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Understanding the coexistence of electron spin resonance and Kondo resonance in FePc
Bing Wang
University of Science and Technology of China

The coexistence of electron spin resonance (ESR) and the Kondo effect in many Kondo systems has long
been a subject of fascination for the condensed matter physics community. The interplay between d- and f-orbital
electrons in these systems has made the underlying mechanism elusive and actively debated. The advent of
STM-ESR—a hybrid technique combining scanning tunneling microscopy (STM) and ESR spectroscopy—has
enabled atomic-scale investigation of these phenomena. However, some recent studies on single Cu adatoms and
FePc molecules, seemingly simple systems, reported an unexpected correlation of both ESR and Kondo
resonances with a single spin-1/2 state, which obviously intensifies the debate. These observations raise a critical
and widely discussed question: what is the microscopic mechanism underlying the coexistence of the both
processes in single magnetic impurities?

In this talk, I will focus on understanding the mechanism of the coexistence of ESR and the Kondo effect in
individual FePc molecules on MgO/Ag(100). We find that there are two S = 1/2 spin states in the Fe(Il) dn and
dz2 orbitals, which respectively contribute to the ESR and Kondo channels, rather than a single spin S = 1/2 state.
By measuring magnetic resonance imaging (MRI) and minimizing variations in experimental parameters, we also
reveal that the spatial distribution of ESR linewidth in the MRI mapping closely resembles the breaking symmetry
of dn orbitals due to Coulomb interactions, as supported by our DFT calculations. This MRI mapping of ESR
linewidth provides for the first time the direct spatial characterization of the spin-lattice relaxation enhanced by
the Pc ligand in single FePc molecules, which can help explain the previously observed T1 < T2 in FePc, in
contrast with the typically observed T1 > T2 in single magnetic atoms. Moreover, our results can provide a better
interpretation of the observed non-localized spin interaction in FePc dimers. Our findings not only advance the
fundamental understanding of the observation of ESR signals in Kondo systems, but also open up avenues for
potential applications in fields such as spintronics, quantum computing, and high-density data storage based on
single molecular magnets.
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Epitaxial Growth and Properties of Novel 2D Materials & Heterostructures
Yeliang WANG
School of Integrated Circuits and Electronics, Beijing Institute of Technology, Beijing 100081, China

The novel properties of graphene honeycomb structure have spurred tremendous interest in investigating
other two-dimensional (2D) layered structures beyond graphene for nanodevices. In this talk, I will mentioned the
fabrication and properties of several 2D materials such as silicene, antimonene, magnetic VSe,, semiconducting
PtSe,, superconductor transition-metal-trichalcogenide HfTes, and charge density wave NbSe,, as well as quantum
properties for nanoelectronics and valleytronics will also be introduced. In addition, the stacking heterolayers for
ultrahigh denisty information storage, Majorana bound states and quantum computing will be also presented. The
precise structural configurations at atomic-resolution of these materials will also be introduced, based on the
measurements by several advanced techniques like XPS, LEED, STM/STS, AFM and STEM.
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Chasing the Exotic Electronic Properties in Organic Quantum Materials
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The fabrication of atomically precise structures with designer electronic properties is currently being
vigorously pursued within condensed-matter physics and materials chemistry research communities [1]. The
required level of structural control can be reached by bottom-up chemical strategies that allow direct synthesis of
well-defined structures from molecular precursors. These are part of the growing field of on-surface synthesis,
which includes, for example, the synthesis of atomically well-defined carbon allotropes such as graphene
nanoribbons [1], and the formation of metal-organic frameworks (MOFs) with controlled lattice structures [2].

