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[1] Event-responsive scanning transmission electron microscopy
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HARAS B Science,2 AUG 2024, VOL 385, ISSUE 6708

fE# : JONATHAN J. P. PETERS, BRYAN W. REED, YU JIMBO, KANAKO NOGUCHI,
KARIN H. MULLER, ALEXANDRA PORTER, ET AL.

B —1EFH HBAL: Advanced Microscopy Laboratory, CRANN, Trinity College Dublin, The
University of Dublin, Dublin, Ireland; School of Physics, Trinity College Dublin, The
University of Dublin, Dublin, Ireland; turboTEM Ltd., Dublin, Ireland.

I https://www.science.org/doi/10.1126/science.ado8579

Abstract: An ever-present limitation of transmission electron microscopy is the damage
caused by high-energy electrons interacting with any sample. By reconsidering the
fundamentals of imaging, we demonstrate an event-responsive approach to electron
microscopy that delivers more information about the sample for a given beam current.
Measuring the time to achieve an electron count threshold rather than waiting a predefined
constant time improves the information obtained per electron. The microscope was made to
respond to these events by blanking the beam, thus reducing the overall dose required. This
approach automatically apportions dose to achieve a given signal-to-noise ratio in each pixel,
eliminating excess dose that is associated with diminishing returns of information. We
demonstrate the wide applicability of our approach to beam-sensitive materials by imaging
biological tissue and zeolite.
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[2] Nuclei engineering for even halide distribution in stable perovskite/silicon tandem solar
cells
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HARAE B Science,2 AUG 2024, VOL 385, ISSUE 6708

fE#& : YIHUA CHEN, NING YANG, GUANHAOJIE ZHENG, FENGTAO PEI, WENTAO
ZHOU, YU ZHANG, ET AL.

FE—1EH BAL: School of Materials Science and Engineering, Beijing Institute of Technology
(Zhuhai), Beijing Institute of Technology, Beijing 100081, P. R. China.

I https://www.science.org/doi/10.1126/science.ado9104
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4.htm

Abstract : Wide-bandgap (WBG) absorbers in tandem configurations suffer from poor
crystallinity and weak texture, which leads to severe mixed halide-cation ion migration and
phase segregation during practical operation. We control WBG film growth insensitive to
compositions by nucleating the 3C phase before any formation of bromine-rich aggregates
and 2H phases. The resultant WBG absorbers show improved crystallinity and strong texture
with suppressed nonradiative recombination and enhanced resistance to various aging stresses.
Perovskite/silicon tandem solar cells achieve power conversion efficiencies of 29.4% (28.8%
assessed by a third party) in a 25 - square centimeter active area and 32.5% in a 1 - square
centimeter active area. These solar cells retained 98.3 and 90% of the original efficiency after
1301 and 800 hours of operation at 25° and 50° C, respectively, at the maximum power
point (AM 1.5G illumination, full spectrum, 1-sun) when encapsulated.
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[3] Additive manufacturing of highly entangled polymer networks
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THOMAS J. KOLIBABA, JASON P. KILLGORE AND JASON A. BURDICK
FE—VEZBAL: Department of Bioengineering, University of Pennsylvania, Philadelphia, PA
19104, USA.

IR https://www.science.org/doi/10.1126/science.adn6925

Abstract : Incorporation of polymer chain entanglements within a single network can
synergistically improve stiffness and toughness, yet attaining such dense entanglements
through vat photopolymerization additive manufacturing [e.g., digital light processing (DLP)]
remains elusive. We report a facile strategy that combines light and dark polymerization to
allow constituent polymer chains to densely entangle as they form within printed structures.
This generalizable approach reaches high monomer conversion at room temperature without
the need for additional stimuli, such as light or heat after printing, and enables additive
manufacturing of highly entangled hydrogels and elastomers that exhibit fourfold- to
sevenfold-higher extension energies in comparison to that of traditional DLP. We used this
method to print high-resolution and multimaterial structures with features such as spatially
programmed adhesion to wet tissues.
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[4] Recyclable surgical, consumer, and industrial adhesives of poly(a-lipoic acid)
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KATELYN DALE, HANNAH CHEN, ET AL.

