversibility within 90 cycles. This study presents a new strategy
for the development of mesoporous WOs3 hydrogen gasochromic films with excellent performance, paving the way
for their application in optical hydrogen sensors.

D34-29
EAY) R 45 71 ) Rashba 38 S & RIES5 AR
HaAk* BRIl EIER
T E BHEROAR R

Rashba HEHIER & (RSOC) il T (SC) FEAR K HL 727 v i B AT DA SR BB A% 42 2 A ) R R LB
T2 H i K s 2K, SO E B AZ B E T . R e TR S S AT LSS IR ThE
AT HIMR R TR, BT, KTO SR as i — 4 7 &4 (2DES) £ (110) 5 (111D B
FIHA 1~2 K128 P HEAZIERE, DURAE (001) HUE BA 2.6 T (K155 Rashba H FEPUERE S HRFIES Bso
[3], AW EA SEI AN T AT 58 SE R B AR A0 T . 3L 3], FRATIFE Hifo5Zr0502/KTaO3 (1100 FHISE
LT SC (Tmid=0.62 K) 558 RSOC HIHEA [4]. H Bso &GIAFEERL 7 54858 (M 19T 3] 12.6 T),
SREE/EIE T BB, X T i SR E S TR RSOC ) HfosZrosO/KTaOs (111) FHfi 2DES [ 5t &
B, M SEZRH RS (Tt =3 K), Cooper X5 RSOC 5 FISCHAAE—E, FEREFE IR 1K,
HEAEHE, BRZIVE Rashba UG . #t—DAFE Gmis#@on 7 AL Rashba B4 [ P RJE H 4K . 3K
IIBEFRY], HfosZrosO2/KTaOs St 2DES B AW Fidh N T IIL R e ok, Rt d kst mAE 18
e AR BT A DL SR NE ST .

225 3k

[1] Z. Chen et al., Two-Dimensional Superconductivity at the LaAlO3/KTaOs3 (110) Heterointerface, Phys. Rev.
Lett. 126, 026802 (2021).

[2] C. Liu et al., Two-Dimensional Superconductivity and Anisotropic Transport at KTaO3 (111) Interfaces,
Science 371, 716 (2021).

[3] H. Zhang et al., Unusual Electric and Optical Tuning of KTaO3 -Based Two-Dimensional Electron Gases
with 5d Orbitals, ACS Nano 13, 609 (2019).

[4 Y. Gan et al., Light-Induced Giant Rashba Spin—Orbit Coupling at Superconducting KTaO; (110)
Heterointerfaces, Advanced Materials 35, 2300582 (2023).

D34-30
B 2 57 0 T R AR 2R S A e M RE AR 5
T A
TWNRF
B R T I T 00 R B L e T B AR I R MR B — A BB T . B
T R R T FAARAREW, TEG0K R B OIS (1 5 R 5 7 B A8 72 DA K R B 2 DL o
RIS . XSS BRI P TR IR 5 RS B ARG A . T A S S AR R A M AME . A
WFFT 1) BT AHHEHE RIS HERE L A IR F-S AR R, #SL T LA Trg D Rhah s SR HU 0 35 5 1 4
VN T 45 R AN AR AR T AL Trg €[0.35, 0.451H. Trg HUNGE SRk . FERbrbue ], Akl
“XHILAE” KB G AL Zn-Sb-Te, KIMIHAFEIEORFF JIRE ARG Ge2Sb2Te5 FHAEM B
70-90°C, HZ5MEZIET T 10 £, ARV T ARARADRL S 45 S 28 A0 o e PE TGRSR ) or & - ks, 2D
PR T XU R SO R =8 2 AR s, RS T R AL TR Y BUS AR, R TR 9K R R AT
ol B m R mA TR e, ST AR AR, TEAFRPRAS IR S JE I R =ik
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HE TR MLLT RS Ge2Sb2Tes FAHLAAikdy CFEFHIERE 540 0.11), T “XUHILAE” A AR
(1) Z B A fl s AR 10 FRBHZE RS A 0.002, #1252 EAF IR E T 5. 3) WAL T Zn-Sb-Mg ZhZSAHAR L FE 1)
RGN 15, B S) J)-aR T E - R A TR R 2 M N TR S R, HER T Il A AR I AR R
FIE DR 7, [FIES STEM H AR, #E e [ 832 0] & 1A /R FLIF SR i sh A AR R, (o) B L3 5 75 1~ U
FEARIA SR ML, SCEUAREAE AR I R v O B2 FR A i 28 I A AR 1.8@584 Ko 4) FIRfE SR
Bi2Te3 5 W i J& Ji1E 2 J2 A5 e, R I0LHL 22 Jo) 0 S o S T S e w45, T BETis Il a4 diokr, - PRI
Bi2Te3 #K AR, SCEIARK R N AL A nT s RN R R A )G 2 8 5t s8R, 185
ZENTCRE, ARG T Z NS R B E BSNF BIAMET &K R . Bi2Te3/W IFEKFTE 600 K ik 3|
1785 1 Wm-1K-2, #fHLLF4l Bi2Te3 #EMTHR R FHem Tk 22 4.

