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Featured
Article
20 June 2026 | Open
g the vibrational Schrédinger equation with a;
neural networks

Solving the full-dimensional vibrational Schrédinger equation remains challenging for polyatomic
molecules. The authors present an efficient neural-network approach for accurate vibrational energy
calculations for molecules with more than ten atoms,

Shuaishuai Zhao & Dong H. Zhang

Article Browse narrower
20une 2025 | subjects
antiferromagnet Astronomy.and planetary science
Itis possible to realize axion electrodynamics in a material with an isotropic and linear magnetoelectric Chemistry

response, however, such a material has thus far evaded experimental realization. Here, Mishra et al
i : . i . Energy science and technology
succeed in creating such a linear isotropic magnetoelectric response in powdered Chromia. g
Abhilash Mishra, Robin Karothiya & Christian Binek Engineering Materials science
Mathematics and computing

Article Nanoscience and technalogy
20 June 2026 | Open Access

Direction-resolved nanoscale optical imaging with near-
nanometer resolution by emerging infrared torsional force
microscopy.

Opics and photonics Physics

Browse Physical sciences across other
nature.com journals »

Probing nanoscale ligh i ions requires access to optical anisotropy and
ultrahigh spatial resolution. Here, authors develop torsional force microscopy-infrared imaging,
enabling near-nanometer optical imaging and direction-resolved mapping of local optical responses.

Ye Gazit, Son T. Le & Min Ouyang

Article
20 June 2026 | Open

multiscale perovskite engineering

Chromium poisoning and sluggish oxygen kinetics limit oxygen electrodes in reversible solid oxide cells.
Here, the authors report a triple-barrier perovskite that suppresses St segregation, traps chromium, and
tunes surface chemistry, enabling strong chromium tolerance and long-term stabiliy.

Min Li, Huixian Liu & Zhibin Yang

ne 2026 | Open A
Modal contrast engmee ing in ultraviolet and visible metalenses
enabled by material-selective hybridization

The authors present a material-selective hybrid metalens which produces high-efficiency performance in

distinct spectral windows without geometric modification. The work establishes hybrid metsurfaces as a
manufacturing-compatible alterative to bulk refractive optics.

Junhwa Seong, Youngsun Jeon & Junsuk Rho

Article

20 June 2026 | O

for alkenyl and allylic carbamoylation with branched alkenes

The authors report a regioselective hydrogen atom transfer process that enables divergent
carbamoylation of branched alkenes. Through modulation of the electronic and steric properties of the
ligands, this cobalt complex achieves precise discrimination between hydrogen atoms exhibiting minor
differences in bond dissociation energies (BDE), affording vinyl and allylic amides with predictable
selectivity.

Ziyu Jiang, Jing-Ran Shan & Jiannan Zhao

Article

ne 2026 | Open Ac
chlral chromophore engineered donor for constructing
circularly polarized organic long-persistent luminescence

Organic long-persistent luminescent materials with chirality are desirable but hard to obtain. Here, the
authors report the development of such materials with exciplex emission as a result of a charge transfer

process.
Xin Yan, Yunliang Ji & Wei Hu:
Article

20 June 2026 | Open Ac

Ambient pressure recovery of the structurally unconventional
hydride Y;Fe4H>o
A hydrogen-rich material, YaFesHa, is synthesized at more than 60 GPa and remains metastable at

ambient conditions for days. The combination of single-crystal x-ray diffraction and ab initio structural
search allows to determine its structure,

Maélie Caussé, Loic Toraille & Pa

Article
20
Solvent-triggered recon
unclonable functions

iguration of optical phy:

Researchers report a reconfigurable optical anti-counterfeiting tag whose microscopic fingerprint can be
rewritten on demand by a droplet of volatile solvent, enabling renewable security without heat, light, or
special equipment.

Ji Hoon Kim, Jihee Kim & Won Bo Lee

Article

0 June 2026 | Open Acce:
Tetravalent organic cation-enabled dual interfacial regula
for durable aqueous zinc-iodine batteries

Interfacial instability limits aqueous zinc—iodine batteries. Here, the authors introduce a high-valent
organic cation electrolyte that electrostatically engineers bipolar interfaces to suppress polyiodide
shuttling and regulate Zn deposition, resulting in markedly improved cycling stability.

oudou Feng, Yanchun Xie & Jijian Xu

[}

Article
20 June 2026 | ©

N-Bordered Rylene Arches via Programmable Curved n-
Extension

Curved molecular carbons have garnered interest for their distinct properties compared to planar
analogues but are a synthetic challenge. Herein, the authors report the synthesis of arch-shaped N-
bordered nanoribbons prepared via a programmable curved r-extension strategy.

Kai Cher u Li & Zhaohui Wang
Article
20 June 2026 | Oper

Hydroxyl chem tr egulation of cellulose biopolymers for
aqueous zinc battery binders

Cellulose is an abundant and sustainable material, but its molecular chemistry remains underused in
battery design. Here, authors tailor cellulose hydroxyl chemistry to produce multifunctional binders that
stabilize aqueous Zinc battery electrodes and improve cycling stability and rate performance.

Rongfu Xu, Ningxin Chen & Zhaohui Wang

Article
20 June 2026 |

Biomimetic ferroelectrl emiconductor transistor enables
neuronal multisensory integration

Replicating the brain's multisensory integration is vital for artficial intelligences. Liu et al. have
developed biomimetic ferroelectric-se
audiovisual integration driven by hardware-native multi-physics coupling.

nductor field-effect transistors to mimick the brain's

Shuo Liu, Ligong Zhang & Ming Hi

Creation of a computational space with model-free metasurface
neural network

Physical neural networks promise fast and energy-efficient computing but are difficult to train in
complex environments. Here, the authors create a computational space that learns from

electromagnetic interactions, enabling wave focusing, object recognition, and localization without
digital models.

Mingfei Song, Chao Qian & Hongsheng Chen

Practical and dlvergent electrochemical access to
thiocarbamoyl fluorides and uoromethyl amines from
secondary amines

The authors report a practical and divergent electrochemical method for converting simple secondary
amines into thiocarbamoyl fluorides and N-triflucromethyl amines, proceeding under mild, open-air
conditions without solvent drying, degassing, inert atmosphere, or stoichiometric silver reagents

Feba T. Pulikkottil, Daniel F. Carvalho &

Article
20 June 2026 | Open

Dynamlc heterogenelty in the self-induced spin glass state of
elemental neodymium

Dynamical heterogeneity relates to particular local length scales in glassy materials that persist over
time. While well studied across a range of glassy materials, its presence in spin glasses remains unclear
due to the requirement of nanoscale imaging. Here, using spin-polarized scanning tunnelling
microscopy, Niggli et al image dynamic heterogeneity in real space in a self-induced spin glass.

orena

Julian H. Strik & Alexander A. Khajetoori

Article

20 June 2026 | Open Ac

An autonomous Iab for data-driven homogeneous catalysis

The authors report Flex-Cat, a closed-loop autonomous catalysis platform that couples parallel
miniaturized batch reactors for pressurized gas-liquid chemistry with a hierarchical, plate-constrained
Bayesian optimization framework for mixed discrete (ligand identity) and continuous (process) variables.

J. A. Bennett, N. Orouji & M. Abolhasani

Al

20 June 2026 | Open Acc

Water- modulated conformatlonal heterogenelty underlies

photosystemII

Photosystem Il converts sunlight into chemical energy via ultrafast charge separation. Here, the authors
show that water molecules in protein channels drive the multi-timescale electron transfer kinetics from
multiscale quantumy/classical simulations,

pone, Alfy Benny & Isabella Daidone

Cooperatwe chelatmn for high-performance Perovskite light-
emitting diodes
Molecular additives improve perovskite light-emitting devices, but single additives cannot passivate

defects across multiple crystal planes. Li et al. use two cooperative additives to bind different planes,
slowing growth and boosting efficiency, radiance, and stability

Rui Li, Chunru Fan & Zhi-Kuang Tan

Observatlon of magnon polarons in the van der Waals
nerant ferromagnet Fe;GeTe,

Two-dimensional magnetic materials have magnetic properties that are sensitive to
strain, implying a strong coupling between the magnetic and lattice degrees of freedom.

Here, using inelastic scanning tunneling spectroscopy Li Bansal, and coauthors find the telltale
signatures of magnon-pol. in the gnet, FesGeTe;.

Qili Li, Namrata Bansal & Wulf Wulfhekel

radical anion

Low-valent main group radicals are difficult to isolate because they are highly unstable. Here, the
authors report a stable germanium radical anion and reveal its structure, bonding and distinctive
reactivity.

Yanxue Bi & Zhaoy

ong
9

Article

en order to-disorder transition in perovskite
anodes for high-performance solid oxide fuel cells
Carbon deposition and insufficient reactivity hinder the development of anodes in solid oxide fuel cells.

Here, authors propose an entropy-induced order-disorder transition strategy to fabricate high-entropy
anodes to attain improved catalytic activity and durable coking resistance.

Gaige Wang, Rongzheng Ren & Kening Sun

As
19 June 2026 | Open Act
Koopman global linearization of contact dynamics for robot
locomotion and manipulation enables elaborate control

Viscoelastic contact underpins the use of Koopman operators with sufficient accuracy to control inputs
This enables the convex Model Predictive Control of a legged robot, and the real-time control of a
manipulator engaged in dynamic pushing.

C. O'Neill, ). Terrones & H. H. Asada

Electron rich dlanlon vacancies boost diazenide intermediates
for efficient chemical looping ammonia synthesis

Activating dinitrogen under mild conditions remains a central challenge in ammonia synthesis, driving
the search for electron-rich active sites that can facilitate N activation and lower reaction barriers. Here,
the authors create electron-rich dianion vacancies in a rare-earth carbide catalyst, providing a promising
route to efficient and stable ammonia synthesis under mild conditions.

Dai & Tian-Nan Ye

Insitu graphene-seq: | tomics and chronic
electrophysi Ioglcal characterization of tissue
roenvironments

Biological tissues exhibit coupled electrical activity and gene expression that are difficult to measure
simultaneously. Here, authors introduce in situ graphene sequencing, integrating electrophysiology with
spatial transcriptomics to enable multimodal characterisation of tissue microenvironments.

