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[1] Passive cooling paint enabled by rational design of thermal-optical and mass
transfer properties
RS E R RO NAR AR SE IS IR R
HfRAE B Science, 5 JUN 2025, VOL 388, ISSUE 6751
fE#: JIPENG FEI, XUAN ZHANG, DI HAN, YUE LEI, FEI XIE, KAI ZHOU, ET
AL.
B—VEF BAL: School of Mechanical and Aerospace Engineering, Nanyang Technological
University, Singapore.
R https://www.science.org/doi/10.1126/science.adt3372
Abstract:Integrating radiative and evaporative cooling shows promise for enhancing
passive cooling, but durable self-curing integrated cooling paints remain
underdeveloped. We designed a modified cementitious structure with advanced
thermal-optical and mass transfer properties, boosting cooling power while ensuring
durability, mechanical strength, and broad adhesion. The paint achieves 88 to 92%
solar reflectance (depending on wetting), 95% atmospheric window emittance, ~30%
water retention, and self-replenishing properties, maintaining stable optical
performance even when wet. Field tests in tropical Singapore demonstrated superior
cooling performance compared with commercial white paints. Pilot-scale
demonstrations highlighted consistent electricity savings under varying weather
conditions, supported by theoretical modeling. By leveraging sustainable water
evaporation and thermal radiation, this paint offers a practical and long-term solution
for mitigating the urban heat island effect.
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[2] Tellurium nanowire retinal nanoprosthesis improves vision in models of
blindness
REGUK A R IR BRA T E T RS IR /1
HRAS B Science, 5 JUN 2025, VOL 388, ISSUE 6751
f& & : SHUIYUAN WANG, CHENGYONG JIANG, YIYE YU, ZHENHAN
ZHANG, RUGE QUHE, RUYI YANG, ET AL.
B—AEFZ BANL: State Key Laboratory of Integrated Chips and Systems (SKLICS),
College of Integrated Circuits and Micro-Nano Electronics, School of
Microelectronics, State Key Laboratory of Brain Function and Disorders, MOE
Frontiers Center for Brain Science, Institutes of Brain Science, Department of
Ophthalmology and Vision Science, Eye and ENT Hospital, Fudan University,
Shanghai, China.
Shaoxin Laboratory, Shaoxing, Zhejiang, China.
S HERE: https://www.science.org/doi/10.1126/science.adu2987
E A IRIE: https:/mews.fudan.edu.cn/2025/0606/c1268a145706/page.htm
Abstract: Present vision restoration technologies have substantial constraints that
limit their application in the clinical setting. In this work, we fabricated a subretinal
nanoprosthesis using tellurium nanowire networks (TeNWNSs) that converts light of
both the visible and near-infrared—II spectra into electrical signals. The
broad-spectrum coverage is made possible by a combination of narrow bandgaps,
strong absorption, and engineered asymmetries. Implanted into blind mice, the
TeNWN:s restored pupillary reflexes and enabled visually cued learning under visible
and near-infrared 1550-nanometer light. In nonhuman primates, TeNWNs elicited
robust retina-derived neural responses, confirming biocompatibility and feasibility.
By restoring lost photosensitivity and extending vision to near-infrared, this
nanoprosthesis offers a promising approach for restoring vision.
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[3] Vapor-assisted surface reconstruction enables outdoor-stable perovskite
solar modules

AARFEBIR I EABOR LI 7L 7 S e e TAR M85k R FH R A

HfE B: Science, 12 June 2025, Volume 388, Issue 6752

YE#: Xiangnan Sun, Wenda Shi et al.

B—{E3 BT ; Institute for Frontier Science, State Key Laboratory of Mechanics and

Control of Mechanical Structures, Key Laboratory for Intelligent Nano Materials and

Devices of the Ministry of Education, Nanjing University of Aeronautics and

Astronautics, Nanjing, China.

