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#ELELZ Science 13
[1] Strengthening Ni alloys with nanoscale interfaces of negative excess energy
MARSFERPRKREFERLESS
HfRAE B: Science, 6 Nov 2025, VOL 390, ISSUE 6773
YEF: J.X Li, Z. H. Jinet al.
B—VEZF BN Liaoning Academy of Materials, Shenyang, China.
2 3C4EEE: https://www.science.org/doi/10.1126/science.aead4299
EA#RE: https://lam.In.cn/Insclsys/zyjz/2025110511580684719/index.shtml
Abstract: The strength of nanograined and nanotwinned metals is limited by the
inherent instability of grain or twin boundaries below a length scale of typically about
10 nanometers. From experimental and density functional theory calculations, we
found that the coherent interfaces between face-centered-cubic and
hexagonal-close-packing lattices with a negative excess energy were more stable than
twin boundaries in supersaturated Ni(Mo) solution. The negative excess-energy
interface can be produced at extremely high density in Ni(Mo) solution with average
spacing as small as about 1 nanometer, which inhibits plastic deformation and
elevates the strength close to the theoretical value of the alloys. The measured
Young’s modulus of the Ni(Mo) alloys increases obviously with the interface density,
reaching 254.5 gigapascals, well above that of the same compositional metallic glass
and intermetallic compound (NisMo).
TEERRE: DK 5 DK R G I 7 52 IR T L i 5 el et AR R RURE (G
WL 10 990K LR IAEAREN . Bl 5% EZ IRt E, ik
PLAE T A0 Ni (Mo) [l VA A, B G e 58 4 T 4 3207 — 7N 05 e 3 HERURE - 57
] b 2R S B AR E I o IR AL ) BB ST AT AE N (Mo) [ A vh S BN v 2% 2
orAn CEBIRERZ) 140K, A RAm| BBIEAR I, b el o B2 @ #Ag AR R .
S S5 R, Ni (o) & < g PO i 5 1 2 B2 B 35 4T, fsni& 254 5 1,
W T R e mBE S e EY (NiMo) HBiE(E.
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[2] Atomic layer bonding contacts in two-dimensional semiconductors
SRR T R

HARAE B Science, 20 NOV 2025, VOL 390, ISSUE 6775

fE#: LI GAO, ZHANGYI CHEN, ZHENGHUI FANG, SHUCAO LU, XIAOFU
WEI, HE JIANG, ET AL.

B—VEF B AL Academy for Advanced Interdisciplinary Science and Technology,
Key Laboratory of Advanced Materials and Devices for Post-Moore Chips Ministry
of Education, State Key Laboratory for Advanced Metals and Materials, University of
Science and Technology Beijing, Beijing, China.

School of Materials Science and Engineering, Peking University, Beijing, China.
School of Materials Science and Engineering, Beijing Key Laboratory for Advanced
Energy Materials and Technologies, University of Science and Technology Beijing,
Beijing, China.

SRS https:/www.science.org/doi/10.1126/science.adz2405

E A #HRIE:
https://skl.ustb.edu.cn/xwzx/sysxw/0bbb539110404234b94a46daf6823705.htm
Abstract : Van der Waals contact between two-dimensional semiconductors and
metals has always been inferior to covalent bond contacts used in semiconductor
industry because of weak band coupling and low bond strength. Here, we report an
atomic layer bonding (ALB) contact with strong band coupling and high interfacial
cohesion by establishing a metallic coherent bonding interface between the

transition-metal atomic layer of transition-metal dichalcogenides and metals. This
contact exhibits ultralow contact resistance and superb thermomechanical stability,
comparable to those of covalent bond contacts and surpassing all reported contact
configurations. ALB contact formed in monolayer molybdenum disulfide and gold
demonstrates a contact resistance of 70 ohm-micrometers and thermomechanical

stability up to 400°C and delivers a maximum on-current of 1.1 milliamperes per
micrometer after high-temperature annealing, all of which meet industrial integration.
WEME: 4SR0S SR EEEEm b T a5, R, Hme
b2 S A Mk R A P A B Ak A A AR S e R RN
JRIE TR 5 R A e R A T S S, 08 1 A s R S R = A N R
HR T RS (ALB) %fido JXAh 2 ki 7Y 2 00 H B ARG )42 fich B BELATIZAS HE A0 AL
WA R, PSRRI, TR T T CaRE R . AR
B AL B AN AR 28 TP ) ALB 25 7 H 70 BRI (0 12 ik L BELNT /=33 400°C
FRBUAS E P, iR K R RORFE R 1.1 22/60K, XS E
bR R 7 K
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Fig. 3. Electronic properties of ALB contacts.
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[3] Increasing the dimensionality of transistors with hydrogels

FRZK RIS ¥ P A 4 B

HARAE B Science, 20 NOV 2025, VOL 390, ISSUE 6775

fE#: DINGYAO LIU, JING BAI, XINYU TIAN, YAN WANG, BINBIN CUI,
SHILEI DAL ET AL.