D34-31
Sr2CrMoO¢/SrTiO3(110) 75 45 A 1H B,
HAZE, ERA 2 B S
1 JTNERE MBS AR Rl b
2. ME K MBS AR R
3. BARE MREES TR

KA B EOCTTRRE AR, 7E SrTiOs (STO) (110) 5 g4+ Ji L il & T EEE A 35nm (1) Sra.CrMoOs (SCMO)
. SCMO/STO (110)F7 i &5 A1 B A =48 3 [R(300K)/R(2K)=1230] #1 Shubnikov-de Haas
(SAW)¥RY (W7 77 1) 3 BT ), HL 510 F - B ST A #6(~10000 cm2V-1s-1), B 5o 45 5t i
FERR T R 40357 ) A7 T TR 3 B R T R, S st R B SR 2 SdH R
Yo MEITEMINERIL, EATH 12 NS STO[ 1108k 75 Al L iz #i 2 HBL SdH k%, X 5%
B[] LaAlOs/STO S5 5 25 i 4k fi 1< SAH #&3% 1 B XS FRMEBH B A, Rt SCMO/STO (110) 5% 7 45
G T RE T = ERRAE, L S KT 37 A 2 R T A A 4 SR AR B 1 E X FR

D34-32
5T AR 55 T R R A RE R 3 A R T R L
XU, EALH, FRT, BRKR
AEE BRI TARE s SR BT 0, JERTRHER S, JERT 100083

e b I A R 428 2 S T e TR LA 1 38 i () A 00T 2 0 R R TR A S TR AR e R % T, B
ARENE IR FERFAE S s RS A . (SRR, A RO RS R 51 D) e
WA, 4 SrTiOs B s IR Bk f itk . BRI B AL Rt el (RE % U=90T em™, 2% g
=94%) [1,2]; HfO, FEHEZ B GRIANAL Po=28 nC em?); SrZrO; JEHFEE S TSl (673K F&
FTHFE c=567x10*Scm™) 5F[3]. [N, FIT RG0E &H TR %, R T R8s N AR
SR IPER R T RSB . JCHGE, BT b R R DU 4e a7 B2 2 & 2 g
Jriks SEBLTERIER R (<04 A XS —4ESE R )2 BN, JROR T 2 4EFEE BARNTARL =4S
G BE .

[1] T. Li#, S. Deng#,*, J. Chen*, et al., Phys. Rev. Lett. 131, 246801 (2023). (Editors’ Suggestion)

[2] T. Li, S. Deng*, J. Chen*, et al., J. Am. Chem. Soc. 146, 1926-1934 (2024).
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[3] C. Huo, S. Deng*, J. Chen*, et al., J. Am. Chem. Soc. 145, 13623-13631 (2023).