% —1E#& BAL: Department of Bioengineering, University of California, Berkeley, CA 94720,

USA.

S https://www.science.org/doi/10.1126/science.ad06292

Abstract : Polymer adhesives play an important role in many medical, consumer, and

industrial products. Polymers of a -lipoic acid ( @ LA) have the potential to fulfill the need
for versatile and environmentally friendly adhesives, but their performance is plagued by

spontaneous depolymerization. We report a family of stabilized a LA polymer adhesives that

can be tailored for a variety of medical or nonmedical uses and sustainably sourced and

recycled in a closed-loop manner. Minor changes in monomer composition afforded a

pressure-sensitive adhesive that functions well in dry and wet conditions, as well as a

structural adhesive with strength equivalent to that of conventional epoxies. « LA surgical

superglue successfully sealed murine amniotic sac ruptures, increasing fetal survival from 0 to
100%.
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[5] Manufacture and testing of biomass-derivable thermosets for wind blade recycling
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fE# : RYAN W. CLARKE, ERIK G. ROGNERUD, ALLEN PUENTE-URBINA, DAVID
BARNES, PAUL MURDY, MICHAEL L. MCGRAW, ET AL.

% —{E®& B AL: Renewable Resources and Enabling Sciences Center, National Renewable
Energy Laboratory, Golden, CO 80401, USA;BOTTLE Consortium, Golden,CO 80401, USA.
IR https://www.science.org/doi/10.1126/science.adp5395

Abstract: Wind energy is helping to decarbonize the electrical grid, but wind blades are not
recyclable, and current end-of-life management strategies are not sustainable. To address the
material recyclability challenges in sustainable energy infrastructure, we introduce scalable
biomass-derivable polyester covalent adaptable networks and corresponding fiber-reinforced
composites for recyclable wind blade fabrication. Through experimental and computational
studies, including vacuum-assisted resin-transfer molding of a 9-meter wind blade prototype,
we demonstrate drop-in technological readiness of this material with existing manufacture
techniques, superior properties relative to incumbent materials, and practical end-of-life
chemical recyclability. Most notable is the counterintuitive creep suppression, outperforming
industry state-of-the-art thermosets despite the dynamic cross-link topology. Overall, this
report details the many facets of wind blade manufacture, encompassing chemistry,
engineering, safety, mechanical analyses, weathering, and chemical recyclability, enabling a
realistic path toward biomass-derivable, recyclable wind blades.
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[1]Water- and heat-activated dynamic passivation for perovskite photovoltaics
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HAR{E B Nature,8 August 2024, Volume 632 Issue 8024

fE% : Wei-Ting Wang, Philippe Holzhey et al.

% —1E& B L : Department of Systems Engineering, City University of Hong Kong,

Kowloon, Hong Kong

R https:/www.nature.com/articles/s41586-024-07705-5

E ARG https://www.cityu.edu.hk/hkice/

Abstract: Here we report a living passivation strategy using a hindered urea/thiocarbamate

bond Lewis acid - base material (HUBLA), where dynamic covalent bonds with water and

heat-activated characteristics can dynamically heal the perovskite to ensure device

performance and stability. Upon exposure to moisture or heat, HUBLA generates new agents

and further passivates defects in the perovskite. This passivation strategy achieved

high-performance devices with a power conversion efficiency (PCE) of 25.1 per cent.

HUBLA devices retained 94 per cent of their initial PCE for approximately 1,500 hours of

ageing at 85 degrees Celsius in nitrogen and maintained 88 per cent of their initial PCE after

1,000 hours of ageing at 85 degrees Celsius and 30 per cent relative humidity in air.
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[2]peri-Fused polyaromatic molecular contacts for perovskite solar cells
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HAR{E B Nature,8 August 2024, Volume 632 Issue 8024

fE% : Ke Zhao, Qingqing Liu et al.