R https://www.science.org/doi/10.1126/science.adv4280

FE A RIE : https:/ifs.nuaa.edu.cn/2025/0530/c16168a376799/page.htm

Abstract: Natural illumination variations in light-dark cycles induce irreversible ion

migration in perovskite solar cells, posing substantial challenges to their long-term

outdoor operational stability. We addressed this issue by isolating defective octahedra

at the perovskite surface using a vapor-deposited polydentate ligand. Surface

octahedra isolation suppresses ion migration into the charge transport layer and

reduces surface ionic defects, modulating the kinetics of ion migration during

light-dark cycles. Our 785-square-centimeter industrial-scale perovskite solar modules

achieved a power conversion efficiency (PCE) of 19.6%. Our modules demonstrated

enhanced diurnal stability, retaining more than 97% of their initial PCE even after 101

light-dark cycles at 50°C. Our perovskite modules maintained stable power output

during 45 days of outdoor operation under severe summer conditions, exhibiting

stability comparable with that of the reference silicon cell.
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[4] Gradient refractive indices enable squid structural color and inspire
multispectral materials
BEFSREREBFEHE, FHFBRT ZHEMRIK R
HARAE B Science, 26 JUN 2025, VOL 388, ISSUE 6754
fE%: GEORGII BOGDANOV, ALEKSANDRA ANNA STRZELECKA, NIKHIL
KAIMAL, STEPHEN L. SENFT, SANGHOON LEE, ROGER T. HANLON, ET AL.
B—{EF BAI: Department of Chemical and Biomolecular Engineering, University
of California, Irvine, Irvine, CA, USA.
Department of Chemical and Biomolecular Engineering, University of California,
Irvine, Irvine, CA, USA.
R https://www.science.org/doi/10.1126/science.adn1570
Abstract: he manipulation of light by means of materials with varying refractive
index distributions is widespread among natural systems and modern technologies.
However, understanding how animals leverage refractive index differences for
dynamic color changes and then translating such insight into tunable optical devices
remains challenging. We experimentally and computationally demonstrated that
iridescent cells (iridophores) containing Bragg reflectors with sinusoidal-wave (rugate)
refractive index profiles enable squid dorsal mantle tissues to reversibly transition
between nearly transparent and vibrantly colored states. We then drew inspiration
from these findings for the design and development of iridophore-inspired
multispectral composite materials with tunable visible and infrared functionalities.
Our study provides insight into squid dynamic structural coloration mechanisms and
furnishes a technology for camouflage, heat management, display, and sensing
applications.
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[S] Accelerated discovery of stable, extra-large-pore nano zeolites with
micro-electron diffraction
) PS50 AT D R AR RE B K ALK b A
HfRAS B: Science, 26 JUN 2025, VOL 388, ISSUE 6754
fE3%: CHAO MA, ZHENGHAN ZHANG, MENGDI ZHANG, XUDONG TIAN,
CONG LIN, LEI HAN, ET AL.
B/ —fE&H B L. State Key Laboratory of Coordination Chemistry, School of
Chemistry and Chemical Engineering, Nanjing University, Nanjing, China.
CHERE: https://www.science.org/doi/10.1126/science.adv5073
E NIE: https://sklce.nju.edu.cn/kxyj/xsdt/20250630/i324973.html
Abstract: Stable zeolites with extra-large pores and nano dimensions that are capable
of processing large molecules are in high demand but have been difficult to produce.
Their complex structures and nanoscale crystal sizes present challenges for analysis
using conventional x-ray diffraction techniques, leading to inefficiencies in material
development. We report NJU120-1 and NJU120-2, two robust and fully connected
aluminosilicate nano zeolites featuring interconnected channel systems with
extra-large 22-ring pores. NJU120-1 is a nanosheet with only about §8-nanometer
thickness, corresponding to 1.5 unit cells, and NJU120-2 is a nanorod with 50 by 250
nanometer dimensions. Their synthesis optimization was greatly accelerated through
rapid structure determination with MicroED, revealing their multidimensional pore
structures. Their very large largest-free-sphere diameters of approximately 1.2
nanometers coupled with nano morphologies enabled catalytic cracking of large
molecules.
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[1] Vertically stacked monolithic perovskite colour photodetectors
FEEBH SR R AR

HARAS B: Nature, 19 June 2025, Volume 642, Issue 8068

YE 3 : Sergey Tsarev, Daria Proniakova, Xuqi Liu, Erfu Wu, Gebhard J. Matt,
Kostiantyn Sakhatskyi, et al.