D34-33
Mg;Sb,..Bix SMER BN BT G514 R 1 R A R R AT R
AR WIEE* TRIGAS. FERTIE
Wuhan University of Technology

A AR B A S ARV AR SR s, 78 SG B HURE RIS . 2P SRS v
B AR RIS R HE N, HAZ L SRR B R . MgsSby FEA R 1T
TR — B BB R, BN T — A A =R A AR B EEM L. 2R, p BY MgsSh,
FERPRL F S M RE AR U R, ZBR T (D R RIEE S SEEARUREM (2) FRM=
T DA b H AN 1 DL SR B B A4 S o AT S aE I S M i PR T RERE (ARPES) HAR L&
RGN A SLIGHTFE, BT MgsSboxBix I HAMERN AR . SOC RN FNAE £ BB XS FHo A 17 72514
J H IS M R R AR AR P T . 5 R, R AT IIAMERAS . Bi & & iTE SOC H# LI T
Wt TS5 K () 2 3% . ARPES HL TS5 IR AE MBS T3 R T, InP b 58 b AE K PR THI A s 46 13 A2 ()
Mg3Sb, i LA & MgsSbo.sBirs Wi H3R45 T mfRi JFEEMAr gt RS m T SHEA M E, HEp
RIAP RS A DR R 7 1 KR F . B AR IR ARPES Wl & M J93BEE 1R (STS) 487k n B Mg [d]
B ) FAGEOR S P A R BT IE . S E IR R A R T AR R T R B AL, R R BE e B R B R e DA
KoK b, ORI p B MgsSby I HAELEFT B Lifshitz FLFAHAE, 4 p B MgsSby FEA K HL 4
BT T 7. AHFAEE T MgsSby FMEHITH FREH 2RI I NI, N p B MgsSby F:#4 K}
AR MRS T B A

References:

1. S. Xie, W.Liu*, Q.J. Zhang, X.F. Tang*, et al. Nanomaterials, 2022, 12, (24), 4429.

2. S. Xie, W.Liu*, Q.J. Zhang, X.F. Tang*, et al. Adv. Funct. Mater., 2023, 33, (19), 2300154.
3. S. Xie, W.Liu*, Q.J. Zhang, X.F. Tang*, et al. Adv. Mater., 2024, 202400845.

4. S. Xie, W.Liu*, Q.J. Zhang, X.F. Tang*, et al. Appl. Phys. Lett., 2024, 124, (9), 093902.
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HTF TaOJTiOy WEEACH K728 2 Fe FAEM STV IR A
SR dreid. BRPRME. Ardl. ERAdE. ESRH. ARER. RV
e PN

M TSRS NI it S A B BT 3, DO AGE N TR RN AR Rt SREOR, Con
e Wi 2 AU B ACER T SR R MR T SEAEAT R GE AR R R T R S M e A T, ALK
Jibi P AR 2 ST AR SR A AT Dy, DASEBLSRIN (S BARIE I ThRE . o, M2 e 22 [ i 1) S S A 4Ll o
7, MR HAZ PR SEBN TR ARG SN 2 k0%, H i B L S AZ SRS PR A £
FEAWT . ATAEBL 13T PYTaOX/TiOy/Ti Z5HHIAE Z R MEAZ P A5, T AL TR AR Ti AIThRER: H)=
TaOx Z[AJ3fN & A RS TiOy #/Z, % asF AT LIRS A2 € I B BHFL #AT o, IR0 I 2 BAF il
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Rk, DURGETE 660 REFOCH . iR A T AT R S, AR E A BT -V i
MR G SHOM T, B T XU AR R HEh A AR B . BRE, F H R oo v
LS IS R, Sel T M AT KRR 58 (LTP). KBS FEMIH (LTD) BAR XUk 54t
(PPF) SGIhAedelE, FRIKIKBNIEFAN T 12.69n) IThFE, 5 HATMERACEFHE Y. #—PE TR
BEAS AR 5 L SRR IR M, KRR T HEEM AT ST N F S8 B MRS R R, Uk
B AT LUA S 92%LL o IXEeLE FR B, Friit i) PUTaOx/TiOy/Ti IZBH#7EE 5 R M A7 fi 2 AN TP
TEATHE P BA BRI ).