In this talk, | will discuss our recent efforts to synthesize and investigate the electronic properties of
low-dimensional organic materials under ultra-high vacuum (UHV) conditions, using low-temperature scanning
tunneling microscopy (STM) and spectroscopy (STS), and gplus non-contact atomic force microscopy (nCAFM),
complemented by density-functional theory (DFT) calculations. Specifically, | will cover two topics: The
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synthesis and characterization of novel low-dimensional organic materials, including biphenylene networks [3],
planar cycloparaphenylenes [4] and non-benzenoid nanographenes [5]; The growth and characterization of 2D
MOFs on weakly interacting 2D materials, such as graphene [6] and superconductor NbSe2 [7-8]. We expect that
a similar strategy can be applied to advance the development of emerging quantum materials.
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Typical BCS superconductors are microscopically homogeneous in real space governed by the coherent
Cooper pairs with high phase stiffness of superfluid density, which is characterized by a coherence length.
However, a periodic oscillation of superconducting order parameter may develop driven by breaking the
time-reversal or translational invariance. To date, such modulated orders were specific to each material system,
with a periodicity much larger than the lattice constant. Here we report the direct observation of a uniform
lattice-scale pair density wave (PDW) in single-layer FeSe/SrTiO3 films, enforced by peculiar interfacial structure
of crystal symmetries breaking. Our spectroscopic imaging scanning tunneling microscopy unravels a spatial
modulation of Cooper-pairing gap within a single unit-cell, depending on inequivalent atomic sites. Prominent
periodic variation of superfluid density is visualized via Josephson current by a superconducting tip, indicating a
real-space oscillation of the pairing order parameter in the sign-changing PDW state. Such a lattice-scale
superconducting modulation, which coexists with a larger length scale of PDW order, indicates the lattice-scale
variation of both pairing strength and phase stiffness. Our findings provide new insights into the intertwined
density-wave orders of quasiparticle character in correlated electronic systems, and provoke future studies on the
unconventional paring interaction and phase stiffness in the two-dimensional limit.
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An Intrinsic Surface p-wave Superconductivity in Layered AuSn4
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The searching for topological superconductivity (TSC) is currently an exciting pursuit, for the reason that
non-trivial topological superconducting phases could host exotic Majorana modes. Here, we report a new type of
intrinsic TSC, namely intrinsic surface topological superconductivity (IS-TSC) and demonstrated it in layered
AuSn4 with Tc of 2.4 K. Different in-plane and out-of-plane upper critical fields, reflect a two-dimensional (2D)
character of superconductivity. Two-fold symmetric angular dependences of both magneto-transport and zero-bias
conductance peak (ZBCP) in point-contact spectroscopy (PCS) in superconducting regime, indicates an
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unconventional pairing symmetry of AuSn4. A superconducting gap, surface multi-bands with Rashiba splitting
occurred at Fermi level (EF), in conjunction with first-principle calculations, strongly suggest that 2D
unconventional SC in AuSn4 is originated from the mixture of p-wave surface and s-wave bulk contributions,
which leads to a two-fold symmetric superconductivity. Our results provide an exciting paradigm to realize TSC
via Rashba effect on surface superconducting bands in layered materials.
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D14-29
Room-temperature antisymmetric magnetoresistance and skyrmionic spin textures in van der Waals
ferromagnet Fe3GaTe2 nanosheets
Haitao Yang*,Guojing Hu,Hongjun Gao
Institute of Physics, Chinese Academy of Sciences, PR China
Van der Waals (vdW) ferromagnetic materials have emerged as a promising platform for the development of

2D spintronic devices. However, studies to date are restricted to vdW ferromagnetic materials with low Curie
temperature (Tc) and small magnetic anisotropy. Here, a chemical vapor transport method is developed to
synthesize a high-quality room-temperature ferromagnet, Fe3GaTe2 (c-Fe3GaTe2), which boasts a high Tc = 356
K and large perpendicular magnetic anisotropy. Due to the planar symmetry breaking, an unconventional
room-temperature antisymmetric magnetoresistance (MR) is first observed in c- Fe3GaTe2 devices with step
features, manifesting as three distinctive states of high, intermediate, and low resistance with the sweeping
magnetic field. Moreover, the modulation of the antisymmetric MR is demonstrated by controlling the height of
the surface steps [1]. In addition, skyrmions of distinct topological charges are artificially introduced and

9



H E M KK £ 2025 D14. ETHRIRFE 5 A

engineered using magnetic force microscopy. The skyrmion lattice with opposite topological charges (S = #1) can
be tailored at the target regions to form topological skyrmion junctions (TSJs) with specific configurations. The
delicate interplay of TSJs and spin-polarized device current were finally investigated via the in-situ transport
measurements, alongside the topological stability of TSJs [2]. Our work provides new routes not only to achieve
room-temperature 2D spintronic devices such as magnetic random storage and logic devices by utilizing the
room-temperature antisymmetric MR, but also presents prospects for Fe3GaTe2-based heterostructures with the
engineered topological spin textures.
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D14-33
Engineered quantum magnetic states: highly oriented skyrmion track arrays and bi-oriented
antiferromagnetic order
Shiyu Zhu*,Hong-Jun Gao
Institute of Physics, Chinese Academy of Science