#—AEH B AL: Laboratory of Inorganic Chemistry, Department of Chemistry and
Applied Biosciences, ETH Ziirich, Zurich, Switzerland

Laboratory for Thin Films and Photovoltaics, Empa — Swiss Federal Laboratories for
Materials Science and Technology, Dubendorf, Switzerland

R https://www.nature.com/articles/s41586-025-09062-3

Abstract : Modern colour image sensors face challenges in further improving
sensitivity and image quality because of inherent limitations in light utilization
efficiency. A major factor contributing to these limitations is the use of passive optical
filters, which absorb and dissipate a substantial amount of light, thereby reducing the
efficiency of light capture. On the contrary, active optical filtering in Foveon-type
vertically stacked architectures still struggles to deliver optimal performance owing to
their lack of colour selectivity, making them inefficient for precise colour imaging.
Here we introduce an innovative architecture for colour sensor arrays that uses
multilayer monolithically stacked lead halide perovskite thin-film photodetectors.
Perovskite bandgap tunability is utilized to selectively absorb the visible light
spectrum’s red, green and blue regions, eliminating the need for colour filters.
External quantum efficiencies of 50%, 47% and 53% are demonstrated for the red,
green and blue channels, respectively, as well as a colour accuracy of 3.8% in
AELab outperforming the state-of-the-art colour-filter array and Foveon-type
photosensors. The image sensor design improves light utilization in colour sensors
and paves the way for the next generation of highly sensitive, artefact-free images
with enhanced colour fidelity.
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Fig. 1: Schematics, architecture and EQE spectra of different image sensor

architectures.
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[2] Light-triggered regionally controlled n-doping of organic semiconductors
B AR AR XRATE n RB

HARAE B : Nature, 19 June 2025, Volume 642, Issue 8068

YEF: Xin-Yi Wang, Yi-Fan Ding, Xiao-Yan Zhang, Yang-Yang Zhou, Chen-Kai Pan,
Yuan-He Li, et al.

B—VEZHANL: Beijing National Laboratory for Molecular Sciences (BNLMS), Key
Laboratory of Polymer Chemistry and Physics of Ministry of Education, Center of
Soft Matter Science and Engineering, College of Chemistry and Molecular
Engineering, Peking University, Beijing, People’s Republic of China

S HERE: https://www.nature.com/articles/s41586-025-09075-y

E AIE: https://news.pku.edu.cn/jxky/181e1b4c865b487d83849584564b84c7.htm
Abstract : Doping is a primary method to modulate the electrical properties of
semiconductors, enabling the fabrication of various homojunctions/heterojunctions
and complex devices. For organic semiconductors (OSCs), the electrical performance
has been extensively improved by developing doping methods and dopants. However,
compared with the state-of-the-art spatial resolution of inorganic semiconductor
fabrication processes, OSCs lag far behind, limiting the construction of complex
organic electronic devices. Here we present a facile light-triggered doping strategy
and develop a series of inactive photoactivable dopants (iPADs) for regionally
controlled n-doping of OSCs. By converting iPADs into active dopants through
ultraviolet (UV) exposure, controllable doping of various n-type OSCs with high
electrical conductivity greater than 30 S cm—1 has been realized. Using iPADs can
substantially improve the performances of OSCs in transistors, logic circuits and
thermoelectrics. Also, regionally controlled doping is demonstrated in OSCs with a
record resolution down to 1 pm. Overall, our strategy has achieved tunable doping
levels in OSCs with high spatial resolution, which is expected to be highly suited for
integrated circuits in both roll-to-roll and laboratory-scale environments.
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Fig. 1: Light-triggered doping method.
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[3] Brain implantation of soft bioelectronics via embryonic development
MR B R AR EA Y RT3

HARSE E: Nature, 26 June 2025, Volume 642 Issue 8069

YE#: Hao Sheng, Ren Liu et al.

#—AEZ B AI: John A. Paulson School of Engineering and Applied Sciences,
Harvard University, Boston, MA, USA

S CHERE: https://www.nature.com/articles/s41586-025-09106-8

Abstract : Here we introduce a tissue-level-soft, submicrometre-thick mesh
microelectrode array that integrates into the embryonic neural plate by leveraging the
tissue’s  natural  two-dimensional-to-three-dimensional  reconfiguration.  As
organogenesis progresses, the mesh deforms, stretches and distributes throughout the
brain, seamlessly integrating with neural tissue. Immunostaining, gene expression
analysis and behavioural testing confirm no adverse effects on brain development or
function. This embedded electrode array enables long-term, stable mapping of how
single-neuron activity and population dynamics emerge and evolve during brain
development. In axolotl models, it not only records neural electrical activity during
regeneration but also modulates the process through electrical stimulation.
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Fig.1: Tissue-level-soft bioelectronics for brain implantation via embryonic
development.
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