Jaeyong Lee, Wenbo Wang & Jia Liu

Article

19 June 2026 | Open Access

heterostructures toward dlrected energy transfer and charge
separation
Reproducing the structural control of natural organized supramolecular architectures in synthetic

aqueous assemblies remains challenging. Here, we report a general seeded-growth strategy that
enables precise, hierarchical assembly of two-dimensional porphyrin heterostructures in water.

Yifei Lei, Jiai Zhang & Jia Tian

ne 2026 | Open Ac
A Alight-driven multi state heterojunction transistor for
optoelectronic ternary logic circuits

Most optoelectronic circuits remain constrained by conventional binary logic. Here, Lee et al. report a
light-driven multi-state transistor that converts optical inputs into temary logic states, enabling
reconfigurable logic and in-sensor image processing within a single device architecture.

Chungryeol Lee, Dongho Ch

Sung Gap Im

Bldlrectlonal reactant flux coupling in hollow hierarchical
covalent organic framework enabling efficient uranium

extraction from seawater

1e 2026

“Photocatalytic uranium extraction can surpass intrinsic capacity limits of adsorption but is shows
limitations in continuously flowing and ultra dilute seawater. Here the authors report a hollow
hierarchical covalent organic framework microcavity reactor that decouples H;0; generation from
uranyl capture via bidirectional reactant flux coupling.

Jiacheng Zhang, Xuewen Cao & Ning Wang

Enabling high-voltage aqueous dual-ion batteries capable of
working at -40 °Cin a low-concentration salt electrolyte
Graphite-based anion intercalation aqueous dual-ion batteries using TFSI™ are limited by the need for

highly concentrated salt electrolytes. Here, the authors develop a dipole molecule-rich hydrogel
electrolyte enabling high specific energy at ~40°C.

Chuan Lij, Xintao Ma & Chunyi Zhi

Article
19 June 2026 | Open Access

All-2D vertical metal-semiconductor field-effect tran
sub-10 nm channel and contact lengths

tor with

The simultaneous downscaling of the channel length (L) and contact length (L) remains an important
challenge towards the industrialization of 2D transistors. Here, the authors report the realization of
high-performance vertical metal-semiconductor field-effect transistors based on 2D MoS; channels with
sub-10 nm L, and L.

i Zhang, Xionghui Jia & Lun Da

Paramagnetlcally dnven superconducting re-entrance in Eu-
doped infinite layer nickelates
The authors observe magnetic-field-induced re-entrant superconductivity in Eu-doped infinite-layer

nickelate thin films. They show that this behavior s the resuit of a delicate balance between the
competing effects of the Eu2* and Nd** ions,

aro, Lukas Korosec & Jean-Marc

9 June 2026 | Open Access
F_ngmeered halohydrm dehalogenase mediates remote
controlled dehalogenative hydroxylation via an
unconventional mechanism

Halohydrin dehalogenases are promiscuous biocatalysts that typically mediate the intramolecular
dehalogenative cyclization of haloalcohols to form cyclic ethers, as well as the ring-opening of these O-
heterocycles with various anionic nucleophiles. Here, the authors report that engineered variants of the
halohydrin dehalogenase HheC instead catalyze an of
chaloalcohols with remote enantiocontrol.

Xiao Jin, Hai-Xia Zhang & Nan-Wei Wan
Article
19 June 2026 | Open Act

Gradient- dlstrlbuted metal-halide dynamic memristors for
adaptive and robust voiceprint recognition
Voiceprint recognition is critical for biometric security, yet it remains susceptible to real-world acoustic

disruption. Shao et al. report a gradient-distributed metal-halide memristor that exploits intrinsic
adaptive dynamics to achieve robust and accurate voice recognition under noisy conditions,

He Shao, Jianyu Ming & Wei Huang

Article

19 June 2026 | Open Access
Fully- connected microwave photonic multi-beamformer with
fast beam-steering for broadband wireless communication

Researchers demonstrate a fully connected microwave photonic beamformer that enables broadband,
squint-free multi-beam steering with 60 ns switching, improving wireless signal gain and supporting
high-quality 64-QAM transmission.

Ni, Liangjur

Article

19 June 2026 | Open A

conveyor-belt spin shuttling in mS|[S|G

Variations in valley splitting pose a major challenge for coherent electron spin transport
in silicon quantum-dot arrays. Here, the authors report spatial mapping of valley splitting
in a Si/SiGe shuttle device and demonstrate that selecting shuttling trajectories to avoid regions of low
splitting enables micron scale spin transport with preserved coherence.

© b ke

Mats Volmer, Tom Struck & Lars R. Schreiber

Article

6 | Open Access

A contmental-scale Eurasian ice sheet 2.4 million years ago

The earliest known glacial sediments in northwest Europe are dated using cosmogenic nuclides,
revealing the first expansions of the Eurasian Ice Sheet at ~2.4 and ~1.7 million years ago.

Kaleb Wagner, Lotta Ylé-Mella & John D. Jansen

Article

19 June 20
Mechanochemlcal disassembly pathways of self- @
assembled polymer-decorated Pd,L,, supramolecular
architectures

6 | Open

|l

Supramolecular PdyL2, architectures are versatile molecular platforms but controlled strategies for
disassembly remain scarce. Here, the authors show that ultrasound provides a powerful stimulus to
trigger and probe disassembly for PdyL2, macromolecules bearing appended polymer chains.

Tim David, Regina Leni

Article

19 June 2026 | Open Acc
Ultranarrow nanochannels in a staggered two-

dimensional polymer membrane enhance electric o
double-layer coverage for osmotic energy harvesting  [Jji F

Two-dimensional framework membranes are promising for ion-selective transport and osmotic energy
harvesting, but limited electric double-layer coverage constrains their performance. Here the authors
report a charged two-dimensional polymer membrane with enhanced electric double-layer coverage
through interlayer stacking engineering, enabling highly efficient osmotic power generation.

Feng Ni, Ye Yang & Xinliang

ne 2026 | Open Access
Table -top three-dimensional photoemission orbital o
tomography with a femtosecond extreme ultraviolet
light source N
The authors report on a of 3D orbital capable of ultrafast

imaging of orbitals at atomic scales. This opens towards 3D time-resolved orbital imaging, allowing
study of exciton and orbital dynamics.

Wiebke Bennecke, Thi Lan Dinh &

Matthijs Janser

Article

18 June 2026 | O
Enantloselectlveconstruct on of polychiral helical compounds
via dynamic kinetic resolution

Chiral helicenes are valuable across disciplines, yet strategies to construct helical chirality—particularly
in polychiral or heteroatom containing systems—remain limited by limited substrates and challenging
stereochemical control. Here, the authors report an enantioselective dynamic kinetic resolution enabling
efficient construction of polychiral helical architectures.

Chengwen Li, Xiao-Qin Liu & Xin Li

Article

18 June 2026 | Open

Hydration control in molecular salts through counterion

selection

Predicting when and why molecular salts form hydrates has remained a significant problem in solid-
state chemistry, despite its impact on the stability and performance of industrially relevant materials.
Here, the authors identify counterion charge localization s a key determinant of hydrate formation in
molecular salts.

Henry A. Holleb, Natalie E. Pridmore & A Cruz-Cal

Article

18 June 2026 | Open

enan
alcohols

The authors present a copper-catalyzed dynamic kinetic asymmetric allylation of racemic o, -
triarylethanones, providing efficient access to a diverse range of chiral a,,B-triaryl tertiary alcohols with
robust enantioselectivity and diastereoselectivity.

Jiyao Han, Fangjia Fu & Fen-Er Chen

ne 2026 | Open Ac
Strong yet highly conductlve li metal composite film
constructed via friction induced in-situ synthesis

Contact resistance limits device performance. Here, the authors fabricate a strong yet highly conductive
liquid-metal-bridged nanogranular composite via friction induced in-situ synthesis, achieving low
contact resistivity and high current density.

Jian-Xun Zhao, Al Song & Tian-Bao Ma

Eléctron on equl bration in superheated gold

Direct of ion in gold, using inelastic X-ray
scattering, reveal fast electron-ion dynamics. This model approach quantifies
energy transfer rates, providing critical insights into nonequilibrium processes in warm dense matter.

Travis D. Griffin, Dirk O. Gericke

romas G. White

18
Optical access of spin-polarized excited states in

High-entropy perovskite nanocrystals prepared via ion exchange show a prolonged spin relaxation
lifetime due to Rashba effect, which enables the manipulation of optically accessible spin-polarized
excited states at room temperature.

Yu Zhang, Haidi Liu & Chuang Zhang

Article

18 June 2026 | Open Acces:

Programmable microwave cluster states via Josephson
metamaterials

Microwave cluster states are a key resource for continuous variable quantum computing, but existing
platforms offer limited reconfigurability and scalability. Here, the authors report on demand generation
of reconfigurable and scalable multimode microwave cluster states using a programmable Josephson
traveling wave parametric amplifier, where tailored pump spectra define the graph connectivity.

% E. Enrico

Article
18 June 2026 | C
Attaining 19. 2% solar cell efficiency for non-fused ring electron

acceptors via multi-dimensional charge transport

Non-fused ring electron acceptors (NFREA) are limited by their electron transport efficiencies for solar
cells. Here, the authors introduce supramolecular interaction sites on the side groups of NFREAs to
construct multi-dimensional charge transport channels for higher performance solar cells.

Miao Li, Qiangian Zhu & Yahui Liu

Article

18 June 2026 | Open Access

Flexible infrared camouflage eutec:
thermoelectric energy harvesting

gallium-indium for

Eutectic gallium indium is proposed to address the challenge of integrating infrared camouflage with
self-powered thermoelectric sensing, enabling simultaneous concealment of thermal signatures and
real-time physiological monitoring without complex fabrication.

