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[1]Autonomous alignment and healing in multilayer soft electronics using immiscible
dynamic polymers

KAAMESTREYN L BERE B TR0 8 EHIMEBER

HAR{E B Science, 2 JUN 2023, VOL 380, ISSUE 6648

fE%&: CHRISTOPHER B. COOPER, SAMUEL E. ROOT, LUKAS MICHALEK, SHUAI
WU, JIAN-CHENG LAI, MUHAMMAD KHATIB, et al.

B —AEHHBAL: Department of Chemical Engineering, Stanford University, Stanford, CA
94305, USA.

ATCHEEE: https://www.science.org/doi/10.1126/science.adh0619

Abstract: Self-healing soft electronic and robotic devices can, like human skin, recover
autonomously from damage. While current devices use a single type of dynamic polymer for
all functional layers to ensure strong interlayer adhesion, this approach requires manual layer
alignment. In this study, we used two dynamic polymers, which have immiscible backbones
but identical dynamic bonds, to maintain interlayer adhesion while enabling autonomous
realignment during healing. These dynamic polymers exhibit a weakly interpenetrating and
adhesive interface, whose width is tunable. When multilayered polymer films are misaligned
after damage, these structures autonomously realign during healing to minimize interfacial free
energy. We fabricated devices with conductive, dielectric, and magnetic particles that

functionally heal after damage, enabling thin-film pressure sensors, magnetically assembled

soft robots, and underwater circuit assembly:.
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[2] A sinterless, low-temperature route to 3D print nanoscale optical-grade glass
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HAR{EE: Science, 2 JUN 2023, VOL 380, ISSUE 6648

#£%#: J. BAUER, C. CROOK, AND T. BALDACCHINI

B —AEFH B AL: Institute of Nanotechnology, Karlsruhe Institute of Technology, 76131
Karlsruhe, Germany; Materials Science and Engineering Department, University of California,
Irvine, CA 94550, USA.

A CHEEE: https://www.science.org/doi/10.1126/science.abq3037

Abstract: Three-dimensional (3D) printing of silica glass is dominated by techniques that rely
on traditional particle sintering. At the nanoscale, this limits their adoption within microsystem
technology, which prevents technological breakthroughs. We introduce the sinterless, two-

photon polymerization 3D printing of free-form fused silica nanostructures from a polyhedral

oligomeric silsesquioxane (POSS) resin. Contrary to particle-loaded sacrificial binders, our
POSS resin itself constitutes a continuous silicon-oxygen molecular network that forms
transparent fused silica at only 650°C. This temperature is 500°C lower than the sintering
temperatures for fusing discrete silica particles to a continuum, which brings silica 3D printing
below the melting points of essential microsystem materials. Simultaneously, we achieve a
fourfold resolution enhancement, which enables visible light nanophotonics. By demonstrating
excellent optical quality, mechanical resilience, ease of processing, and coverable size scale,
our material sets a benchmark for micro— and nano—3D printing of inorganic solids.
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[3] Size of cerium dioxide support nanocrystals dictates reactivity of highly dispersed

palladium catalysts

ZEAS AR GUR BB R/NRSE T T A B AR AR B e A

HARASB: Science, 16 JUN 2023, Volume 380 Issue 6650

{E#: VALERY MURAVEV, ALEXANDER PARASTAEV et al.

FE—VEHZBANL: Laboratory of Inorganic Materials and Catalysis, Department of Chemical

Engineering and Chemistry, Eindhoven University of Technology, 5600 MB Eindhoven,
Netherlands.

A CHEEE: https://www.science.org/doi/10.1126/science.adf9082
Abstract: Here, we demonstrate that the size of cerium dioxide (CeO;) support governs the

reactivity of atomically dispersed palladium (Pd) in carbon monoxide (CO) oxidation. Catalysts
with small CeO, nanocrystals (~4 nanometers) exhibit unusually high activity in a CO-rich
reaction feed, whereas catalysts with medium-size CeO; (~8 nanometers) are preferred for lean
conditions. Detailed spectroscopic investigations reveal support size—dependent redox

properties of the Pd- CeO; interface.
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[4] Superconducting vortices carrying a temperature-dependent fraction of the flux

quantum
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HAR{E B Science, 23 JUN 2023, VOL 380, ISSUE 6651

fE%#: Yusuke Iguchi, Kunihiro Kihou, Chul-Ho Lee, Mats Barkman, Andrea L. Benfenati,

Vadim Grinenko, et al.

FE—VEHZBANL: Geballe Laboratory for Advanced Materials, Stanford University, Stanford,

CA 94305, USA; Stanford Institute for Materials and Energy Sciences, SLAC National

Accelerator Laboratory, Menlo Park, CA 94025, USA.