FE—VE&Z AL State Key Laboratory of Silicon and Advanced Semiconductor Materials and
School of Materials Science and Engineering, Zhejiang University, Hangzhou, China;School
of Engineering, Westlake University and Institute of Advanced Technology, Westlake Institute
for Advanced Study, Hangzhou, China

I https://www.nature.com/articles/s41586-024-07712-6

E AARSSHRIE: http:/www.news.zju.edu.cn/2024/0725/c24345a2949307/page.htm
Abstract : Here we report a peri-fused polyaromatic core structure without heteroatom
substitution that yields superior carrier transport and selectivity over conventional
heteroatom-substituted core structures. This core structure produced a relatively chemically
inert and structurally rigid molecular contact, which considerably improved the performance
of perovskite solar cells in terms of both efficiency and durability. The champion device
showed an efficiency up to 26.1% with greatly improved longevity under different
accelerated-ageing tests.
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[3]Multi-heterojunctioned plastics with high thermoelectric figure of merit
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HAR{E B Nature,15 August 2024, Volume 632, Issue 8025

fE% : Dongyang Wang, Jiamin Ding, Yinggiao Ma, Chunlin Xu, Zhiyi Li, Xiao Zhang, et al.

FE—1EH BAL: Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of
Organic Solids, Institute of Chemistry, Chinese Academy of Sciences, Beijing, China; School
of Chemical Sciences, University of Chinese Academy of Sciences, Beijing, China.

A CEEBE: https://www.nature.com/articles/s41586-024-07724-2
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Abstract: Conjugated polymers promise inherently flexible and low-cost thermoelectrics for
powering the Internet of Things from waste heat. Their valuable applications, however, have
been hitherto hindered by the low dimensionless figure of merit (ZT). Here we report high-ZT
thermoelectric plastics, which were achieved by creating a polymeric multi-heterojunction
with periodic dual-heterojunction features, where each period is composed of two polymers
with a sub-ten-nanometre layered heterojunction structure and an interpenetrating
bulk-heterojunction interface. This geometry produces significantly enhanced interfacial
phonon-like scattering while maintaining efficient charge transport. We observed a significant
suppression of thermal conductivity by over 60 per cent and an enhanced power factor when
compared with individual polymers, resulting in a ZT of up to 1.28 at 368 kelvin. This
polymeric thermoelectric performance surpasses that of commercial thermoelectric materials
and existing flexible thermoelectric candidates. Importantly, we demonstrated the
compatibility of the polymeric multi-heterojunction structure with solution coating techniques
for satisfying the demand for large-area plastic thermoelectrics, which paves the way for
polymeric multi-heterojunctions towards cost-effective wearable thermoelectric technologies.
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[4]Buried interface molecular hybrid for inverted perovskite solar cells
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f£%#: Sanwan Liu, Jingbai Li, Wenshan Xiao, Rui Chen, Zhenxing Sun, Yong Zhang, et al.
% —fE#& B AL . Wuhan National Laboratory for Optoelectronics (WNLO), Huazhong
University of Science and Technology (HUST), Wuhan, China; Optics Valley Laboratory,
Wuhan, China.
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Abstract: Perovskite solar cells with an inverted architecture provide a key pathway for
commercializing this emerging photovoltaic technology because of the better power
conversion efficiency and operational stability compared with the normal device structure.
Specifically, power conversion efficiencies of the inverted perovskite solar cells have
exceeded 25% owing to the development of improved self-assembled molecules and
passivation strategies. However, poor wettability and agglomeration of self-assembled
molecules cause interfacial losses, impeding further improvement in the power conversion
efficiency and stability. Here we report a molecular hybrid at the buried interface in inverted
perovskite solar cells that co-assembled the popular self-assembled molecule
[4-(3,6-dimethyl-9H-carbazol-9-yl)butyl[phosphonic acid (Me-4PACz) with the multiple
aromatic carboxylic acid 4,4’,4”-nitrilotribenzoic acid (NA) to improve the heterojunction
interface. The molecular hybrid of Me-4PACz with NA could substantially improve the
interfacial characteristics. The resulting inverted perovskite solar cells demonstrated a record
certified steady-state efficiency of 26.54%. Crucially, this strategy aligns seamlessly with
large-scale manufacturing, achieving one of the highest certified power conversion
efficiencies for inverted mini-modules at 22.74% (aperture area 11.1 cm2). Our device also

maintained 96.1% of its initial power conversion efficiency after more than 2,400 h of 1-sun

operation in ambient air.
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