Zechang Wei, Min Seok Kim & Swee Ching Tan

e 2026 | Open Ac

Atommally preclse AusPdL(DPPF)Az* catalyst orchestrates the

Atomically precise metal clusters that combine structural clarity, functional modularity, and spatial
programmability are becoming increasingly relevant. Here, the authors report the synthesis and
applications of the cluster-based AugPd;(DPPF),2*/Al;0; catalyst for hydrogen peroxide generation.

Xiao Cai, Jun Yao & Yan Zhu

Arti
1

2026 | Ope

to-aromatic conversion

Light alkanes offer a route to key aromatics, but controlling competing catalytic steps remains difficult.
This study separates and matches reaction stages to boost benzene, toluene and xylene production.

Jianhua Cai, Hui Xiao & Jinlong Gong
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Featured nature
outlook
Article Rethinking how
une 2026 | Open Access lung cancer is
Ligand-mediated suppression of Ostwald ripening enables low- Getacted. trested
temperature sol-gel ZnO for efficient inverted flexible organi e
photovoltaics
Solar cells using sol-gel ZnO are typically limited by the high temperature processing that is <
incompatible with plastic substrates. Here, the authors present a ligand-directed strategy using DMEN msD SPRINGERNATURE
hat stabilizes the precursor, thus producing high quality ZnO at 70-90 °C for rigid and flexible solar cells.
Jiagiang Zhang, Chi Xu & Ziyi Ge
Browse narrower
Article subjects
23 June Open A
Direct Construction of Magnetic and Electrical Two- . Astronomy and planetary. science
Dimensional Radical Covalent Organic Frameworks o Finn
The direct synthesis of 2D radical covalent organic frameworks (RCOFs) from radical Energy science and technology.
precursors remains a significant challenge. Here, the authors report the bottom up
synthesis of hexagonal 2D RCOFs in which radical units are retained within the framework backbone. Engineering  Materials science
Rajendra Prasad Paitandi, Madhurima Giri & Shu Seki Mathematics and computing

Nanoscience and technology

Article Optics and photonics  Physics
une 2026 | Open Access

Autoantigen-loaded Polymeric Microparticles associate with B
ninamouse

model of experimental autoimmune encephalomyelitis Browse Physical sciences across other
nature.com journals »

B-cell dysregulation is 2 key feature of autoimmunity, and strategies to target pathogenic 8 cells are
highly desirable. Here, the authors show that autoantigen-loaded acetalated dextran microparticles
associate with the surface of B cells in vivo and induce regulatory B cells, achieving antigen-specific
tolerance and promising therapeutic efficacy in a mouse model of experimental autoimmune
encephalomyelits.

Nicole Rose Lukesh, Brian G. Barbery & Kristy M. Ainslie

Article

23June 2026 | Open Access

Sterically systems for efficient e
d-state photon ion

A solid-state visible-to-ultraviolet upconverting system is developed using suitably alkyl- W

functionalized acceptors. Reconciling fast triplet energy diffusion and high luminescence
intensity enable 1.9% conversion at solar-level irradiance (1.2 mW cm™)

Naoyuki Harada, Hayato Shoyama & Nobuo Kimizuka

Open Access

A icity and st

to

Aromatic rings are stable, making it hard to reshape their frameworks. Here, the authors convert one
metal-containing aromatic fing into another, offering a new route to metallazromatic compounds.

Bingjie Fu, Yue Zhao & Wei Bai

Open A

f surface texture for information

and object i i

Dynarmic control of surface textures is limited by static or coarse-pattered approaches, restricting their
application in programmable object manipulation and information encoding, This study achieve
reversible, spatiotemporally programmable surface wrinkling on a photothermal liquid crystal elastomer
bilayer, enabling precise, on-demand surface pattering, object propulsion, self-erasing information
encoding, and reversible assembly processes through localized light stimli

Xiao Yang,

m & Ruike Renee Z

Supercritical fluids, e.g. carbon dioxide, exhibit complex behaviors under non-equilibrium conditions,
challenging traditional views of phase This study the
spontaneous stratification of supercritical CO2 into distinct layers with varying thermodynamic
properties when subjected to a temperature gradient, revealing the limits of classical thermodynamics in
describing such systems.

Paul Fruton, Emma Lisoir & Fabrizio Croccolo

Article

s
fluorinated i s for stable high-
voltage lithium batter:

Conventional fluarination cannot resolve the stability/ion-transport trade-off in solid electrolytes. Here,
authors report core-shell Li-fluoride/LiCl nanocomposite precursors to synthesize heavily fluorinated Li-
halide and Li-sulfide electrolytes with both high ionic conductivity and good oxidative stabiliy.

Qiaodong Lj, ingming Yo & Long Zhang

pen Acc:

s

hium-sulfur batteries

Allsolid-state lithium-~sulfur batteries are limited by the high exteral pressure needed to maintain
interfacial stability. Here, the authors develop a strain-coordination strategy that explaits opposing
electrade volume changes during cycling to reduce stress buildup and enable stable operation under
Tower pressure.

Jiaxu Zhang, Shengjie Xia

Changhong Wang

Article

22 June

Open Acc

Collaborative pas:

This study presents a nacre-inspired material that passively cools outdoor devices while absorbing
impacts, offering recyclable, low-carbon protection for electronics and equipment in harsh
environments.

Zimu L, sheng Wang & Xinglong Gong

Article

latinum-zeolite engineers molecular
adsorption for highly selective hydrogenation

Metal-zeolite composites are promising heterogeneous catalysts, but their intemal microenvironments
are not well understood. Here, the authors combine controlled synthesis, catalytic testing, and atomistic
modeling to map the 3D environments of platinum in MFI zeolites, linking zeolite geometry directly to
catalytic performance.

Xiaocheng Lan, Shunxin Fan & Tiefeng Wang

Article

une 2026 | Open Access

B ing Schottky constraints via defect:
transfer in hydrodechlorination

This study shows that sulfur vacancies in MoSz/Fe(OH), open defect-assisted electron pathways that
bypass Schottky barriers, mobilize active hydrogen and drive selective chioroform hydrodechlorination.

Shunjie Zhu,

aoran Chen & Li-Zhi Huang

Article
22 June

5
Solving the Hubbard model with neural quantum states

Open Access

Accurately solving the doped two dimensional Hubbard model is challenging due to strong correlations
and finite size effects. Here, the authors present a transformer based neural quantum state with an
adaptive optimization scheme that achieves state of the art accuracy on large lattices, capturing stripe
ground states and reducing boundary artifacts.

Yuntian Gu, Wenrui Li & Dingshun L

Article
2.
Deter istic, dy I r ingl
i bled by tip- nano-optical trapping
spectroscopy,

Aftip-enhanced nano-optical trapping spectroscopy enables deterministic trapping and dynamic control
of single quantum emitters, including reversible switching between weak and strong light-matter
coupling regimes.

Yeonjeong Koo, Jaehun Shin & Kyoung-Duck Park

Article
22June 2026 | Open Access
Enhanced energy storage performance of

dielectric films via ti If- bly in ferroelectric
phases

The authors present a confined co-doping strategy for polymer-based dielectric films by incorporating
BaTiO; and AL,O; nanoparticles into the ferraelectric core of coaxial electrospun fibers. The enhance
performance arises from the synergistic effects of high-polarization BaTiOs, wide-bandgap Al203, and
BaTiOs/Al;0; heterainterfaces

Kun Xing, Qi-Ze Han & Zhi-Min Dang

Article

Enzy gl enables singlet-

ygen-driven ric i and

The development of catalytic systems for the enantioselective epoxidation of sterically hindered
trisubstituted alkenes and the oxidation of sulfilimines to sulfoximines using molecular oxygen (0:) as
the terminal oxidant remains a formidable challenge. Here, the authors report 2 biomimetic bifunctional
photocatalyst that integrates 2 chiral manganese center and a covalently tethered anthraquinone
photosensitizer within a single molecular scaffold.

Virui

len, Wanting Tong & Fei Ling -

Article
22 June

Nega
strengtl

Here authors engineer coherent nanoprecipitates with negative-curvature interfaces in the NicoCr-AlTa
system, acting as prolific sources of dislacation nucleation and leading to enhanced cryogenic
mechanical performance.

Dongdong

hang & Zibin Chen

Article
22 June 20;

Open Acc

toolkit for

Xylan is a complex plant polysaccharide with chemical decorations that shape its degradation. Here, the
authors develop selective probes for xylanases targeting these structures in biological samples, offering
a powerful approach for enzyme discovery and optimization for biotechnology.

Thamy L. R. Corréa, Zirui Li & Gideon J. Davies

cohorts for

Generating synthetic multi-national I
ini HIV rch

Data from longitudinal cohorts of people living with HIV are highly valuable but privacy concerns limit
data sharing. Authors present a method for generating shareable synthetic datasets that preserve the
statistical structure of the real data.

Zhuohui J. Liang, Zhuohang Li & Chao Yan

Article
22 June 20;

Estimating
applications

Open Acc

albedo for urban

This study introduces a high-resolution (30-cm) urban albedo dataset created by fusing
Sentinel-2 and commercial imagery. The authors demaonstrate how building-level cool-
roof planning could mitigate extreme heat by up to 0.5°C i global cities.

David Fork, Elizabeth ). Wesley & Lucy R. Hutyra

Article

Cereblon E3 ligase modulatory drugs

Glutarimide-containing CREN ligands are central to targeted protein degradation but remain
synthetically challenging. Here, the authors report a unified organocatalytic platform enabling rapid,
selective, and scalable assembly of di lutarimides, faciltating library synthesis and late-stage
functionalisation.

David M. Whalley, Olivier Lorthioir & Alfie Woodhouse

21 June 2 Open Access

26
Structural superlubricity triboelectric nanogenerator with
negligible wear and high triboelectrification efficiency

The work builds 2 sliding triboelectric generator using structural superlubricity between graphite and
silicon oxide. Atomic-scale contact yields near-zero frction, suppresses air breakdown, eliminates wear,
and delivers stable, enhanced charge output over long cycling.