ACHEEE: https://www.science.org/doi/10.1126/science.abp9979

Abstract: Magnetic field penetrates type-II bulk superconductors by forming quantum vortices

that enclose a magnetic flux equal to the magnetic flux quantum. The flux quantum is a

universal quantity that depends only on fundamental constants. In this study, we investigated

isolated vortices in the hole-overdoped Ba,—KiFe:As, (x = 0.77) by using scanning

superconducting quantum interference device (SQUID) magnetometry. In many locations, we

observed objects that carried only part of a flux quantum, with a magnitude that varied

continuously with temperature. We demonstrated mobility and manipulability of these objects

and interpreted them as quantum vortices with nonuniversally quantized (fractional) magnetic

flux whose magnitude is determined by the temperature-dependent parameters of a

multicomponent superconductor.
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[5] Deformable hard tissue with high fatigue resistance in the hinge of bivalve Cristaria
plicata

WrEME LU I8 T BA PR 7 R A AR

HAR{E B Science, 23 JUN 2023, VOL 380, ISSUE 6651

fE#: Xiang-Sen Meng, Li-Chuan Zhou, Lei Liu, Yin-Bo Zhu, Yu-Feng Meng, Dong-Chang
Zheng, et al.

FE—{EHHAL: Department of Chemistry, Institute of Biomimetic Materials and Chemistry,
Anhui Engineering Laboratory of Biomimetic Materials, New Cornerstone Science Laboratory,
Division of Nanomaterials and Chemistry, Hefei National Research Center for Physical
Sciences at the Microscale, University of Science and Technology of China, Hefei 230026,
China.

AR https://www.science.org/doi/10.1126/science.ade2038

E A#HRIE: http:/news.ustc.edu.cn/info/1055/83731.htm

Abstract: The hinge of bivalve shells can sustain hundreds of thousands of repeating opening-
and-closing valve motions throughout their lifetime. We studied the hierarchical design of the
mineralized tissue in the hinge of the bivalve Cristaria plicata, which endows the tissue with
deformability and fatigue resistance and consequently underlies the repeating motion capability.
This folding fan—shaped tissue consists of radially aligned, brittle aragonite nanowires
embedded in a resilient matrix and can translate external radial loads to circumferential
deformation. The hard-soft complex microstructure can suppress stress concentration within
the tissue. Coherent nanotwin boundaries along the longitudinal direction of the nanowires
increase their resistance to bending fracture. The unusual biomineral, which exploits the
inherent properties of each component through multiscale structural design, provides insights
into the evolution of antifatigue structural materials.
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[1] Reversible spin-optical interface in luminescent organic radicals
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HAR{E B Nature, 1 June 2023, Volume 618 Issue 7963

fE%# : Sebastian Gorgon, Kuo Lv, Jeannine Griine, Bluebell H. Drummond, William K. Myers,
Giacomo Londi, et al.

B —{EHHAL: Cavendish Laboratory, University of Cambridge, Cambridge, UK; Centre for
Advanced Electron Spin Resonance, Department of Chemistry, University of Oxford, Inorganic
Chemistry Laboratory, Oxford, UK

£ EEEE: https://www.nature.com/articles/s41586-023-06222-1

Abstract: Molecules present a versatile platform for quantum information science and are

\ candidates for sensing and computation applications. Robust spin-optical interfaces are key to
: harnessing the quantum resources of materials. To date, carbon-based candidates have been

e _mnl-ﬂlﬁsib;

non-luminescent, which prevents optical readout via emission. Here we report organic
molecules showing both efficient luminescence and near-unity generation yield of excited states

with spin multiplicity S > 1. This was achieved by designing an energy resonance between
‘ emissive doublet and triplet levels, here on covalently coupled tris (2,4,6-trichlorophenyl)
¢ methyl-carbazole radicals and anthracene. We observed that the doublet photoexcitation
‘ delocalized onto the linked acene within a few picoseconds and subsequently evolved to a pure
high-spin state (quartet for monoradical, quintet for biradical) of mixed radical—triplet character
near 1.8 eV. These high-spin states are coherently addressable with microwaves even at 295 K,
with optical readout enabled by reverse intersystem crossing to emissive states. Furthermore,
for the biradical, on return to the ground state the previously uncorrelated radical spins either
side of the anthracene shows strong spin correlation. Our approach simultaneously supports a
‘ 1 high efficiency of initialization, spin manipulations and light-based readout at room
temperature. The integration of luminescence and high-spin states creates an organic materials
platform for emerging quantum technologies.
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