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[1]Evidence for a single-layer van der Waals multiferroic
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HARAS B Nature, 24 February 2022, Volume 602, Issue 7898

fE#: Qian Song, Connor A. Occhialini, Emre Ergegen, Batyr Ilyas et al.

FE—1EFEHBNL: Department of Physics, Massachusetts Institute of Technology, Cambridge, MA, USA.
S EERE: https:/www.nature.com/articles/s41586-021-04337-x

Abstract: Here we report the discovery of type-II multiferroic order in a single atomic layer of the

transition-metal-based van der Waals material Nil2. The multiferroic state of Nil2 is characterized by a
proper-screw spin helix with given handedness, which couples to the charge degrees of freedom to produce a
chirality-controlled electrical polarization. We use circular dichroic Raman measurements to directly probe the
magneto-chiral ground state and its electromagnon modes originating from dynamic magnetoelectric coupling.
Combining birefringence and second-harmonic-generation measurements with theoretical modelling and
simulations, we detect a highly anisotropic electronic state that simultaneously breaks three-fold rotational and
inversion symmetry, and supports polar order. The evolution of the optical signatures as a function of temperature
and layer number surprisingly reveals an ordered magnetic polar state that persists down to the ultrathin limit of
monolayer Nil2.
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[2]Free-standing homochiral 2D monolayers by exfoliation of molecular crystals
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fE#: Jingiao Dong, Lingmei Liu, Chunxia Tan, Qisong Xu, Jiachen Zhang et al

F—EZEHAL: School of Chemistry and Chemical Engineering, Frontiers Science Center for Transformative
Molecules and State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University,Shanghai, P. R. China.

E Y AHSCHRIE:  https:/news.sjtu.edu.cn/jdzh/20220224/167641 html

S CEERE: https:/www.nature.com/articles/s41586-022-04407-8

Abstract: We show here that crystals composed of discrete supramolecular coordination complexes can be exfoliated
by sonication to give free-standing monolayers approximately 2.3 nanometres thick with aspect ratios up to approximately
2,500:1, sustained purely by apolar intermolecular interactions. These nanosheets are characterized by atomic force

microscopy and high-resolution transmission electron microscopy, confirming their crystallinity. The monolayers possess
complex chiral surfaces derived partly from individual supramolecular coordination complex components but also from
interactions with neighbours. In this respect, they represent a distinct type of material in which molecular components are
all equally exposed to their environment, as if in solution, yet with properties arising from cooperation between molecules,
because of crystallinity.
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[3]A highly distorted ultraelastic chemically complex Elinvar alloy
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fE#&: Q.F.He, J. G. Wang, H. A. Chen, Z. Y. Ding, Z. Q. Zhou, L. H. Xiong, et al.

$E—1EHHAL: Department of Mechanical Engineering, City University of Hong Kong, Kowloon, Hong Kong,
China

A8 https:/www.nature.com/articles/s41586-021-04309-1

Abstract: The development of high-performance ultraelastic metals with superb strength, a large elastic strain

limit and temperature-insensitive elastic modulus (Elinvar effect) are important for various industrial applications, from
actuators and medical devices to high-precision instruments. The elastic strain limit of bulk crystalline metals is usually
less than 1 per cent, owing to dislocation easy gliding. Shape memory alloys—including gum metals and strain glass
alloys—may attain an elastic strain limit up to several per cent, although this is the result of pseudo-elasticity and is
accompanied by large energy dissipation. Recently, chemically complex alloys, such as ‘high-entropy’ alloys, have
attracted tremendous research interest owing to their promising properties. In this work we report on a chemically
complex alloy with a large atomic size misfit usually unaffordable in conventional alloys. The alloy exhibits a high
elastic strain limit (approximately 2 per cent) and a very low internal friction (less than 2 x 10—4) at room temperature.
More interestingly, this alloy exhibits an extraordinary Elinvar effect, maintaining near-constant elastic modulus
between room temperature and 627 degrees Celsius (900 kelvin), which is, to our knowledge, unmatched by the
existing alloys hitherto reported.
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[4]Irreversible synthesis of an ultrastrong two-dimensional polymeric material

R RSB AT & L

HRRAE E\:Nature, 3 February 2022, Volume 602 Issue 7895

YE&: Yuwen Zeng, Pavlo Gordiichuk, Takeo Ichihara, Ge Zhang et al.