Chacjie Chen, Jinhui Nie & Yunlong Zi

e 2026 | Open s .
Lipopolysaccharide hydrolysis-targeting nano-chimeras A
detoxify endotoxin through specific adsorption and efficient

degradation

Detoxifying the immunagenic lipopolysaccharide (LPS) remains challenging. Here, the authors show that
the Brassicaceae protein LORE binds LPS with high affinity and develop plant-derived nanovesicles
displaying native LORE, combined with cerium-based nanozymes, to enable LPS hydrolysis

Lulu Jin, Chenyin Zhang & Xiaozhou Mou

Article

21June 2026 | Open Accs

smDeepFLUOR: single-molecule deep learning fluorescence
classification

single-molecule fluorescence imaging struggles to distinguish signals from different molecular events
when intensity profiles appear similar. Here, the authors introduce smDeepFLUOR, a deep learning
framework that classifies spatiotemporal fluorescence signals with high accuracy across diverse
molecular events, revealing suble differences imperceptible to conventional analyses.

Jinseob Lee, Byungju Kim &

jong-Bong Lee

toward acyclic Schiff base atropisomers

Acyclic Schiff base atropisomers have remained inaccessible because of longstanding synthetic and
stereocontrol challenges. Here, the authors report a palladium-catalysed asymmetric N-allylation
enabled by substrate guided catalyst evolution, delivering Z selective atropisomeric Schiff bases with
high yields and enantioselectivities

Qi Li, Jun Gu & Ying He

Article

20 June 2026 | Open Access
Solving the vibrational Schrédinger equation with artifi
neural networks

Salving the full-dimensional vibrational Schrodinger equation remains challenging for polyatomic
molecules, The authors present an efficient neural-network approach for accurate vibrational energy
calculations for molecules with more than ten atoms,

Shuaishuai Zhao & Dong H. Zhang

ina i trivial

antiferromagnet

Itis possible to realize axion electrodynamics in a material with an isotropic and linear magnetoslectric
response, however, such a material has thus far evaded experimental realization. Here, Mishra et al
succeed in creating such a linear isotropic magnetoelectric respanse in powdered Chromia.

Abhilash Mishra, Robin Karothiya & Christian Binek

-
Directi optical imaging with near-

ared force

r
TOSCOpY.

Probing nanoscale light-matter interactions requires simultaneous access to optical anisotropy and
ultrahigh spatial resolution. Here, authors develop torsional force microscopy-infrared imaging,
enabling near-nanometer optical imaging and direction-resolved mapping of local optical responses.

Yonatan Gazit, Son T. Le & Min Ouyang

Article
20 June 2026

oxide cells through -

multiscale perovskite engineering

Chromium poisoning and sluggish oxygen kinetics limit oxygen electrodes in reversible solid oxide cells.
Here, the authors report a triple-barrier perovskite that suppresses St segregation, tr2ps chromium, and
tunes surface chemistry, enabling strong chromium tolerance and long-term stabilty.

Min L, Huixia

Liu & Zhibin Yang

20 June 2026 | Open Accs
Modal contrast
enabled by mate:

and visible

ial-selective hybri

The authors present a material-selective hybrid metalens which produces high-efficiency performance in
distinct spectral windows without geometric modification. The work establishes hybrid metsurfaces as a
manufacturing-compatible alternative to bulk refractive optics.

Junhwa Seong, Youngsun Jeon & Junsuk Rho

gent atom transfer
for alkenyl and allylic carbamoylation with branched alkenes

The authors report a regioselective hydrogen atom transfer process that enables divergent
carbamoylation of branched alkenes. Through modulation of the electronic and steric properties of the
ligands, this cobalt complex achieves precise discrimination between hydrogen atoms exhibiting minor
differences in bond dissociation energies (BDEs), affording vinyl and allylic amides with predictable
selectiviy.

Ziyu Jiang, Jing-Ran Shan & Jiannan Zhao

Article
20 June

Chiral ct i d donor for constructing
circularly polarized organic long:persistent i

Open Access

Organic long-persistent luminescent materials with chirelity are desirable but hard to obtain. Here, the
authors report the development of such materials with exciplex emission as a result of  charge transfer
process.

Xin Yan, Yunliang Ji & Wei Huang

Article
20 June 202

Open Acc

s
recovery of the str

hydride Y3Fe4Hzo

A hydrogen-rich material, YsFe,Hzq is synthesized at more than 60 GPa and remains metastable at
ambient conditions for days. The combination of single-crystal x-ray diffraction and ab initio structural
search allows to determine its structure,

Maglie Caussé, Loic Toraille & Paul Loubeyre

Article
June 20
Solvent-triggered r

unclonable functions

Open Access

n of optical

Researchers report a reconfigurable optical anti-counterfeiting tag whose microscopic fingerprint can be
rewritten on demand by 2 droplet of volatile solvent, enabling renewable security without heat, light, or
special equipment.

Ji Hoon Kim, Jinee Kim & Won Bo Lee
Article

20 June Open Access

Tetravalent organic cation-enabled dual interfacial regulation "
for durabl iodine batteries .

Interfacial instabilitylimits aqueous zinc-iodine batteries. Here, the authors introduce a high-valent
organic cation electrolyte that electrostatically engineers bipolar interfaces to suppress polyiodide
shuttling and regulate Zn deposition, resulting in markedly improved cycling stability.

Doudou Feng, Yanchun Xie & Jijian Xu

Open Access
Bordered Rylene Arches via Programmable Curved m-
Extension

Curved molecular carbons have gamered interest for their distinct properties compared to planar
analogues but are a synthetic challenge. Herein, the authors report the synthesis of arch-shaped N-
bordered nanoribbons prepared via  programmable curved T-extension strategy.

Kai Chen, Zuoyu Li & Zhaohui W

Article
20June 2026 | Open Acc

s
aqueous zinc battery binders

Cellulose is an abundant and sustainable material, but its molecular chemistry remains underused in
battery esign. Here, authors tailor cellulose hydroxyl chemistry to produce multifunctional binders that
stabilize aqueous Zinc battery electrodes and improve cycling stability and rate performance.

Rongfu Xu, Ningxin Chen & Zhaohui Wang

Article
20 June 2 Open Acce:

s
Biomimetic ferroelectri
neuronal multisensory integration

enables

Replicating the brain's multisensory integration is vital for artificial intelligences, Liu et al. have
developed biomimetic ferraelectric-semiconductor field-effect transistors to mimick the brain's
audiovisual integration driven by hardware-native multi-physics coupling.

shuo

u, Ligong Zhang & Ming He

Article
20 June

Creation of a computational space with model-free metasurface
neural network

Open Access

Physical neural networks promise fast and energy-efficient computing but are difficult to train in
complex environments. Here, the authors create 2 computational space that leams from
electromagnetic interactions, enabling wave focusing, object recogrition, and localization without
digital models

Mingfei Song, Chao Qian & Hongsheng Chen

20 June 2026 | Open Access
Practical and divergent electrochemical access to
thiocarbamoyl fluorides and N-trifluoromethyl amines from
secondary amines

The authors report a practical and divergent electrochemical method for converting simple secondary

amines into thiocarbamoy! fluorides and N-trifluoromethyl amines, proceeding under mild, open-air
conditions without solvent drying, degassing, inert atmosphere, or stoichiometric silver reagents.

a T. pulikkotti, Daniel F. Carvalho & Kevin Lam

Article

duced spin glass state of

elemental neody;
Dynamical heterogeneity relates to particular local length scales in glassy materials that persist over v
time. While well studied across a range of glassy materials, its presence in spin glasses remains unclear -

due to the requirement of nanoscale imaging. Here, using spin-polarized scanning tunnelling
microscopy, Niggli et 2l image dynamic heterogeneity in real space in a seff-induced spin glass.

ena Niggli, Julian H, Strik & Alexander

A.Khajetoorians

Article
20 June 2026 | Open Access
An lab for data-driven i

The authors report Flex-Cat, a closed-loop autonomaus catalysis platform that couples parallel
miniaturized batch reactors for pressurized gas-liquid chemistry with 2 hierarchical, plate-constrained
Bayesian optimization framework for mixed discrete (igand identity) and continuous (process) varizbles.

1. A Bennett, N, Orouji & M. Abolhasani

Article

20 June 2026 | Open Access

Water conformational ity underlies
multiple timescales of primary charge separation in
photosystem Il

Photosystem Il converts sunlight into chemical energy via ultrafast charge separation. Here, the authors
show that water molecules in protein channels drive the multi-timescale electron transfer kinetics from
multiscale quantum/classical simulations,

Capone, Alfy Benny & Isabella Daidone

Article
20 June 20;

ion for high-performance Per ite light-

emitting diodes

Molecular additives improve perovskite light-emitting devices, but single additives cannot passivate
defects across multiple crystal planes Li et al. use two cooperative additives to bind different planes
slowing growth and boosting efficiency, radiance, and stability

Rui Li, Chunru Fan & Zhi-Kuang Tan

Open Accs
Observation of magnon polarons in the van der Waals
itinerant ferromagnet Fe;GeTe,

s

Two-dimensional magnetic materials have magnetic properties that are sensitive to
strain, implying a strong coupling between the magnetic and lattice degrees of freedom.

Here, using inelastic scanning tunnelling spectroscopy Li, Bansal, and coauthors find the telltale
signatures of magnon-polarons in the two-dimensional ferromagnet, FesGeTez.

il i, Namrata Bansal & Wulf Wulfhekel

Article
19 June

Open Accs
and reactivity of an alkyl- ituted ium(l)
radical anion

s

Low-valent main group radicals are difficult to isolate because they are highly unstable. Here, the
authors report a stable germanium radical anion and reveal ts structure, bonding 2nd distinctive
reactiviy.

Che

ing Yan, Yan

8i & Zhaowen Dong

Article

19 June 2026 | Ops
Entropy-driven order-to-disorder transition in perovskite
anodes for high-performance solid oxide fuel cells

n Access

Carbon deposition and insufficient reactivity hinder the development of anodes in solid oxide fuel cells.
Here, authors propose n entropy-induced order-disorder transition strategy to fabricate high-entropy
anodes to attain improved catalytic activity and durable coking resistance

G

e Wang, Rongzheng Ren & Kening Sun

Article
19 June 2026 | Open Access
Koopman global linearization of contact dynamics for robot

and bles el ntrol

Viscoslastic contact underpins the use of Koopman operators with sufficient accuracy to control inputs,
This enables the convex Model Predictive Control of a legged robot, and the real-time control of 2
manipulator engaged in dynamic pushing.