D34-35
Research about coating carnauba wax film on the surface of Stereo Lithography Apparatus resin prototype
to solve the cracking problem of ceramic shells
Zhihui Li', Yaozhong Zhang', Sichen Li?, Junhua Lai!, Weibo Jia!, Heng Gu?, Lan Cheng?*, Qingxiao Yu*, Jinsong
Ma?, Fei Li*!, Baode Sun!
1. Shanghai Jiao Tong University
2. Technology & Media University of Henan Kaifeng
3. Jiangsu University
4. Shanghai UnionTech Co., LTD

Stereo Lithography Apparatus (SLA) resin prototypes has been widely used in the precision casting for their
surface-roughness and dimensional-accuracy in recent years. However, the high thermal expansion coefficient of
the photosensitive resin usually leads to the cracking problem of the ceramic shell at sintering process, which
hinders its satisfactory apply in industrial. Herein, this work introduces a cost-effective solution for the cracking
problem of the SLA-prototyped ceramic shells. The carnauba wax with low-melting point (80-86°C) was coated
on the surface of SLA resin prototype to form a uniform film with a thickness of 75 1 m. According to the
thermal stress simulation based on Ansys and experiment, the carnauba wax film supplies an effective space for
the thermal expansion of the SLA resin prototype at sintering process, which solve the cracking problem of the

ceramic shell.

D34-36
BT RZEYER

M
b2 e A BT S P

R diAs s LT BUEAN B e B R R RIS RN, I R AL S Y B T B,
T BREL. PR SR-ZEGARNATE . TRk AR B RN SO 2 AR S B AR LR
FHILFETEE Hbr. 2T JVFERARE, &5 RE QLB IR SO — RO R A AP A 20T
Bro MRHFARGERMIIAL A28 AMEN )/ 5m s rl R 2, B 1 IR 5 2% 1t m] DASE G
RS A MR JEAL . SESEAN AT RN %, DL s KR RE 7). B TR TR 25
B XRS /L A EATE AR B R SO R SE TR AERDRH 2 kA b, — 5 TSI B
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e Ryt RN, S Ehshfeskon, TIN5 BARE R R, SR TN
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D34-37
SN EIR P F T R X AR 42
B
ARt TR

[ - i % AR B T A R B A R LA RO PR S o SRR Caltermagnet) [1]ANERREAR fb
JR AR I 5N 2 PGB A PISEFT R R, oAb I 18] S+ 82 X R MRS s AN o Ly 1) 2 1)
SRS FRIERR R AT LA 73 3l S B A 2 B Z R 1) B e R BN RN AR 2 LB R B R R 51
TAY 2 % SR T AE AR AT B vh S B AR T I b e SR AE 3 o SR ERATRIE FI P A A
Wi EIRE R AVRTE TR BATE Cr S22 R 5 HEE #3878 & RuO2,[2]5E 8 1 H AR /R OB s X AR
RIL001] A AL 2U[110] &k, FRARBEFSFRYE, SEHL T FHis T B0 SR B R O [3] . Bedh, FRATTHR T
TR R T A, SCHILI AR R S 17 S () SR AR TR R K BT T 5, OE TN
BRBL AL &R Ca3Co308 I WME 2 1 Mk IAE Xt &y HLFH[4]

[1] L.Smejkal, J. Sinova, and T. Jungwirth, Emerging Research Landscape of Altermagnetism. Phys. Rev. X 12,
040501 (2022).

[2] Feng, Z. et al. An anomalous Hall effect in altermagnetic ruthenium dioxide. Nat. Electron. 5, 735-743 (2022).

[3] M. Wang, et al. Emergent zero-field anomalous Hall effect in a reconstructed rutile antiferromagnetic metal.
Nat. Commun. 14, 8240 (2023).

[4] J. Zhang, et al. An intrinsic ferromagnetic polar metal by design. (Nat. Mater.
https://www.nature.com/articles/s41563-024-01856-6).
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TENERFREAR /I —, FUEND TR RR AT AEATE . X PR AR A DO ELL
BN B AR U R B X, T X E R RSB R AR A HA R 2 s A A B 2
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R G DUZ 0P, B DOPA A SR S . 5 /e Jm A ALY R BC AL s st SR 2

ARG R EEAE M . IR0, PRI E R IR AT RIE, DOPA FAR [T X H IR S RE T A5
M B AT ANE2E o BFFC T DOPA £ F7 1 L (FURG B 45 4 AT DA S s fRe i DUAEAS [F) i _E RGN LA, I
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Reference:

[1] L. Cheng, etal. X. Zhai, Angle-Resolved Magneto-Chiral Anisotropy in a Non-Centrosymmetric
Atomic Layer Superlattice, - arXiv preprint arXiv:2404.13396, 2024,
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D34-P07
Interface-type tunable oxygen ion dynamics for physical reservoir computing
Zhuohui Liu, Chen Ge*
Institute of physics, Chinese Academy of Sciences

Reservoir computing can more efficiently be used to solve time-dependent tasks than conventional
feedforward network owing to various advantages, such as easy training and low hardware overhead. Physical
reservoirs that contain intrinsic nonlinear dynamic processes could serve as next-generation dynamic computing
systems. High-efficiency reservoir systems require non-linear and dynamic responses to distinguish time-series
input data. Herein, an interface-type dynamic transistor gated by an HfosZros02 (HZO) film was introduced to
perform reservoir computing. The channel conductance of Mott material Lag.67Sro.33MnOs (LSMO) can effectively
be modulated by taking advantage of the unique coupled property of the polarization process and oxygen migration
in hafnium-based ferroelectrics. The large positive value of the oxygen vacancy formation energy and negative
value of the oxygen affinity energy resulted in the spontaneous migration of accumulated oxygen ions in the HZO
films to the channel, leading to the dynamic relaxation process. The modulation of the channel conductance was
found to be closely related to the current state, identified as the origin of the nonlinear response. In the time series
recognition and prediction tasks, the proposed reservoir system showed an extremely low decision-making error.
This work provides a promising pathway for exploiting dynamic ion systems for high-performance neural network
devices.
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Reconfigurable optoelectronic transistors for multimodal recognition
Pengzhan Li,Mingzhen Zhang,Chen Ge*
Institute of Physics, Chinese Academy of Sciences

Biological nervous system outperforms in both dynamic and static information perception due to their
capability to integrate the sensing, memory and processing functions. Reconfigurable neuromorphic transistors,
which can be used to emulate different types of biological analogues in a single device, are important for creating
compact and efficient neuromorphic computing networks, but their design remains challenging due to the need for
opposing physical mechanisms to achieve different functions. Here we report a neuromorphic electrolyte-gated
transistor that can be reconfigured to perform physical reservoir and synaptic functions. The device exhibits
dynamics with tunable time-scales under optical and electrical stimuli. The nonlinear volatile property is suitable
for reservoir computing, which can be used for multimodal pre-processing. The nonvolatility and programmability
of the device through ion insertion/extraction achieved via electrolyte gating, which are required to realize synaptic
functions, are verified. The device’s superior performance in mimicking human perception ofdynamic and static
multisensory information based on the reconfigurable neuromorphic functions is also demonstrated. The present
study provides an exciting paradigm for the realization ofmultimodal reconfigurable devices and opens an avenue
for mimicking biological multisensory fusion.
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BHUELAME AR T BA B A4UBEMREMS, Rt EMmGS maeE
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D34-P10
Deterministic Manipulation of Multi-State Polarization Switching in Multiferroic Thin Films
Chao Chen?,deyang chen*!,guofu zhou?,xingsen gao?,jun-ming liu?
1. South China Normal University
2. Nanjing University

Deterministically controlling multi-state polarizations in ferroelectric materials shows great promise for next-
generation non-volatile multi-state memory devices. However, achieving multi-state polarizations has been
challenging due to the difficulty in selectively controlling switching pathways. In this study, we present a method
to selectively control 71<ferroelastic and 180 <ferroelectric switching pathways by combining an out-of-plane
electric field with an in-plane trailing field in multiferroic BiFeO3 thin films, which have periodically ordered 71°
domain walls. This approach enables the deterministic and reversible control of four polarization states by precisely
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selecting different switching paths. Our findings demonstrate the potential to achieve multiple polarization states,
advancing the development of multi-state memory and magnetoelectric coupling-based devices.
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[1] Kumar, D. V. R.; Koshy, A. M.; Sharma, N.; Thomas, N.; Swaminathan, P. ACS Omega 2023, 8, 21107-
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Asp. 2021, 611, 125809.
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