The precise engineering of quantum magnetic states represents a critical frontier in condensed matter physics,
offering transformative potential for next-generation information technologies and fundamental studies of
emergent phenomena. This work advances this field through two key breakthroughs. First, we demonstrate the
controllable generation and regulation of large-area, highly-oriented skyrmion track arrays (STAS) in the
ferromagnet Fe3GaTe2 using vector-magnetic-field manipulation. By modulating field parameters, we achieve
precise control over STA orientation, ordering, skyrmion type, and density. Micromagnetic simulations confirm
the critical roles of in-plane magnetic fields and the Dzyaloshinskii-Moriya interaction in STA formation. Second,
in the novel quasi-1D kagome antiferromagnet GdTi3Bi4—a platform for anisotropy, spin density waves, and
anomalous Hall effects—we report a tunable bifurcation of magnetic anisotropy and the emergence of bi-oriented
antiferromagnetic (AFM) order. Direct imaging reveals magnetic domain evolution during plateau transitions,
exposing pronounced in-plane anisotropy along the a-axis. Temperature-dependent measurements uncover a
bifurcation transition near 2 K, where this anisotropy splits into two distinct orientations (&< from the
high-symmetry axis), revealing a hidden bi-oriented in-plane AFM order. Vector field modulation further
delineates three distinct in-plane domain phases within the transverse magnetic field phase diagram. Together,
these results establish powerful pathways for tailoring topological spin textures and complex magnetic orders,
highlighting the profound tunability of quantum magnetic states in engineered materials.

D14-34
The Interplay of Stripe-like Charge orders, Electronic Correlation and Majorana Bound States in 2M-WS2
Wei Li*
Tsinghua University

In this talk, 1 will show our scanning tunneling microscopy (STM) study on a Fu-Kane topological
superconductor 2M-WS2. We observed Majorana zero modes (MZMs) at the vortex cores of the material.
Recently, we realized the spatial tuning of MZM by introducing a surface stripe charge order. We found that the
charge order does not destroy the bulk topology, but can effectively push MZM downward away from the
2M-WS2 surface. Moreover, we demonstrated that the stripe charge order developed in the vicinity of a strange
metal phase in 2M-WS2. Our results reveal the complex interplay of the charge order, superconductivity,
electronic topology and correlation, providing strategies to spatially control MBSs and explore emergent quantum
states.
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Altermagnetism is a recently discovered unconventional magnetic phase that is characterized by
time-reversal symmetry breaking and spin-split band structures in materials with zero net magnetization. Recently,
spin-polarized band structures and a vanishing net magnetization were observed in semiconductors MnTe and
MnTe2, confirming this unconventional magnetic order. Metallic altermagnets offer advantages for exploring
physical phenomena related to low-energy quasiparticle excitations and for applications in spintronics because the
finite electrical conductivity of metals allows direct manipulation of the spin current through the electric field. We
demonstrate that K\VV2Se20 is a metallic room-temperature altermagnet with d-wave spin-momentum locking.
Our experiments probe the magnetic and electronic structures of this compound and reveal a highly anisotropic
spin-polarized Fermi surface and the emergence of a spin-density-wave order in the altermagnetic phase. These
characteristics suggest that K\VV2Se20 could be a helpful platform for high-performance spintronic devices and for
studying many-body effects coupled with unconventional magnetism.

D14-41
Giant spin-orbit torque in a non-symmorphic topological Dirac semimetal
Zhiming Wang*
Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences

Nonsymmorphic symmetry offers a powerful framework for designing topological quantum states and
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enhancing charge-to-spin conversion, critical for next-generation spintronics. Yet, realizing topological Dirac
semimetals with high-efficiency spin-orbit torque (SOT) remains a significant challenge, limiting progress in
low-power devices. Here, we demonstrate for the first time that hexagonal SrirO3 (S10), a symmetry-enforced
topological Dirac semimetal, exhibits giant spin-orbit torque efficiency of 2.26, representing the highest reported
in topological semimetals to date. Direct visualization via in-situ angle-resolved photoemission spectroscopy on
high-quality epitaxial thin films confirmed the symmetry-enforced topological Dirac semimetal state, intrinsically
linked to this giant spin-orbit torque efficiency, revealing a synergistic mechanism involving spin-momentum
locked surface states and three-dimensional Dirac points near the Fermi level. In hexagonal SIO/ferromagnet
heterostructures, we furthermore achieve efficient magnetization switching at a low current density of 5.9x105
Alcm2, surpassing the performance of most reported materials. These findings establish non-symmorphic
symmetry as a transformative design principle for spintronic materials, enabling unprecedented charge-spin
conversion efficiency and paving the way for ultra-low-power devices.
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D14-50
Electrostatic nano-corrals for quantum confinement of charged excitons
Zhe Sun
Beihang University