B—{EF BAT: Department of Electrical and Electronic Engineering, The University
of Hong Kong, Pokfulam, Hong Kong SAR, China.

S 3CHEEE: https:/www.science.org/doi/10.1126/science.adx4514

B Y 4RIE: https:/www.cee.hku.hk/20251124-2/

Abstract:  Transistors, fundamental to modern electronics, are traditionally rigid,
planar, and two-dimensional (2D), limiting their integration with the soft, irregular,
and three-dimensional (3D) nature of biological systems. Here, we report 3D
semiconductors, integrating organic electronics, soft matter, and electrochemistry.
These 3D semiconductors, in the form of hydrogels, realize millimeter-scale
modulation thickness while achieving tissue-like softness and biocompatibility. This
breakthrough in modulation thickness is enabled by a templated double-network
hydrogel system, where a secondary porous hydrogel guides the 3D assembly of a
primary redox-active conducting hydrogel. We demonstrate that these 3D
semiconductors enable the exclusive fabrication of 3D spatially interpenetrated
transistors that mimic real neuronal connections. This work bridges the gap between
2D electronics and 3D living systems, paving the way for advanced bioelectronics
systems such as biohybrid sensing and neuromorphic computing.

HERRE: AT IR TR R, (5 EYWIE, A 48 (2D) 454,
KRS S ERGRIF . AN B =4t (3D) A SER. WA kiE
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[4] A cross-linked molecular contact for stable operation of perovskite/silicon
tandem solar cells
BHERT /AR B K PH e R Tt AR B 1B AT M T Bk 4 T el
HARAE B Science, 20 NOV 2025, VOL 390, ISSUE 6775
#E3: BOXUE ZHANG, JUNSHENG LUO, HAOMIAO YIN, QING LI, SIQI SUN,
NINGXUAN ZHANG, ET AL.
B—{EF BAT . National Key Laboratory of Electronic Films and Integrated Devices,
School of Integrated Circuit Science and Engineering, University of Electronic
Science and Technology of China, Chengdu, P. R. China.
Department of Chemistry, National University of Singapore, Singapore, Singapore.
R https://www.science.org/doi/10.1126/science.ady6874
B ARIE:
https://news.uestc.edu.cn/?n=UestcNews.Front.DocumentV2.ArticlePage&1d=98004
Abstract : Monolithic perovskite/silicon tandem solar cells surpass the
power-conversion efficiency limits of single-junction solar cells but face challenges in
operational stability. We identified fill factor diminution as a key performance-loss
mode in the state-of-the-art tandem architecture. We reveal that widely used
hole-selective molecular contacts, which enhance tandem cell performance, undergo
thermal degradation that undermines charge transport. At elevated temperatures, the
resistance of conventional monomeric contacts increases by about sixfold because of
thermal-induced disorder. To stabilize interfacial structures, we introduce in situ
synthesized cross-linked molecular contacts based on Schiff base linkages.
One-square-centimeter ~ perovskite/silicon  tandem  solar  cells  achieved
power-conversion efficiencies exceeding 34% (33.61% certified), and three
independent devices retained 96.2 £ 1.7% of their initial performance after about
1200-hour maximum power point operation under AM1.5G illumination at 65°C.
TERRE: PSR /e S 2 K FH A L BB 5 45 K PH e FEI ) D) FR i 4
FAR PR, ABAEIZAT A2 VE T T AT A AE B - W FE LA S AE iR St B 2 rR It 5 4
7R b — Aot PR B AR R A . ARATT AL, T AR s G R
TSR B AR R R RO VR R, (H R P IR, AT RROR s AR AR SR
BT REURF, &G AR il B PR M N 2075 A O 1R E S 4E M, WA
FIN T Fe T8 I ) SR AL B AR 7T A 2B —F 07 JEOK 5 8k
/T8 2 K BH B FRLL R D 3R B 4 R i 34% (ZRIAIEN 33.61%) , = ZHMArE%
FHLE 65°C. AML.5G Jal . ORI FUISATH) 1200 /NG, A5 rT EREFRISG T RE
11 96.2+1.7%.
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[1] Atomically resolved edges and defects in lead halide perovskites
B AL S BRI R T2 A AN B B 3
H /g B Nature, 13 November 2025, Volume 647, Issue 8089
YE 3 : Biao Yuan, Zeyu Wang, Shuchen Zhang, Christoph Hofer, Chuang Gao,
Tamazouzt Chennit, et al.
B—AEHZ BAL: Electron Microscopy for Materials Science, University of Antwerp,
Antwerp, Belgium
Center for Electron Microscopy, South China University of Technology, Guangzhou,
China
School of Emergent Soft Matter, South China University of Technology, Guangzhou,
China
State Key Laboratory of Quantum Functional Materials & Shanghai Key Laboratory
of High-Resolution Electron Microscopy, ShanghaiTech University, Shanghai, China
State Key Laboratory of Precision and Intelligent Chemistry, University of Science
and Technology of China, Hefei, China
48R https:/www.nature.com/articles/s41586-025-09693-6
EA#HRIE: https://www2.scut.edu.cn/emc/2025/0530/c37838a592839/page.htm
Abstract: Although edges and defects constitute only a small fraction of crystalline
materials, they exert an outsized impact on a material’s properties. Organic—inorganic
halide perovskites are promising next-generation semiconductor materials with
superior cost effectiveness and interesting optoelectronic properties. However, clear
images of their edges have remained challenging to obtain owing to their extreme
sensitivity. Using truly high-speed ultralow-dose four-dimensional scanning
transmission electron microscopy with dose fractionation, we perform ptychography
at, to our knowledge, the lowest-dose atomic resolution to date, revealing not only the
detailed atomic structure of the edges of a halide perovskite but also their structural
dynamics. A majority methylammonium (MA) and iodine (I) edge termination is
observed in methylammonium lead iodide (MAPDI3), and the damage rate of its edges
and internal defects is found to depend on the concentration and type of vacancies
present, with a preponderance of I vacancies in particular correlating with higher rates
of damage.
WERE: BORLGAMERNE R BGRARAPRH — N, (HEAT AR R
A B RHIR T o AHL—HL A S BRI 2 JUR BT S5 T — R IR R, AR
DERH AR A0 R DG R R BE , AE R AR S AR, SRATA G5 T i SR AT
SR B o W FT AR L ey TR AT B DU 449 F8 05 5 ' 7 B ROR, 4581
BrENE, K TS s ERN R TR SRR, MRS T ke
PRERT TN S BRI JR 1454, I84B7R TG A B 15 . W FCLAE TP L A
(MAPbIy) PRI R 2R R R (MA) Il (D ERG RS, R
YIS uIES oD RGN (ST UE 787 N2V P R S nt DA P9 I E <RI S B PR 1 St DAL
H 5 AR K



