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[1]Synchronous assembly of chiral skeletal single-crystalline microvessels
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NANAMI MIKL, ET AL.

F—1EFEHBNL: Department of Materials Science, Faculty of Pure and Applied Sciences, and Tsukuba
Research Center for Energy Materials Science (TREMS), University of Tsukuba, 1-1-1 Tennodai, Tsukuba,
Ibaraki 305-8573, Japan.

SCEEEE:  https:/www.science.org/doi/10.1126/science.abm9596

Abstract: Skeletal or concave polyhedral crystals appear in a variety of synthetic processes and natural
environments. However, their morphology, size, and orientation are difficult to control because of their highly
kinetic growth character. We report a methodology to achieve synchronous, uniaxial, and stepwise growth of
micrometer-scale skeletal single crystals from planar-chiral double-decker molecules. Upon drop-casting of a
heated ethanol solution onto a quartz substrate, the molecules spontaneously assemble into standing vessel-shaped
single crystals uniaxially and synchronously over the wide area of the substrate, with small size polydispersity. The
crystal edge is active even after consumption of the molecules and resumes stereoselective growth with successive
feeding. The resultant morphology can be packed into polycyclic aromatic hydrocarbon - like microarchitectures
and behaves as a microscopic container.
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Flexible thermoelectrics based on ductile semiconductors
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HARMS B: Science, 19 AUG 2022, VOL 377, ISSUE 6608

fE#: QINGYU YANG, SHIQI YANG, PENGFEI QIU et al.

F—VEEHNL: State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai
Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China.

S CEEEE:  https://www.science.org/doi/10.1126/science.abq0682

Abstract: Flexible thermoelectrics provide a different solution for developing portable and sustainable flexible power
supplies. The discovery of silver sulfide — based ductile semiconductors has driven a shift in the potential for flexible
thermoelectrics, but the lack of good p-type ductile thermoelectric materials has restricted the reality of fabricating
conventional cross-plane 7 -shaped flexible devices. We report a series of high-performance p-type ductile thermoelectric
materials based on the composition-performance phase diagram in AgCu(Se,S,Te) pseudoternary solid solutions, with high
figure-of-merit values (0.45 at 300 kelvin and 0.68 at 340 kelvin) compared with other flexible thermoelectric materials.
We further demonstrate thin and flexible = -shaped devices with a maximum normalized power density that reaches 30

L Wem—2 K-2. This output is promising for the use of flexible thermoelectrics in wearable electronics.
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Chip-less wireless electronic skins by remote epitaxial freestanding compound semiconductors
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EEEE:  https://www.science.org/doi/10.1126/science.abn7325

Abstract: Recent advances in flexible and stretchable electronics have led to a surge of electronic skin (e-skin) -
based health monitoring platforms. Conventional wireless e-skins rely on rigid integrated circuit chips that compromise the
overall flexibility and consume considerable power. Chip-less wireless e-skins based on inductor-capacitor resonators are
limited to mechanical sensors with low sensitivities. We report a chip-less wireless e-skin based on surface acoustic wave
sensors made of freestanding ultrathin single-crystalline piezoelectric gallium nitride membranes. Surface acoustic wave -
based e-skin offers highly sensitive, low-power, and long-term sensing of strain, ultraviolet light, and ion concentrations in
sweat. We demonstrate weeklong monitoring of pulse. These results present routes to inexpensive and versatile low-power,
high-sensitivity platforms for wireless health monitoring devices.
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Nanocrystals with metastable high-pressure phases under ambient conditions
HE%H T B LRSS R EMNIK&EE

HRRAE B Science, 19 AUG 2022, VOL 377, ISSUE 6608

fE#: TIANYUAN XIAO, YASUTAKA NAGAOKA, XIRUI WANG et al.

FE—VEH BANL: Department of Chemistry, University of Florida, Gainesville, FL 32611, USA.
B https://www.science.org/doi/10.1126/science.abq7684

Abstract:

The ambient metastability of the rock-salt phase in well-defined model systems comprising nanospheres or
nanorods of cadmium selenide, cadmium sulfide, or both was investigated as a function of composition, initial crystal
phase, particle structure, shape, surface functionalization, and ordering level of their assemblies. Our experiments show
that these nanocrystal systems exhibit ligand-tailorable reversibility in the rock salt - to — zinc blende solid-phase
transformation. Interparticle sintering was used to engineer kinetic barriers in the phase transformation to produce
ambient-pressure metastable rock-salt structures in a controllable manner. Interconnected nanocrystal networks were
identified as an essential structure that hosted metastable high-energy phases at ambient conditions. These findings
suggest general rules for transformation-barrier engineering that are useful in the rational design of next-generation
materials.
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Growth rules for irregular architected materials with programmable properties
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Abstract:

Biomaterials display microstructures that are geometrically irregular and functionally efficient. Understanding the role
of irregularity in determining material properties offers a new path to engineer materials with superior functionalities, such
as imperfection insensitivity, enhanced impact absorption, and stress redirection. We uncover fundamental, probabilistic
structure - property relationships using a growth-inspired program that evokes the formation of stochastic architectures in
natural systems. This virtual growth program imposes a set of local rules on a limited number of basic elements. It
generates materials that exhibit a large variation in functional properties starting from very limited initial resources, which
echoes the diversity of biological systems. We identify basic rules to control mechanical properties by independently
varying the microstructure’ s topology and geometry in a general, graph-based representation of irregular materials.
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Structurally integrated 3D carbon tube grid—based high-performance filter capacitor
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230031, China.
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Abstract:

Filter capacitors play a critical role in ensuring the quality and reliability of electrical and electronic equipment.
Aluminum electrolytic capacitors are the most commonly used but are the largest filtering components, limiting device
miniaturization. The high areal and volumetric capacitance of electric double-layer capacitors should make them ideal
miniaturized filter capacitors, but they are hindered by their slow frequency responses. We report the development of
interconnected and structurally integrated carbon tube grid - based electric double-layer capacitors with high areal
capacitance and rapid frequency response. These capacitors exhibit excellent line filtering of 120-hertz voltage signal and
volumetric advantages under low-voltage operations for digital circuits, portable electronics, and electrical appliances.
These findings provide a sound technological basis for developing electric double-layer capacitors for miniaturizing filter
and power devices.
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[1]Quantum cascade of correlated phases in trigonally warped bilayer graphene
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HhRfE 8 Nature, 11 August 2022, Volume 608 Issue 7922

% : Anna M. Seiler, Fabian R. Geisenhof, Felix Winterer et al.

F—EHBANL: 1st Physical Institute, Faculty of Physics, University of Gottingen, Gottingen, Germany

Physics of Nanosystems, Department of Physics, Ludwig-Maximilians-Universitidt Miinchen, Munich,
Germany

R https:/www.nature.com/articles/s41586-022-04937-1

Abstract: Here we report the observation of a cascade of correlated phases in the vicinity of
electric-field-controlled Lifshitz transitions and van Hove singularities in Bernal bilayer graphene. We provide
evidence for the observation of Stoner ferromagnets in the form of half and quarter metals. Furthermore, we identify
signatures consistent with a topologically non-trivial Wigner - Hall crystal at zero magnetic field and its transition
to a trivial Wigner crystal, as well as two correlated metals whose behaviour deviates from that of standard Fermi
liquids. Our results in this reproducible, tunable, simple system open up new horizons for studying strongly
correlated electrons.
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A mechanically strong and ductile soft magnet with extremely low coercivity
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Abstract: The electrification of transport, households and manufacturing leads to an increase in energy
consumption owing to hysteresis losses. Therefore, minimizing coercivity, which scales these losses, is crucial. Yet
meeting this target alone is not enough: SMMs in electrical engines must withstand severe mechanical loads; that is,
the alloys need high strength and ductility. Here we introduce an approach to overcome this dilemma. We have
designed a Fe - Co - Ni - Ta - Al multicomponent alloy (MCA) with ferromagnetic matrix and paramagnetic
coherent nanoparticles (about 91 nm in size and around 55% volume fraction). They impede dislocation motion,
enhancing strength and ductility. Their small size, low coherency stress and small magnetostatic energy create an
interaction volume below the magnetic domain wall width, leading to minimal domain wall pinning, thus
maintaining the soft magnetic properties. The alloy has a tensile strength of 1,336 MPa at 54% tensile elongation,
extremely low coercivity of 78 Am—1 (less than 1 Oe), moderate saturation magnetization of 100 A m2 kg—1 and
high electrical resistivity of 103 1 Q cm.
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Floating perovskite-BiVO4 devices for scalable solar fuel production
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FE—1EEHENSL: Yusuf Hamied Department of Chemistry, University of Cambridge, Cambridge, UK
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Abstract: Photoelectrochemical (PEC) artificial leaves hold the potential to lower the costs of sustainable solar
fuel production by integrating light harvesting and catalysis within one compact device. However, current
deposition techniques limit their scalability, whereas fragile and heavy bulk materials can affect their transport and
deployment. Here we demonstrate the fabrication of lightweight artificial leaves by employing thin, flexible
substrates and carbonaceous protection layers. Lead halide perovskite photocathodes deposited onto indium tin
oxide-coated polyethylene terephthalate achieved an activity of 4,266 1 mol H2g—1h—1 using a platinum catalyst,
whereas photocathodes with a molecular Co catalyst for CO2 reduction attained a high CO:H2 selectivity of 7.2
under lower (0.1 sun) irradiation. The corresponding lightweight perovskite-BiVO4 PEC devices showed unassisted
solar-to-fuel efficiencies of 0.58% (H2) and 0.053% (CO), respectively. Their potential for scalability is
demonstrated by 100cm?2 stand-alone artificial leaves, which sustained a comparable performance and stability (of
approximately 24h) to their 1.7cm2 counterparts. Bubbles formed under operation further enabled 30 - 100 mg cm—
2 devices to float, while lightweight reactors facilitated gas collection during outdoor testing on a river. This
leaf-like PEC device bridges the gulf in weight between traditional solar fuel approaches, showcasing activities per
gram comparable to those of photocatalytic suspensions and plant leaves. The presented lightweight, floating
systems may enable open-water applications, thus avoiding competition with land use.
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