Quantum corrals provide a platform for investigating quantum mechanical phenomena such as confinement
and standing wave formation at the nanoscale. They were first observed in scanning tunneling microscopy
experiments, where precisely arranged adatoms on a metallic surface create a circular boundary that confines
localized, quantized electronic states. Building on this concept, we demonstrate an electrostatic excitonic corral in
a monolayer transition metal dichalcogenide (TMDC), where charged exciton complexes are trapped by
quantum-confined electrons and encircled by a cloud of neutral excitons. This confinement is achieved through a
tunable electrostatic potential generated by a monolayer metallic screening layer with mechanically created
nanopores. Unlike conventional electrostatic gating methods, our approach preserves strong localized electric
fields by mitigating edge effects while simultaneously enabling direct optical spectroscopy of quantum-confined
charged excitons. By leveraging the highly tunable electrostatic landscape in an asymmetric dual-gate
semiconductor-metal heterostructure, we induce a transition between weakly confined (quasi-2D) and strongly
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confined (quasi-0D) charged exciton states, as evidenced by distinct linewidth modulations in optical spectra. Our
approach diverges from traditional electrostatic exciton confinement schemes, which predominantly rely on the
DC Stark effect. These findings establish a versatile platform for dynamically controlling excitonic states through
electrostatic engineering, with promising implications for quantum light sources and exciton-based information
processing.
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Understanding and controlling the emergent electronic transport property at interfaces of oxides has been a
major issue in condensed matter physics for both fundamental science and technological applications. In this work,
we report a two-dimensional electron gas (2DEG) at the interfaces of amorphous-LaAlIO3/TiO, (a-LAO/TIO,) thin
film heterostructures, which exhibits a high carrier density of ~10* cm? while low mobility of ~100 cm?V's™.
Unique large negative MR is detected in the 2DEG, arising from the depression of magnetic scattering. The
Kondo behaviors of sheet resistance dependence below 50 K are observed depending on TiO, thickness on
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0.7PbMg1,3Nby303-0.3PbTiO; (PMN-PT) substrates. Furthermore, the electric-field-controlled hysteresis
loop-like resistance changes are obtained in a-LAO/TiO,/PMN-PT heterostructures. A resistance enhancement of
~8% at room temperature was achieved at an electric field of +2 kV/cm which indicates that such 2DEG is rather
sensitive to strain in TiO, layer. Thus, this work creates a new path to exploring the physics of low-dimensional
oxide electronics and non-volatile memory and logic devices.

D14-54
ALK G P B T R RN
JATHEN . RER*. Falksz
JEE TR

PR AR REEARL A 1380 7 SR DL W B AL A 1 35 2 PR ILR - IR Btk &4 1
R BRI, WTRGRIHGE S B SRS ER TS, BRI R T2R
RS TP G o RN TR, JRATER RS 8 SR BB I T 7E 802 H A iR gk A
G B AR — Y R RN TR H O AR R B, BATIRR T AN AR H T
ASRREIER, FFABL T AR G 2 R T R PR . A sk LR H A AR AN K i
SRPUHBETY, (H MBI H A PR T AH AR AL BB, X PhE ik . JF H H A i fugefn T
H AR EL I TT LACE 3R H A L RN K i B RO T AR At & AN, AR, JATW
Jei M — DR TR H A AR R BRI SRR H A AP gk By A RS2 IR, BT
S ATEDK B AR5, FRREAE BE R IR b R IUH — R A LS8 S EIRAS, X —Fh—E =1
BT RRA. TR H A RAR A, Bl d A 150 U LR 10 B8 O 4 8 4K A 1t
FARRAIR, RN TS, FATADURDIH] & 17 H A e gk, JHE LIl 7 — Mo
FS 2.1 oK s A LR, A2 S HRATR HRIRS TS, T BRI A