C. ONeil,J. Terrones & H. H. A

Article

19 June 2026 | Open Access

E -rich dianion ies boost di: i i

for efficient ical looping i

Activating dinitrogen under mild conditions remains a central challenge in ammonia synthesis, driving -

the search for electron-rich active sites that can facilitate N; activation and lower reaction barriers. Here,
the authors create electron-rich dianion vacancies in a rare-earth carbide catalyst, providing a promising
route to efficient and stable ammonia synthesis under mild conditions.

Article
19 June 2026

Biological tissues exhibit coupled electrical activity and gene expression that are difficult to measure
simultaneously. Here, authors introduce in situ graphene sequencing, integrating electrophysiology with
spatial to enable multimodal of tissue

Jaeyong Lee, Wenbo Wang & Jia Liu
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Featured

Hydrogen bond stabilized *CO intermediate enables CO,
electroreduction to multi-electron products onsilver catalysts
Electrochemical CO; reduction on silver is often limited to two-electron products due to weak

intermediate adsorption. Here, the authors report a molecular modification strategy that uses hydrogen
bonding to stabilize intermediates, enabling the formation of multi-electron products.

Weiluo Zhang, Yilei Zhang & Chuanxin He

Article
25 June 2026 |

Quantum Fisher information as a thermal prob:

frustrated

Quantum Fisher information is a rapidly developing tool for measuring entanglement accessible in
inelastic neutron scattering experiments, but its broader utility for characterizing quantum phases
remains unclear. Here, the authors propose that temperature and momentum resolved quantum Fisher
information can quantitatively map phase boundaries and crossovers in quantum spin ice.

Chengkang Zhou, Zhengbang Zhou & Zi Yang

Article
25 June 2026 |

Force-moment mechanics of wiggl

g in connector insertion

The authors explain why people wiggle connectors during insertion. A simple two-leg mechanical model
shows combining vertical force with small rotational moments overcomes friction, reducing effort,
jamming, and enabling efficient assembly.

Junmin Park, Yun Kang & Joono Cheong

Article

Divergent effects of pathological a-synuclein truncations and

mutations on phase separation

25 June 2026 | Open Ac

This study shows how disease relevant sequence alterations affect phase separation and aggregation
behavior of a-Syn. Notably, terminal truncations favor phase separation and aggregation and diminish
interaction with other condensates.

Soumik Ray, Antonin Kunka & Alexander K. Buell

Article

25 June 2026 | Open

and enhanced osteogenesis

Low mechanical strength limits biodegradable orthopaedic implant use. Here, the authors develop a
biodegradable Zn-Li-Mn-Y alloy approaching the strength of medical grade titanium alloy implants that
promotes bone healing by controlled ion release.

Jiahui Shi, Mingyu Qu & Yufeng 2f

Universal graph-based identifiers of chemical
structures for linking large material databases

The lack of universal identifiers for chemical structures impedes efficient utilization of
large databases. Here, the authors introduce Graph ID based on atomistic distances in
the structure allowing efficient distinguishing between diverse materials.

Koki Muraoka, Taks

Tanimoto & Akira Nakayama

Article

Electromagnetic nonlocality due to free electron motion is often associated with small corrections to the
response of nanoscale conductive objects. Here the authors demonstrate that in metamaterials nonlocal
interactions can quantitatively alter macroscale optical properties of the composites.

Intrinsically nonlocal metamaterials

A. Ware, J. LaMountain & V. A. Podolskiy

ve 2026 | Open A

A mécﬁano-integrated gradient electrolyte for long-cycling

solid-state lithium metal batteries

Solid-state lithium batteries suffer from interfacial instability. Here, authors develop a mechano
integrated gradient electrolyte with a viscoelastic polymer and graded filler architecture, enabling stable
lithium plating/stripping and Li | |LiFePO, cell cycling, while supporting high speed roll-to-roll
manufacturing.

Xiaoping Yi, Guoging Qi & Hong Li

\e 2026 | Open A

Spatiotemporal flux breathing and topological sculpting in
structured transverse orbital angular momentum lat

€s

This study shows how ultrafast optical vortices can be shaped into programmable space-time lattices,
creating new ways to control light flow and encode information for high-dimensional optical
communication.

Dawei Liu, Xingyuan Zhan

Article

24 June 2026 |
Flexible artificial compound eye cameras for ultrawide
continuous tracking in mixed reality

Researchers developed a flexible artificial compound eye camera inspired by fruit flies that combines
panoramic vision, active tracking and Al processing to achieve 270° imaging, low-light motion tracking
and ultrafast mixed-reality interaction,

Heng Jiang, Chi Chung Tsoi & Xuming Zhang
Article

24 June 2026 | Open Acces:

Coherent control of quantum-dot spins with cyclic optical
transitions

Simultaneous spin control and single shot readout are key to generating photonic resource states and
have remained challenging in semiconductor quantum dots. Here, the authors demonstrate high fidelity
optical control of an electron spin qubit in GaAs and InGaAs quantum dots while preserving high optical
cyclicity for spin-selective transitions.

Zhe Xian Koong, Urs Haeusler & Doria

A. Gangloff

24 June 2026 |

Dichography: two-frame ultrafast imaging from a single
diffraction pattern

Dichography enables two-frame movies of isolated nanostructures at femtosecond frame rates. This
method unlocks opportunities for recording, tracking, and ultimately controlling elusive ultrafast
processes at the nanoscale.

Linos Al Haddad & Alessandro Colombo

)26 | Open Access
te-controlled quantum dot arrays edge-coupled to integrated

on nitride waveguides and devices

Scalable quantum photonic architectures require deterministic integration of many identical quantum
light sources with photonic circuits. Here, the authors demonstrate alignment and edge-coupling of
arrays of site-controlled GaAs quantum dots to SiN waveguides at cryogenic temperatures, achieving
deterministic emitter-waveguide coupling with reproducible efficiency across an array

manuele Pelucchi

O'Hara, Nicola Maraviglia

| Open Access
Circumventing the wettal

ity issue of heterogeneous metal
catalysts for solvent-free organic transformations

The authors present an inorganic thodium catalyst obtained by confining subnanometer rhodium
clusters within a self-pillared zeolite structure. This catalyst design not only stabilizes the subnanometer
active sites but also facilitates efficient mass transport properties during solvent-free olefin
hydroformylation reaction.

Chaofer 4, Xiaomeng Dou & Lichen Liu

density intramuscular microelectrode arrays

Decoding finger forces requires accurate and efficient estimation of motor intent. Here, the authors
show that spiking neural networks enable precise, low-cost decoding from high-density intramuscular
EMG using motor unit activity or directly encoded muscle signals,

Farah B. n & Elisa Donati

at, Agnese Gri

Article

aerogels for high-temperature synthe:

Electrothermal vacuum sublimation drying uses pressure and temperature control based on the water

phase diagram. It quickly dries frozen graphene aerogels and supports wider applications in high

temperature synthesis.
Fan Hu, Ming-Ze Y,

ang & Zhong-Qun Tian

| Open Acce
Hypernetworks induce stable hyperlocking

Higher-order interactions, such as those found in hyperetworks, are increasingly recognized for their
significance in complex systems like the brain and ecosystems, where traditional pairwise interaction
madels may fall short. This study reveals a synchronization phenomenon termed "hyperlocking,” which
oceurs in hypernetworks, demonstrating the emergence of a stable phase locking with higher-order
relations between the frequencies.

Eddie Nijholt, Tiago Pereir

Jiirgen Kurths

Article
Ionic self-assembled monolayers enable neutral interfaces and
synergistic charge extraction in high-efficiency perovskite solar

cells

Self-assembled monolayers are common hole-selective contacts in inverted perovskite solar cells, but
acidic head groups reduce interface quality. Yang et al. neutralize these groups with alkali metal
phosphonate salts and mixed layers, improving charge extraction, stability, and efficiency,

Yuxuan Yang, Deimante Krisiune & Y

hang

Article
24 June 20

Development of response-controlled tall buildings through
own-mass mobilisation

Authors explore an alternative mass damping technique, The study demonstrates that mobilising a
portion of a tall building's own mass using spring-damper connections reduces wind and seismic
responses, achieving over 70% reduction in peak accelerations and 50% in base moments, with minimal
differential floor movements.

Miguel Martinez-Paneda, Ahme:

Y. Elghazouli & William Algaard

Article

Mesh-represented and learning-empowered hologram synthesis

The authors describe a method for rendering mesh scenes into complex-valued wave fields, before
computing phase-only holograms using complex-valued suf instead of ampl
objectives. This enables full-3D holography with smooth defocus blur, continuous depth perception. and

view-dependent effects.

Xiangyu Meng, Wenbin Zhou & Yifan Peng

Near-infrared stress memory emitters enable delayed impact
visualization in illuminated environments

Mechanical detection often requires complex real-time analysis. Here, authors develop near-infrared
stress memory emitters that enable delayed, direct visualization of impact events under ambient
illumination with high accuracy and minimal processing time.

Xin Zhang, Shuohan ng Wang

igh-temperature dielectric energy storage limits

through suppression of charge carrier transport

The authors achieve high temperature dielectric energy storage properties in Lewis-basic aromatic
ewis acid tris composites via a strict electron migration
locking strategy.