FE—1EEBANL: Department of Chemical Engineering, Massachusetts Institute of Technology, Cambridge, MA,
USA

R https://www.nature.com/articles/s41586-021-04296-3

Abstract:

Polymers that extend covalently in two dimensions have attracted recent attention as a means of combining the
mechanical strength and in-plane energy conduction of conventional two-dimensional (2D) materials with the low densities,
synthetic processability and organic composition of their one-dimensional counterparts. Here we demonstrate a homogenous
2D irreversible polycondensation that results in a covalently bonded 2D polymeric material that is chemically stable and
highly processable. Further processing yields highly oriented, free-standing films that have a 2D elastic modulus and yield
strength of 12.7 + 3.8 gigapascals and 488 + 57 megapascals, respectively. This synthetic route provides opportunities for 2D
materials in applications ranging from composite structures to barrier coating materials.
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[1]A damage-tolerant, dual-scale, single-crystalline microlattice in the knobby starfish, Protoreaster
nodosus

BLEEERT RIS RE. BRAMRAEEH

HAR(E S Science, 11 FEB 2022, VOL 375, ISSUE 6581

fE#: TING YANG, HONGSHUN CHENZIAN JIA, ZHIFEI DENG et al.

$F—1EHBAL: Department of Mechanical Engineering, Virginia Polytechnic Institute and State University,
Blacksburg, VA 24061, USA

A https://www.science.org/doi/10.1126/science.abj9472

Abstract: Cellular solids (e.g., foams and honeycombs) are widely found in natural and engineering systems

because of their high mechanical efficiency and tailorable properties. While these materials are often based on
polycrystalline or amorphous constituents, here we report an unusual dual-scale, single-crystalline microlattice found
in the biomineralized skeleton of the knobby starfish, Protoreaster nodosus. This structure has a diamond-triply
periodic minimal surface geometry (lattice constant, approximately 30 micrometers), the [111] direction of which is
aligned with the c-axis of the constituent calcite at the atomic scale. This dual-scale crystallographically coaligned
microlattice, which exhibits lattice-level structural gradients and dislocations, combined with the atomic-level
conchoidal fracture behavior of biogenic calcite, substantially enhances the damage tolerance of this hierarchical
biological microlattice, thus providing important insights for designing synthetic architected cellular solids.
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[2]Self-assembled monolayers direct a LiF-rich interphase toward long-life lithium metal batteries
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HRfE 8 Science, 18 FEBRUARY 2022, VOL 375, ISSUE 6582

fE&: YUJING LIU, XINYONG TAO, YAO WANG, CHI JIANG, CONG MA, OUWEI SHENG, ET AL.

F—1EHBAL: College of Materials Science and Engineering, Zhejiang University of Technology, Hangzhou
310014, People” s Republic of China.

E AEEHRIE: http:/news.cyol.com/gb/articles/2022-02/21/content_v72J8S1jq.html

AR https://www.science.org/doi/10.1126/science.abn1818

Abstract : High - energy density lithium (Li) metal batteries (LMBs) are promising for energy storage

applications but suffer from uncontrollable electrolyte degradation and the consequently formed unstable
solid-electrolyte interphase (SEI). In this study, we designed self-assembled monolayers (SAMs) with high-density and
long-range - ordered polar carboxyl groups linked to an aluminum oxide - coated separator to provide strong dipole
moments, thus offering excess electrons to accelerate the degradation dynamics of carbon-fluorine bond cleavage in Li
bis(trifluoromethanesulfonyl)imide. Hence, an SEI with enriched lithium fluoride (LiF) nanocrystals is generated,
facilitating rapid Li+ transfer and suppressing dendritic Li growth. In particular, the SAMs endow the full cells with
substantially enhanced cyclability under high cathode loading, limited Li excess, and lean electrolyte conditions. As
such, our work extends the long-established SAMs technology into a platform to control electrolyte degradation and
SEI formation toward LMBs with ultralong life spans.
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