D14-55
SEF A BRI A PN E A 246 B B A (AR 77 1 B Kagome @it
SRERIA L. IR 2L RRML . FETUR . =R L ORIH N AR mAE L TR
1. dbRtmiE K2
2. WBURF
TE Yt R RS R R rp, LT R 4 M T J2 AV A7 R B EEAG 30 v P U . T o s v T s v il
HERPRL 2 8] i A1 n] LA B mT R L RO BE SR di ks, NIR BB AT B TSR T & . ([ESE
B, AR A RN SR e A B S A E A I, o AR AR S B IO 0 T AR, AR
KRB ARG R R E . DU MAXUZ A S 0, A5 B A r] DUF 5 = A PR B R 1 — 4
T HUEIE . X4t R EE A RN T DA B HoAth 4 AR R G
XH, RIMTBRET NIERANZ-DEABETFRSHERIS . RN, SHERSHEAHE
TR DX 3l THT FRUAR 2B SO AP SR fE ABCA MEBE . B AR IR A2 TRATTTE S5 04 S AA 1R /I A B B 1 U2 - U2 A
Sl ORI 1 —FhiEsE BT AR B Kagome fat%, 1% Kagome fnt& I RETT FEAKAE X IR H A Py 4544 .
T INEEXZ 2 B LS f, BATSEEL T M Kagome & 4% 21 HL 7RI Y Kagome &fds (46748, Jf
HX X — AR AR AT T HAR RS . BATRITH T4 IR, /A B g SUZE-BUZ 0 B IE A B — M T
¥R Kagome &ai& FH AR IRIA Rl

D14-56
RIEEA R
T
JemR

D14-57

fERZE SR I 5 4 RS ARG S S L3R AR R AT I

18



H E M KK £ 2025 D14. ETHRIRFE 5 A

B
o 6 F7  HR TA

RAEGIRAL LR 2 Fog 2 PO B GONURE 22 [ A, il T F SRR AL AN B AL SR A A L0
FERZARAEG AR, DA S2Ja AR 4R )57 i bkl BB i mid i, o s 2k
AUCHAF 1) B e REA S5 A A B 57 R ) 422 (10 Ji 3 Gl AL R 5 T, S L ey 20 ) e L U ) AT R TE R
G IIREE A T R ST R I R FEL - 3R (R RAGE 2 o R I i T 4 [ R M 28 T B N4 B R W7
Jigs, BAT IR A A A S AL R RE T HESU SRR, O T RISE S SR SRR (S B AR
BA TSR R Z .

FEAAR S PR A E3 BA TR P — 2508 DL 7 H0 55 i 45 1) 1 20 B ) 9 T e M i ) AR 5 45k, o
S I (0 S A S5 e, 7 [ B b BRI B T AR JE 5 Rl A RIS T AR 498D 2% (~21
ZNED) GRREME BRI ] CR I INAZ A0 D), s BRI S NEE (1010), RASHIAE kIS TA] (510 4F)
AL S HO T A o 10— 2D A TR o B8 1 P 8 T AR R B S HERROR, BRI 1 R T 4 — 4
ORI IR (IRFEMERRIE A 20 9ED) PP MIHIE S RAT it & EARFRI AR A ELBOARIE T, izas PRl S
Ay 2 AR IE 2 R A AR 6 1715, %4 4P il 4 A DURT DLB I 22 ke db AT e . R
BT AR —HER RHA TEAL 5 IR 6 SR PR FL A5 N BB AT A R B o TR i A DG (1 P )
FAE, FERAGT ESC T YA EA L ATDIR R RUIRES, R T “OR™IZFRIIfE . XELIRFTE R T
SR FURWR REA AR SR REZ A . D AFRES T RE S, 7 BRI SRSt — 25
AR R KRS ] A

D14-58
AN BRSO RS
i
I R S 5

AN RO R BN SR BRI FE R R M B 8 73S, Bantndl s A S A 2 o A 4
Mt T EE B[], SR, KPR SRR A M RHEEATIR, Fefm ez —. R RN
Wi 7 PR R, (BRI INMET R R R TCVE DRIE R - LR, R & R EOAR 122 K,
N B R B SRABFERRA ) T S ARG I 01 7R R O AT e

Hig b, BRTETHE TR, WEAFHTEENT R G SR sl [2]. AR, B
Pt B AR T HUE R R IAHAE, R IRINTRER . 1 H, HaE-T RN RS (TB) i ™A
REfRFF, FEHFLZ ML (DFT) NE/RHEZEORL JATE b il b5 Ik FLIR A skl 9 oKt i
Jias RUE R S0 SR T B A, SRR CRAEAT T B B S #0 AP R E[3]. S48 DFT Ll J SSH
R TSN T R AT R, (B2 SERRAR I A RN AT SRR ANK AT Aot RE T AR ST R e k. BRIk,
FEORUESR PN R RAE AR B Gt _E 5 RSP P R AR A A5 SN 2. FRATIAE A St AR P B ) 1 L 2 28l
(non-Kekulén) KA s MG RRIBSRAG 40 M0 S8l 9Kty (At 22 B [4], AT e iEnd 51\ B 35
SR TSN, WA RGN . BT B (STMD RIEEEA R 171 B AR
(nc-AFM) RAE, AR T BA XIGEFEE R TLL T A ik GNRs B 2CE . b, B 1%
S BA BENY RS, BRI VTFRAEES, R4, TR E M G S ou B RE
(Ko 2T ANATRMRAERS L 55 L5 SQIBR RN AT FE S BRANWT I N, IX— W FE R AT A S o L7 R G
KA R T IRIIRER