Lei Zhang, Xuan Zhao & Xiao:

Generic generation and manipulation of high-dimensional spin-
orbit states in Hilbert space

The study presents a metasurface for generating high-dimensional spin-orbit light and a three
interferogram scheme to characterize it, reveals a parity order that enforces symmetry, and shows mode
switching through higher-order geometric phases.

hao & Lingling Hu

Peijin L, Ruizhe ang

ristors in the edge of chaos

Diffusive mem

Biological nervous systems operate at the edge of chaos for efficient information processing. Kim et al
realize such biological dynamics in diffusive memvistors, achieving three orders of magnitude higher
power efficiency than other devices with comparable functionalities.

eung Ju Kim, Tong W. hua

Article
24 2026 |

Cyclic sulfone ring remodeling enables molecular shape
diversity-oriented synthesis of privileged biaryl and oligoaryl

motifs
The authors report the of regioselective nucleof trophil ple-mediated cyclic
sulfone ring remodeling that can streamline access to a wide range of biaryl and oligoaryl scaffolds,

featuring aliphatic and (hetero)aromatic amines, phenols, (thio)ethers, and phosphines,

Viet D. Nguyen, Sachchida Nand & Oleg V. Larionov
Arti
Assembly-Line Biosynthesis in Living-Cell Emulsions

Supramolecular Surface Chemistry

Natural enzymes are organised in micro-compartments for efficient biosynthesis. Here, the authors
replicate this by modifying £. coli with oil-derived photocatalyst so they assemble at the interface of
Pickering emulsions, stabilising them and allowing more efficient chemoenzymatic and multienzyme

cascades,

Xiankun Wu, Mathias Dimde & Changzhu Wu

Articl

24 June 2026 | Open £

Ultra-broadband ultraviolet detection and imaging enabled by

Broadband ultraviolet detection is needed for imaging, but existing systems struggle to cover deep
wavelengths due to limited bandgap control. Zhang et al. developed a multi-bandgap glass device that
converts deep ultraviolet light to visible, enabling efficient wide-range detection and imaging.

Article

exABC seeking the physical code of DNA

DNA's physical properties are key to gene regulation and protein binding. Here, authors use massive
simulations to map all 2,080 unique DNA hexamers, revealing a “physical code” that explains how
sequence mechanics shape genome evolution.

Federica Battistini, Milo 261 & Modesto Oro:

| Open Acces
mantling of directed networks

23 June 2026
Optimal
Dismantling directed networks is critical for controlling complex systems. Here, authors introduce TAD, a

trophic analysis-based method that efficiently fragments networks by targeting nodes with high
network incoherence centraliy.

Xueming Liu, Jiawen Hu & Hai-Tao Zhang
Article

3 June 2026 | Open A

Framework-templated gas lattices in metal-organic frameworks

Researchers show that metal-organic frameworks can organize confined gases into ordered latice-like
states, opening new ways to control adsorption and gas transport in porous materials.
Younghun Kim, Dohoon Kim &

Jihan Kim

Aricle
23 ) 26 | Open Ace
Facile Synthesis of Primary Amines via Nitrogen Fixation in

Charged Microdroplets

Primary amines are one of the most versatile intermediates in synthetic chemistry but current methods
for their production rely on the use of protecting groups in multistep reactions or the use of corrosive
reducing agents. Herein, the authors report a synthetic method for primary amines that is based on
accelerated microdroplet chemistry.

Rebekah Erin Strong, Owen L. Looker & Abraham K. Badu-Tawiah

Article
June 2026 |

Trifunctional electrocatalyst with accurate surface
reconstruction for zinc-air batteries and water electrolyzers

Exploiting cost-effective electrocatalysts to drive multiple electrochemical reactions could simplify
energy devices, but remains challenging. Here, the authors report a double-perovskite electrocatalyst
with accurate surface reconstruction for zinc-air batteries and water electrolyzers.

‘uan, Wei-Hsiang Huang & hu

Lingjie Yinlong

Article

23 June 2026

2026 | Open A
Creation of an air-stable surface electrene and its application to
ammonia synthesis

Air- and moisture-sensitive electrenes have shown promise for catalysis but remain challenging to apply
in practice. Here, the authors report oxygen-doped BaSiN2 as the first air-stable surface electrene and
demonstrate its application in ammonia synthesis.

Zhujun Zhang, Shiya

Wang & Hideo Hosono

Article

026 |
Sustainable trans-scale fibrous membranes for stable ultra-
protective air filtration

Fibrous

nanofibers and designing topological filtration networks are challenging. Here the authors report an
electrospinning strategy to design a particulate matter filtration membrane.

Itration media are promising for personal protection, though fabricating ultrafine

Article
23 )

Varil

2026

al

Alvarez metalens array for adaptive light-field imaging

Conventional lens arrays usually have fixed focal lengths. Here, the authors realize a 24 x 20 varifocal
metalens array through lateral displacement of two metasurfaces, enabling adaptive light-field imaging
without increasing system length.

he, Xia an Liu & Din P

Article

6 | Open Acc
Relaxor behavior in rocksalt cation-ordered material induced by,

The authors show that relaxor behavior can emerge in a fully cation-ordered oxide through competition
between ferroelectric and antiferroelectric phases, revealing a new route to designing high-performance
materials without chemical disorder

Yu Yun, Liyan Wu & Jonathan E. Spanier

| Open Acc
al selective oxygen transfer enables energy-
efficient environmental deoxygenation

This study reports an electrochemical system that selectively removes oxygen from storage
environments, reducing energy use in low-oxygen preservation while maintaining produce quality and
supporting lower-carbon cold-chain logistics.

wu

Deming Li, Yi Tan & Yue

Article

23 June 2026 pen Acces

|
Direct imaging-based gradient metasurface sensor enabling
spectrometer-free ultrasensitive biomolecule detection

The authors demonstrate a biosensor that utilises the continuous geometric gradient in a dielectric
metasurface for 0.1 nm spectral step size across a 30 nm spectral window within a 300 um footprint. The
compact sensing platform enables a pathway to more cost-effective molecular biosensing.

on Kim, Heech Junsuk Rho

Artic

Dual Photoredox/Cobalt Catalysis Enabled Regiospecific
Markovnikov Hydroboration of Unactivated Mono-, Di-, and
Trisubstituted Alkenes

Hydroboration of alkenes is a key synthetic strategy, yet regiospecific Markovnikov functionalization of
unactivated especially trisubstituted alkenes remains challenging. Here, the authors report a photoredox
cobalt catalysed method enabling Markovnikov hydroboration via photoinduced metal hydride atom
transfer followed by radical borylation.

Article
Self-assembly Monte Carlo reveals localized entanglement in
giant polymer melts

Simulating dense polymer melts remains challenging due to the rapid increase in computational cost
with chain length. Fornasa et al. report a Monte Carlo scheme that addresses this bottleneck by
employing a self-assembly ensemble, achieving linear scaling with system size and typical chain length

) Slongo & Cristian Micheletti

Article
23 )

based on ferroelectric field-effect transistor

Overcoming the color blindness, speed-noise trade-offs, and bandwidth bottlenecks of traditional
dynamic vision sensors, Zhai et al. report a frog-inspired device combining multispectral perception,
spatial preprocessing, and event-driven encoding for low noise visual recognition and real-time multi
objects trajectory prediction.

Yongbiao Zha, Peijie Ct

n & Su-Ting Ha

Artic

>3 June 2026 |
A thin robot made of flexible electronics for in-situ machining
and inspection of large structures

The authors report a thin, lightweight robot made of flexible electronics that moves across flat, curved
and vertical surfaces to perform in-situ inspection, grinding and electrical discharge machining of large
structures.

Huacen Wang, Yujin Dai & Honggiang Wang

urrent systems in the magnetosphere of Mercur:

Mercury's magnetic environment s shaped by electric currents driven by the solar wind. Here, the
authors show a global map of these currents, revealing equatorial ring currents and a previously
unknown current around Mercury's north pole.

shi

Rentong Lin,

ong Huang & Lin Yu

| Open Acces
Strength-ductility synergy in lightweight aluminium alloys with
nano-layered fibres and core-shell nano-particles

Atomic interface design suppresses stress concentrations and fractures in cast eutectic Al-alloys,
enabling ~ 400% increase in ductility, combined with high strength, and enhanced thermal performance
for structural applications.

Hemant Kumar, Praveen Kumar & Surendra Kumar Makinen
23 June 2026 | Open Acces

Two-dimensional surface melting with an intermediate quasi-
hexatic layer

2D melting underpins the behavior of colloids and atomically thin materials. Here, the authors show that
melting with free surfaces proceeds via double wetting layers, where an intermediate quasi-hexatic layer
forms between solid and quasi-liquid, invading the bulk ahead of melting

Wei Li, Tianran Zhang sfeng Wang
Article
easoning in machine vision by learning fast and slow thinking

This work introduces a new approach to Al in which machines improve by “thinking" longer rather than
learning from more data. This enables adaptable systems showing strong performance in challenging
vision tasks like cancer detection.

Shaheer U. Saeed, Yipei Wang & Daniel C. Alexande

23 June 2026 |

Qplainablé generative 3D design driven by social media
semantics

This study is on socially informed generative 30 design. Here, authors developed CoX3D, an explainable
framework linking social media semantics to 3D generation, showing improved structural accuracy,
semantic consistency, and interpretable design effects,

Zhenyu Wang, Karen Sato & Preben Hanser
Article

23 June 2026 | Open Acce

Quantum estimation with state symmetry-induced optimal
measurements

Quantum metrology hinges on measurements that are optimal in theory but impractical in many-body
settings. This work shows how probe-state symmetries identify optimal local measurements, applies the
framework to graph states and extends this to noise-resilient stabilizer-code subspaces for metrology

Jia-Xuan Liu, Hai-Long Shi & Sixia Yu

Article

alternating neural integrators

Alternating Neural Integrators (ANI) offer a non-intrusive “reuse-and-correct” framework to upgrade
legacy simulators by alternating prior model evolution with learned neural corrections, improving
fidelity in complex systems and enabling interpretable, data-driven refinement.

Hao Wang, Qinghe Wang & Kailiang Wu
Article
23 June 2026 | Open Acce:

Ligand-mediated suppression of Ostwald ripening enables low-
temperature sol-gel ZnO for efficient inverted flexible organic
photovoltaics

Solar cells using sol-gel ZnO are typically limited by the high temperature processing that is

incompatible with plastic substrates. Here, the authors present a ligand-directed strategy using DMEN
hat stabilizes the precursor, thus producing high quality ZnO at 70-90 °C for rigid and flexible solar cells

Jiagiang Zhang, Chi Xu & Z
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energy storage density at 250 °C

To overcome charge transfer and achieve efficient capacitive energy storage in dielectric polymers at
thermal extremes, hyperbranched networks are designed to expand inter-chain spacing and suppress
secondary relaxation, delivering 4.9 )/cm” energy density with 90% efficiency at 250 °C.