https://www.nature.com/articles/s41586-025-09693-6
https://www2.scut.edu.cn/emc/2025/0530/c37838a592839/page.htm

= ' N e
RO S R ONSSR

SO

Fig. 1: Ultralow-dose 4D-STEM imaging of MAPbI;.

Focused
probe

e
HAADF - o «—\Timepix3 ——>
detector LAADE

—

i 0 10 20 30 40 56
Collection angle (mrad)

Electrons

<




e O N\
. ‘ \ <)
NN

[2] Silicon solar cells with hybrid back contacts

FAL TS B S5 M TRE K PH RE LT

Hififg B : Nature, 13 November 2025, Volume 647, Issue 8089

YE#: Genshun Wang, Mingzhe Yu, Hua Wu, Yunpeng Li, Lei Xie, Junzhe Wei, et al.
B—VEH BAL: Central R&D Institute, LONGi Green Energy Technology Co. Ltd,
Xi’an, China

School of Materials, Institute for Solar Energy Systems, Sun Yat-sen University,
Shenzhen, China

£3CBEEE:  https://www.nature.com/articles/s41586-025-09681-w

E N HRIE: https:/materials.sysu.edu.cn/article/766

Abstract: Silicon solar cells are essential for sustainable energy but remain limited by
efficiency losses, particularly in the fill factor. Here we develop a hybrid
interdigitated back-contact solar cell that combines advanced all-surface passivation
with laser-treated tunnelling contacts. This approach achieves a power conversion
efficiency of 27.81%, approaching 95% of the theoretical limit. By integrating high-
and low-temperature processes, we suppress recombination and enhance contact
performance, achieving a fill factor of 87.55% —nearly 98% of the theoretical limit. A
model links the ideality factor to carrier loss mechanisms, elucidating carrier
recombination in both the bulk and the surface and clarifies key fill factor losses
owing to recombination. These innovations provide both experimental and theoretical
advances towards scalable, high-efficiency silicon photovoltaics.

THERN R K PH A HL O AT HFEE REVR 22 OC 2L, (EAI 2 BIRCRAUR I RG], e
AL AT J7 o WEFCAIT R T — R A S e 5 H R B RE L, a5 &
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Pl BRI PR 1) 95%. I B G m iR T2, BFAEIG) T 246, fem 7 Mk
e, SCHLT 87.55% (HEITFRIRHRIR 98%) MIHEFN 1. 1B ALK FRAR R+ 5 4%
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Fig. 2: Laser treatment effects on the i-a-Si/p-a-Si stack of the HIBC cell.
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