D14-59

FRGEETME S
KT XA SRR, B TERE
B S R R

19



H E M KK £ 2025 D14. ETHRIRFE 5 A

R s 5 HoA — 4R R BEAT AT SR N MRS, R AR R S 4R g 450, B — &
BIHTET ) - F-REAR 5 DO RENE o XSG i BRSBTS 5 52 1) 737 « WA AN 7 3 AN U B 7 A R R 8K
BRI MR WIBERME B A A SRR HIIY . DUA SRR B B A5 O, RATAHSRACHL T R A 842
57 R ) LA SR ORI R AR 5 T I 38 5 TR 20 1B (R0 IS5 2R, 2 ) L P 0 5 1 SR A 37 T 7
% 2 BWEE T PR A i3 AR X AR R B 5, R — RB R REAY B IEAR1F  WAFHLAR 1 HL i
Je LRI SR TR, B0 S SRR E A R S R S A T s AN U N

D14-60
327570 SR M R ) P T 5 SRR UL
Pl >

iilEa PN

ZJ7 (ABC) HEBR N2 240 S 2 ol 1 HAIE P 5 S 0 37 o 7 am SR RN, 3 J LR 323 1T
2R, i, W SHRAEARRRNET A SMAREI TES. 2. BT REERNSE RS
FREBBRRIKE TR SR, 2R KT B A7 SRR O ROW I A Se g e e I AR B =, X LR %K
MR HL 7 SE R A SCIBR RN AL B A IR R - AN TS5 R SRR R IS IRm 78, AR R
FHBEIE B FEEYE (STMISTS) RISIRINEIAR, UEIFEZE 5 2 2 A0 SR 1 v 1 SRR RO A 3 A R v
W 7 &5, EEAR: D RGUHER T =2 BIURZE 50 88051 4R A FL 7 ORI ) J= i
M, KRBT AER X T BT RIES, IR ISR 22540 880 BATIZ MR R sl (L ORI 2) A
W RHEIR T SRR N =2 525 SR R SR R AR I i RS R TSRO s 3) FEZE T IR R AR
HislMoS2 S 4, MSEAs ) B LI B B TS M4 A T2 AOA7AE, UESEHAE th B e pUE RS & 48
PP A I B RS PRI . EIRHI T M 5% B R7R T 380540 SR 1A A S MR 14 FL 1 45 P T HL 1 58 S TR
BN, NSBVE G R R EHVER RBE TS RM T RIS,

D14-61
R — A HUELR 0 SIS R G R IR R T e 45
WKEE. R YR
SRV INEwN=

H AT —4EAL-TO N 0 45 SRS K 238 A A R BRI B ARG 78, TS B IS 4. 45 A
RERE 2R AR E, JAER T —F A N a3, T3 B 16 S A s 45 5
THERIURE S R AR o A AN RS, AT R A A SRR B B AR T M S HUE
2o ANMEZONEE GRS, RN, 7> dds s A AL AL P EE Sy, SRALT 20 Tfa sl 7
(A2, IR ) 5 T2 L 56 2 (B A 5 S A W LHE R B B, AT B8t I B 17 3523 A HUHE 2R a0 e o 4
o SHRESHIN R AR T H AR, o M SR IR K SO AT WU ZR (K A5 o AT T4
R, WAL H SRR RN )3 A KRB SIPEAT e 45 SV ) — 4 L-To AL o S M — AR 1T S
%, IR RS TR 2 B s e A R

D14-62
ARET NEMORZEEHTE TSR
FEHET >, AR
Bl YT NEPNE

AR TR AR, 2R T PR EE Y s E, RS M UL, R
PO & R B A B IR A SR R & a7 T R A o A DME R SRR 7T, FPRHE UL
AL WA — AN SR, UL A5 b D S P R A BT X AR 3, PR
AT B IEsh Bt A B 12 LB R K oA, AT LSRN DU AR (A R .