Manxi Li & Qi Li

Zhaoy

Article Browse narrower
27 June 2026 | Access subjects

models with dual graph representation Astronomy and planetary science

Molecular representation is critical for property prediction. Here authors introduce a dual graph Chemistry
transformer that fuses atom, bond, topology, structure, and stereogeometric features within self-
attention to enhance molecular property prediction.

Energy science and technology

Shuyuan Zhang & Alexei A. Lapkin Engineering Materials science

Mathematics and computing

Article Nanoscience and technalogy

une 2026 | Open A

Probing mixed-state phases on a quantum computer via Renyi

correlators and variational decoding

Optics and photonics  Physics

On a trapped-ion quantum computer, the authors combine Rényi correlators with a variational error-

correcting decoder to experimentally distinguish mixed-state phases of a noisy critical Ising chain, a Browse Physical sciences across other
frontier of open quantum matter. nature.com journals »
Yuxuan Zhang, Timothy H. Hsieh & Yijian Zou

Article
27 June 2026 | Ope

Metal-center electron affinity modulates multicolor
electrochromism in 2D conjugated metal-organic frameworks
Two-dimensional metal-organic frameworks show promise for electrochromism, but their coloration

mechanism remains unclear. Here authors reveal a metal-center electron-affinity mechanism for
improving stability and electrochemical kinetics,

Qi Zhao, Jing Yang & John Wang

Article

27 June 2026 | € o

Highly robust molecular information carriers for traceability of
plastic materials

Sequence-defined oligomers offer molecular but their in real-

world materials has been constrained by their low scale, limited thermal resilience and the need for
specialized analytical methods. Here the authors introduce a molecular tagging strategy based on
abiotic sequence-defined at ultralow that endure the thermal
and chemical conditions of industrial polymer processing

Thibault Schutz, Nezha Badi & Filip E. Du Prez

27 June 2026 | Open A

No cloning of quantum ensembles

In this article, the authors analyse the h and laws
governing the cloning of quantum ensembles, revealing the intrinsic difficulty of observing a wide range
of

duced quantum

enyu

Production of aromatics from high den

crystallisation

The conversion of high-density polyethylene (HDPE) waste into aromatic feedstocks without using
noble-metal catalysts remains a significant challenge. Here, the authors report a steam-assisted
synthesized zeolite that enables highly efficient HDPE conversion to aromatics, achieving both high
conversion and selectivity at 260 °C and outperforming noble metal-based catalysts under the same
conditions.

Xinrui Zheng, Meng He & Buxing Han

026 | Ope .
Confined ionic order in atomic nanowires of rare-earth chlorides
unveiled via symmetry-guided structural screening

Confined low-dimensional materials offer attractive properties, but their atomic structures are hard to

resolve. Here, the authors develop a symmetry-guided imaging and modelling approach to identify
rare-earth chloride nanowires confined in carbon nanotubes.

g, Ryo Nakanishi & Masahiro Yam

Article

27 June 2026 | Open Acces:

Direct observation of long-range many-body coherence in quasi-
one-dimensional attractive Bose gases

Attractive Bose gases are modulationally unstable yet exhibit rich nonlinear many-body behaviors
owing to the interplay between their coherence and unstable collective excitations. Here, the authors
probe out-of-equilibrium dynamics in quasi-1D Bose-Einstein condensates subject to quench dynamics
between repulsive and attractive interactions.

Hikaru Tamura, Sambit Banerjee & Chen-Lu;

Article

27 June 2026 | Open A

electrons via multiple-electron excitations in nanocrystals

The precision of 3D printing with inorganic materials is limited. Here, the authors demonstrate high-
precision 3D printing of multiple metals through laser deposition of nanoparticles using selected
photon energies and laser pulse durations,

Kai Wei, Kai Chang & Heng Pan

Article

27 June 2026 | Open Ac

Multidirectional strain-insen

e stretchable RF electronics

Researchers develop a multidirectional strain-insensitive stretchable antenna that maintains stable
wireless communication and energy harvesting under large body deformation, enabling reliable
wearable health monitoring during natural motion.

Furong Yang, Senhao Zhang & Chaoyun Song

27 June 2026 | Open Acces
Broadband Radiative Heat Transfer Suppression via Dispersion-
Engineered Metasurfaces

Radiative heat transfer control is crucial for energy efficiency but limited by bandwidth trade-offs. Here,

the authors demonstrate dielectric metasurface pairs with misaligned resonances optimized to suppress
heat exchange, achieving up to 82% reduction with a compact, robust, metal-free platform.

Lin Jing, Mingze He & Andrea Al

Article

i.ong distance lanthanide migration regulated by interfa

lattice strain in nanostructures

This microscopy-driven study examines how interfacial lattice strain in the lanthanide nanocrystals drives
ions to move across core-shell interfaces, directing crystal growth and optical properties of the
nanocrystals, offering a route for heterostructured nanomaterials design.

Plasmonic nanocomposite helices for weather-adaptive LiDAR
function

LIDAR performance is impaired by water droplets that scatter and distort light. The authors present a
bioinspired coating of plasmonic copper nanoparticles in 3D silica nanohelices enables rapid
antifogging and strong water repellence while high clearing cond in
seconds and preserving signal in rain.

JuHyeong Lee, Gyurin Kim & Hyeon-Ho Jeong

Article

telligence for embodied agents

Integrating biological spatial memory into artificial embodied agents remains an open challenge. Here,
the authors develop BSC-Nav, a brain-inspired spatial cognition framework, demonstrating enhanced
navigation and general-purpose spatial intelligence.

Wang & Hang

27 June 2026 | Open A
Harnessing interfacial click polymerization using
pyridinium-yne films as photochromic, radical
generation and sensing platforms

Designing organic polymers for visual sensing is highly desirable, yet tuning their properties remains
challenging. Here, the authors report interfacial click polymerized pyridinium-yne films that exhibit
photochromism, radical generation, and sensing properties,

Xinyu Gou, Xue Gu & Yu Fang
Artic
26 June 2026 | Ope

al direct air capture by local alkalinity generation
at three-dimensional interfaces

Carbon capture from air using electrochemistry offers a scalable route to removing CO; from the
atmosphere. Here, the authors report a platform employing a three-dimensional reactive interface to
achieve high capture rates with competitive energy consumption

Anmol Mathur, Zhengyuan Li & Yayuan Liu

Article

Tunable microwave frequency synthe:
spectral purity

Microwave synthesis typically has a trade-off between tuning and spectral purity. This study shows
electo-optic frequency division and feed-forward results in an 8-16 GHz tuning range with optically
defined spectral purity, solving the limitation

James Greenberg, Scott C. Egbert & Antoine Rolland

Article
Giant tunable barocaloric effects using guest-molecule
adsorption in a porous metal-organic framework

Giant barocaloric effects are demonstrated in a porous metal-organic framework, the operating
temperature of which can be tuned via nitrogen adsorption as a caloric vector, thus demonstrating
good potential for environmentally benign solid-state cooling and heating applications.

Melony Dilshad, Giulio I. Lampronti & Xavier Moya

Article
26 June 2026 | Open A

Ultranarrow bright single-photon el
strong broadband phonon decoupling

ters in diamond with

Unwanted coupling to bulk phonons limits the coherence and brightness of solid-state single photon
emitters. Here, the authors report a new nanodiamond color center with a record-narrow room
temperature emission linewidth and strongly suppressed phonon sidebands and propose a general
phonon-decoupling mechanism based on coupling to a localized vibrational mode.

wetapadma Sahoo, Péter Udvarhelyi & Simeon I. Bogdanov

Artic

Coupled dual-channel memristors for hardware-native
trustworthy Bayesian intelligence
Probabilistic computing, such as Bayesian neural networks, quantifies predictive uncertainty to prevent

overconfident predictions. Liu et al. demonstrate a coupled dual-channel memristor that independently
controls synaptic weight mean and variance, enabling trustworthy Al in safety-critical edge applications.

Guowei Liu, Jiaqi Ding & Yuanyuan Hu

Article
26 June 2 en A

26 | Op
Observation of localization reversal and harmonic generation in
nonlinear non-Hermitian skin effect

Nonlinearity strongly affects topological phases, yet its role in non-Hermitian topology remains little

explored. Here, authors show that nonlinearity drives a point-gap topological transition, reversing the
non-Hermitian skin effect and controlling harmonic generation in a microwave metamaterial,

unyao Wu, Rui-Chang Shen & Haoran Xue

Article

26 June 2

Ligand-controlled sequential activation enables nickel-

Cross-electrophile coupling between unactivated alkyl halides and alkyny! halides has long been
challenged by reactivity mismatch and poor chemoselectivity. Here the authors report nickel-catalysed
crosselectrophile coupling enabled by a tridentate ligand that controls the sequence of electrophile
activation, allowing direct construction of alkynyl-alkyl bonds.

Nayeong Kim, Hyeri Jeon & Won Jun Jang

Aricle
Bubble-assisted cleaning for primary amine oxidation towards

ampere-level current densities

Organic oxidation paired with H; production is promising yet limited by electrode fouling from insoluble
byproducts. Here, the authors report an in-situ O, bubble cleaning strategy to remove oily products and
sustain high current densities.

Xichang Lin, Bo Li & Xiaoming Sur

Article

trafast

manganese-doped quantum dots

The authors show that manganese-doped quantum dots enable ultrafast electron transfer and reduce
methyl viologen even when conventional band-edge charge transfer is unfavorable, identifying spin
exchange as the key driver of hot-carrier photochemistry.