XH, FATEAEASEERNE T RSN, A RORTE T L, T SEEL T A R DR
GRS [1,2]. ERZA SRR T T, W SBULEMA A 0 2] o BkAe, BEiSBUE 72 IR AE1E
20



H E M KK £ 2025 D14. ETHRIRFE 5 A

4 f BRI ERIRER[L]. fEXUR A SRR T b, BATE X7 S B EMAL 0 B 2n LR
e, P T BRI AL RE TS, NBEAS F T P AR T A SR AL 1 AR B R [2]

b, BAVRRE T — R EA TR T AW 50 [3,4], RENEAE SIS PR B R IR B,
AT SEBL 150t UL R SRR Y. Il %, BATREEXUR A S E T A seE T M=0 M1 M=1 ff
SRR, DU 7 IR R R T A e R TP SRR [B]. XA T I
B URTPARALR T RE R A RIERIZ RN, O ARKREE T LT B R as o HR gt TR & .

D14-63
T RE RS BE R 2814

FPRI*
E ZgkRtEH0, Jbat, 100190

G RE TR T 2 R . W ShAVEH S EREMISETT, TRAT R I R B E S, HRSE
CNET. NI IEIBDHANRE RN A, REEARIRSS M AL “GANE T [ CALaE " A,
BERMLAS B X EEBEATREHE IR 2 BRI . AR R EAR L AR F1 “THE” Bonsr B 4e
1, EHAAERBIERIUR SIIAE. KIERF SRR, XE DL 2 PR RE R RE IR O /R R . IR “ IR Gl
EIAE 7 B RGO EOR O 2 A BT TR o 0T RS B A 4R PR AL A T 170 B B B a1 (KB Tt e
Forb R T 17 RIS A8 A I P £ it 15 20 — 4~ AR R R A RE R R 2SR 5

D14-64
BBk 4
AN B>
EHERHR

TR R R BB R . ENTEAIRARI B 42, R IKEI AL RE UL TE I 57 I B L
Pho SRT, HCACSS AR AL AT I RE 7 S5 i) FE PHAR B o O T R ORIX — D, BRATIWE T T H R A B P T A
AT AL R LIS 2 4 o e B L A2 PR ) 0 PR R S BILROR AR B 7 it FEL A £ AR T D Be e A4 i PO 8 2
PHAS .

D14-65
Redirecting On-surface Cycloaddition Reactions in a Self-assembled Ordered Molecular Array on
Graphite
Yuli Huang*
International Campus of Tianjin University, Fuzhou

The synthesis of atomically precise carbon nanostructures in ultra-high vacuum has seen extensive progress
on metal surfaces. However, this remains challenging on chemically inert surfaces. It is because the thermally
activated C-C coupling encounters a severe “desorption problem” on weakly interacting substrates. In this study,
we report an extraordinary [2+2]+[2+2] cycloaddition triggered by mild annealing (~210°C) in a highly ordered
n-conjugated molecular array on graphite using scanning tunneling microscopy. In contrast to irregular dendritic
fragments typically obtained on metal substrates, large supramolecular islands are observed here with
cycloaddition products and other polymers over 30%, which are embedded as defective individuals or chains
(grain boundaries). First-principles calculations reveal that the energy barriers of the multiple
dehydrohalogenation and cycloaddition reactions are reduced by catalytic Fe atoms but remain energetically
unfavorable. A distinct driving mechanism is proposed for redirecting the reactions on graphite surface, where
additional intermolecular coupling, steric hindrance, and interfacial interactions play significant roles. This study
introduces a new paradigm for understanding on-surface synthesis on non-metal substrates.
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Research on the Thermal Conductivity and Thermal Expansion Coefficient of TiAI3 Alloys Prepared by

Electromagnetic Directional Crystallization
Renfu Wang1,yakun zhang2,4,wenhui ma*2,3,xiuhua chenl
1. School of Materials and Energy, Yunnan University, Kunming 650504, China.
2. National Engineering Research Center of VVacuum Metallurgy/Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China
3. School of Engineering, Yunnan University, Kunming 650500, China
4. Silicon Industry and Engineering Research Center of Yunnan Province, Kunming University of Science and
Technology, Kunming 650093, China