Ho Jin, Valerio Pinchetti & Victor I. Klimos

w2025 16
Probing nuclear interactions a la Rutherford: insights on *He
from a scattering

The first excited state of the 4He nucleus represents a long-standing puzzle in nuclear physics, with
theoretical and experimental inconsistencies on the estimation of several features. Here, the authors

report refined experimental measurements of 4He +4He scattering, opening potential pathways towards
resolution

F. Cappuzzell ukeras & A. Yildirim

Design and realization of high performance textured lead-free
piezoelectric ceramics through human-Al collaboration

The authors demonstrate artificial intelligence guided human-in-the-loop strategy to design high
performance Pb-free piezoelectric ceramics, achieving strong thermal stability and enhanced energy-
harvesting performance for next generation functional devices

Aman Nanda, Debjyoti Bhattacharya & Bed Poudel

Artic
26 June 2026 | Ope

Diverse radical transformations of allenic C(sp)-C(sp?).and

While the oxidative cleavage of olefins is well established, the radical-mediated, chemo- and
regioselective cleavages of allene C(sp)-C(sp®) and C(sp?)- C(sp?) bonds remain unresolved challenges
in synthetic chemistry. Herein, the authors present base metal-catalyzed cleavage of allenic C(sp)-C(sp?)
double bonds and C(sp®)-C(sp?) single bonds utilizing air as an oxidant.

Zhaoshan Wang, Xiancheng Qiu & Chen Zhu

22026 | Open Acc
i g bulk S/Se/Te positive electrodes by acidic
induced Cu corrosion for wide-temperature Na-Chalcogen

batteries

Sodium-chalcogen battery performance is limited by sluggish kinetics and shuttle effects. Here, authors
show how acidic binders can corrode Cu collectors to form CuzX (X = S, Se, Te) catalysts, accelerating
conversion and suppressing shuttling, enabling bulk S/Se/Te with high capacity, up to 16000-cycle life,
and low-temperature operation.

Chengxing Lu, Boyu Li & Qing Zha

Article

Parallel execution of nonlinear logic circuits using
reconfigurable free-space diffractive optics

All-optical computing could enable faster, more energy-efficient information processing than
electronics. Here, the authors show diffractive optical systems can perform multi-stage nonlinear logic
circuits in a single optical stage, enabling basic gates, parallel adders/subtractors, ripple carry adders,
and image processing

Gaurang R. Bhatt, Elliot J. Fuller & Frangois Léonard

Programmable Spatial De Prebiotic Coacervates

Positioning of protocells could be important for interactions and complexity, but control of this is
challenging. Here, the authors report the development of coacervates with minor structural changes
dictating buoyancy, and allowing temperature driven migration and interaction.

Zhichen Xiong, Jie Wang & Yilin Wang

Topological suppression of quantum tunnelling ina y
lanthanide single-ion molecular magnet

Quantum phase interference in molecular magnets could provide a route to topological - -
control of spin dynamics but has remained inaccessible in lanthanide systems. Here, the

authors report its observation in a 4f single-ion molecular magnet using magneto-spectroscopy,
resolving tunnelling splittings and revealing topological quenching

Sagar Paul, Eufemio Moreno-Pineda & Wolfgang Wernsdorfer

Article
25 June 2026 | Open A

Interfacial epitaxy of’

anisotropic phonon polaritons

e Al,(M0O,); flakes for

Metal molybdates exhibit interesting anisotropic thermal and mechanical properties, but the synthesis
of single-crystalline films and the characterization of their light-matter interactions remain challenging,
Here, the authors report the synthesis of single-crystalline Aly(MoOg); hosting hyperbolic phonon
polaritons in the mid-infrared.

Article

Sonochemical boron incorporation enhances activity and
durability of ruthenium oxide for acidic water oxidation
Ruthenium oxide s active for acidic water electrolysis but degrades under operating conditions. Here,

the authors report a c diated sonochemical strategy to incorporate boron into Ruthenium
oxide, improving its activity and durability for water electrolysis.

Tianrui Xue, Zhongliang Liu & Shu-Hong Yu

Article

Dielectrophoretic and acoustophoretic dual-sensing
electroluminescent display
Researchers developed a dual-sensing display that visualizes dielectrophoretic and acoustopharetic

forces, Using force-controlled microparticle self-assembly, it tracks temperature changes and
noninvasively monitors microfluidic channels.

Jong Woong Park, Donyoung Kang & Cheolmin Park

Balanced electrochemical reac
for stable zinc negative electrode

n kinetics and mass transfer

Zinc-ion batteries are promising for safe energy storage but suffer from zinc dendrite growth. Here,
authors find that the balance between electrochemical reaction kinetics and mass transfer is crucial for
suppressing dendrites and enabling stable Zn negative electrodes

Ao Chen, Shuo Yang & Chunyi Zhi
Article
Multiparticle entanglement of nuclear spins in silicon

Multiparticle entanglement in silicon spin qubits has been difficult to generate and fully characterize
beyond three-qubit Greenberger-Horne-Zeilinger states. Here, the authors demonstrate complete
preparation and verification of all nine canonical families of four qubit entanglement in donor spins in

silicon
Feng Xu, Vi Deng & Tao Xin
Article

Time-Temperature Superposition Princ Serving as a Design
Tool for Tailored MOF-Crystal Glass Composite Membranes

Here authors present a time-temperature superposition strategy to fabricate MOF-based crystalline
glass composite membranes at low temperatures without thermal degradation, with which three
membranes are engineered for efficient gas separation.

Ying Chen, Yi Yang & Zhihua Qiao

Article

Conjugation-induced nt-electron modulation in pyridazine-
integrated covalent organic frameworks for SO, capture and
upcycling

50, capture demands sorbents that exhibit high capacity, precise molecular recognition, and robust
tolerance under extreme conditions. Here, the authors report a sp? carbon-conjugated covalent organic
framework engineered with densely aligned and ordered pyridazine groups for efficient SO, capture.

ang Qu, Fengging Liu & Lilong Jiang

25 June 2

Mechanistic insights into chemical exchange during the signal

The study investigates the exchange kinetics in the polarization transfer from parahydrogen to pyruvate
via Ir-pyruvate complexes to pyruvate in signal amplification by reversible exchange (SABRE)
hyperpolarization, and finds inconsistencies with previous structural assignments leading to a revised
mechanistic understanding of SABRE exchange processes.

Charbel D. Assaf, Vadimir V. Zhivonitko & Andrey N. Pravdivtsev

Article

25 June 2026 | Open A

energy storage in Europe’s decarbonized frameworks

The study shows that optimized reversible solid oxide cells (fSOC) can store renewable energy over long
periods with about 60% round-trip efficiency. Storage needs vary widely across Europe (54-680
KWh/kW); rSOC-battery hybrid systems are the most economical, cutting costs by up to 78%.

Xinyi Wei, Arthur Waeber & Francois Maréchal
Article
25 June 2026 | Open Acc

Simultaneous nanoscale imaging of local conductivity and

Quantum Hall isospin ferromagnetic phase occurs for integer filling factor quantum Hall states in
graphene; in this phase the exchange interaction breaks graphene’s spin-valley degeneracy. Here, Hu,
Zhu, Li, Wang, and coauthors introduce scanning conductivity and chemical potential microscopy and
use this technique to map the quantum Hall phase diagram.

Jiawei Hu, Shiyu Zhu & Hong-Jun Gag

Article

25 June 2026 | Open Acces:

carving with sub-50 nm resolution utilizing visible light

Creating the large-area single-crystal thin films needed for d topochemical

based photolithography is a challenge. Here, the authors use benzimidazole-containing monomers to
create such films, and apply them as photoresists for high resolution photocarving using low power
lasers to achieve sub-50 nm resolutions.

ang Ren, Zhenglian Qin & Yifan Zhang
Article
25 June 2026 | Open Acces
Dynamic roughening of’ licative noise

This study shows that cities grow upward through random, self-amplifying processes moderated by
local interactions, linking urban form and economic growth to universal patterns from statistical physics.

Martin Hendh

iele Manoli

Article
25 June 2026 | C

Mechanistic insights into modulation of productive substrate

accessibility for efficient PET depolymerization

Polyethylene terephthalate (PET) hydrolases have been extensively studied for their applicati
plastic degradation, but the structural and mechanistic factors that limit their catalytic efficiency are not
yet fully understood. Here, the authors identify the protruding, surface-exposed C-terminal loop (SEC-
loop) in Cryptosporangium aurantiacum PETase that negatively impacts enzymatic activity by restricting
productive access of enzyme to PET substrates.

Dongwoo Ki, Jiyoung Park & Kyung-Jin Kim
Article

25 June 2026 | Open Access

Synthesis of alumina ceramic meta-fibers with tensile super-
plasticity

Here, authors help to address both strength and toughness in ceramics by making plastic Al,03 meta-
fibers, with tensile strength of 1.94 GPa and plastic strain of 10%. They can be further woven into
textiles.

Jiawei Wu, Yongshi Guo & Jianhua Yar

Article

25 June 2026 | Open A

Catalytic Enantioselective Construction of Planar Chiral

Catalytic asymmetric approaches to access valuable heterocyclic [2.2Jparacyclophanes directly remain
underexplored. Herein, the authors present the enantioselective synthesis of planar chiral triazole-based
[2:2]paracyclophanes via a copper-catalyzed alk ide cycloaddition reaction.

Zhuang-Zhuang Li, Yuan-Mei Feng Feng Zhang

e transparent
conductors for bio-optoelectronics
Long-term operation of bio-optoelectronics requires stable conductors for biological environments.

Here, the authors develop a solution-processed transparent conductor that resists water-rich
environments, enabling stable electrical recording and optical imaging on skin and brain surfaces.

Lulu Sun, Hyun Woo Kim & Takao So
Article
25 June 2026 | Open Access

for visible light communication

This study reports a rapid sintering technique with machine-learing-guided design to fabricate
phosphor ceramics within only 105. Such ceramics show excellent performance in the laser-driven light
sources for visible light communication.

Guojuan Wang, Wei Xiong & Ron

25 June 2026 | Open Acces
Surface energy-driven perpendicular gradient structur:

flexible composite dielectrics for high-temperature capacitive
energy storage

The authors design a perpendicular gradient structured polymer composite dielectric with an inorganic
hybrid crosslinking network of Si-O-Ti. This unique architecture enables an energy density of 6.04 J/cm?®
with an efficiency of 90% at 200°C.

Minhao Yang, Huarui Yan & Zhi-Min Dang
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