The intermetallic compound TiAls, distinguished by its exceptional specific strength, low density, and
superior oxidation resistance, has emerged as a promising candidate for high-temperature structural applications.
In this study, TiAls alloy was synthesized via electromagnetic directional crystallization technology utilizing
aluminum alloy scrap (AAS) and Ti sponge as raw materials, achieving effectively removal and purification of
impurities (e.g., Fe, Mn, Zn, and Mg). The focus was on the segregation removal of impurity Fe (reduced to 0.25
wt.%) and the formation enthalpy calculated by first-principles, the results indicated that Si has a repulsive effect
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on Fe, promoting the segregation removal of Fe. Furthermore, the results show that Si (content ~ 2.27 wt.%) will
be solid-solved in the TiAls prepared by this way. The solid-solved Si will cause lattice distortion, enhance phonon
scattering, reduce the mean phonon free path, thereby significantly reducing the thermal conductivity (30-34
W/(m K)), and at the same time, improve the stability of the thermal expansion coefficient (CTE)
(7.21x107%-12.33x107¢ K™!), which matches the typical high-temperature alloy matrix and meets the requirements
of high-temperature structural materials. Furthermore, the heat transfer mechanism within the TiAls alloy was
elucidated as a synergistic interplay of phonon-electron coupling. This study establishes a novel, sustainable
methodology for TiAls fabrication through AAS and Ti sponge utilization, with great potential for
high-temperature structural engineering applications.
D14-69
Direct evidence of intrinsic Mott state and its layer-parity oscillation in a breathing kagome crystal
down to monolayer
Wenhui Lil,Huanyu Liul,Zishu Zhou2,Hongbin Qu1,Jiagi Zhangl,Weixiong Hul,Chenhaoping Wen1,Ning
Wang2,Hao Dengl,Gang Lil1,Shichao Yan*1
1. ShanghaiTech University
2. The Hong Kong University of Science and Technology

We report direct spectroscopic evidence of correlation-driven Mott states in layered Nb3CI8 through
combining scanning tunneling microscopy (STM) and dynamical mean-field theory. The Hubbard bands persist
down to monolayer, providing the definitive evidence for the Mottness in Nb3CI8. While the size of the Mott gap
remains almost constant across all layers, a striking layer-parity-dependent oscillation emerges in the local density
of states (LDOS) between even (n = 2,4,6) and odd layers (n = 1,3,5), which arises from the dimerization and
correlation modulation of the obstructed atomic states, respectively. Our conclusions are supported by a critical
technical advance in atomic-scale LDOS mapping for highly insulating systems. This work provides the definitive
experimental verification of correlation-driven Mott ground states in Nb3CI8 while establishing a general protocol
for investigating the interplay of electronic correlation and interlayer coupling in layered insulators by using
low-temperature STM technique.
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The development of large and uniform crystalline 2D flake magnetic materials, due to their low energy
consumption and rapid response times, remains a central focus for researchers. In this study, molecular beam
epitaxy (MBE) is employed, using iron bromide (FeBr2) as the source material to fabricate on an Au(111) surface
at room temperature. Low-temperature scanning tunneling microscopy (STM) measurements reveal two distinct
phases with varying thicknesses. As the growth progresses, FeBrl.5 transforms into FeBr2, which could revert to
FeBrl.5 over time at 150 <C. The semiconducting behavior of FeBr2 is identified through scanning tunneling
spectroscopy (STS) and ultraviolet photoelectron spectroscopy (UPS) measurements. Additionally, X-ray
magnetic circular dichroism (XMCD) measurements of FeBr2 indicate that the monolayer exhibits ferromagnetic
behavior, while the bilayer suggests a possible interlayer antiferromagnetic coupling. These findings provide a
valuable platform for the thermodynamic study of low-dimensional materials and highlight FeBr2 as a promising
candidate for application in advanced multifunctional magnetic devices.
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Structural evolution and electronic structure characterization of potassium doped blue phosphorus

Kun Liu,Chen Liu,Jinfeng Xu,Jiaou Wang*
The Institute of High Energy Physics of the Chinese Academy of Sciences

Potassium ion batteries are a new type of energy storage device, and phosphorus, as the anode material with
the highest theoretical capacity, indicates that phosphorus based negative electrode materials have broad
application prospects in potassium ion batteries. In recent years, many research works have shown that applying
low dimensional materials or nanostructures to the preparation of ion battery anodes is of great help in improving
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battery capacity. We use low-energy electron diffraction (LEED), synchrotron radiation in-situ X-ray
photoelectron spectroscopy (XPS), and angle resolved photoelectron spectroscopy (ARPES) to investigate the
interaction between potassium and blue phosphorus, as well as the structural modulation caused by electron
doping. By molecular beam epitaxy (MBE), potassium atoms rapidly mix with the blue phosphorus surface and
adsorb at the hollow site at room temperature. Subsequent high-temperature annealing will form a new
(5V3x5v3)R30° structure, or annealing and potassium supplementation will form a more stable 2> structure. And
the detection of electronic structures also allowed us to observe new energy bands from these two structures that
had never been observed before.This study reveals the complex interaction between potassium and
two-dimensional phosphorene, providing guidance for the preparation of novel low dimensional materials.
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