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[1]Role of the ionic environment in enhancing the activity of reacting molecules in zeolite pores
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HARME B Science, 28 MAY 2021, VOL 372, ISSUE 6545

fE&: Niklas Pfriem, Peter H. Hintermeier, Sebastian Eckstein, et al.

FE—EE BN Department of Chemistry and Catalysis Research Center, Technical University of Munich,
Lichtenbergstrasse 4, 85747 Garching, Germany.

SRS https://science.sciencemag.org/content/372/6545/952

Abstract: Tailoring the molecular environment around catalytically active sites allows for the enhancement
of catalytic reactivity through a hitherto unexplored pathway. In zeolites, the presence of water creates an ionic
environment via the formation of hydrated hydronium ions and the negatively charged framework aluminum
tetrahedra. The high density of cation-anion pairs determined by the aluminum concentration of a zeolite induces a
high local ionic strength that increases the excess chemical potential of sorbed and uncharged organic reactants.
Charged transition states (carbocations for example) are stabilized, which reduces the energy barrier and leads to
higher reaction rates. Using the intramolecular dehydration of cyclohexanol on H-MFI zeolites in water, we
guantitatively show an enhancement of the reaction rate by the presence of high ionic strength as well as show
potential limitations of this strategy.
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[2]Control of polarization in bulk ferroelectrics by mechanical dislocation imprint
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HARMEE: Science, 28 MAY 2021, VOL 372, ISSUE 6545

fE&: Marion H&ling, Xiandong Zhou, Lukas M. Riemer, Enrico Bruder, et al.

F—EF BN Department of Materials and Earth Sciences, Technical University of Darmstadt, 64287 Darmstadt,
Germany.

SR https://science.sciencemag.org/content/372/6545/961

Abstract: Defects are essential to engineering the properties of functional materials ranging from semiconductors
and superconductors to ferroics. Whereas point defects have been widely exploited, dislocations are commonly viewed as
problematic for functional materials and not as a microstructural tool. We developed a method for mechanically imprinting
dislocation networks that favorably skew the domain structure in bulk ferroelectrics and thereby tame the large switching
polarization and make it available for functional harvesting. The resulting microstructure yields a strong mechanical
restoring force to revert electric field—induced domain wall displacement on the macroscopic level and high pinning force
on the local level. This induces a giant increase of the dielectric and electromechanical response at intermediate electric
fields in barium titanate [electric field—dependent permittivity (¢33) = 5800 and large-signal piezoelectric coefficient
(d33*) = 1890 picometers/volt]. Dislocation-based anisotropy delivers a different suite of tools with which to tailor
functional materials.
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[3]The chain of chirality transfer in tellurium nanocrystals
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HAR{EB: Science 09 Apr 2021:Vol. 372, Issue 6538, pp. 187-190

g : Assaf Ben-Moshe, Alessandra da Silva, Alexander Mdler, Anas Abu-Odeh, Patrick Harrison, Jacob
Waelder

FE—VEH AL Materials Sciences Division, Ernest Orlando Lawrence Berkeley National Laboratory, Berkeley,
CA 94720, USA.

AR https://science.sciencemag.org/content/372/6543/729

Abstract: Despite persistent and extensive observations of crystals with chiral shapes, the mechanisms
underlying their formation are not well understood. Although past studies suggest that chiral shapes can form because
of crystallization in the presence of chiral additives, or because of an intrinsic tendency that stems from the crystal
structure, there are many cases in which these explanations are not suitable or have not been tested. Here, an
investigation of model tellurium nanocrystals provides insights into the chain of chirality transfer between crystal
structure and shape. We show that this transfer is mediated by screw dislocations, and shape chirality is not an outcome
of the chiral crystal structure or ligands.
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[4]Electric field control of superconductivity at the LaAlO3/KTaO3(111)interface
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HARAE B Science, 14 MAY 2021, VOL 372, ISSUE 6543

fE%: Zheng Chen, Yuan Liu, Hui Zhang, Zhongran Liu, He Tian, Yangiu Sun, et al.

F—1EFHAL: Interdisciplinary Center for Quantum Information, State Key Laboratory of Modern Optical
Instrumentation, and Zhejiang Province Key Laboratory of Quantum Technology and Device, Department of Physics,
Zhejiang University, Hangzhou 310027, China.

E AAESSIRIE:  http://physics.zju.edu.cn/2021/0517/c39070a2375221/page.htm
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Abstract: The oxide interface between LaAlO3 and KTaO3 (111) can harbor a superconducting state. We report
that by applying a gate voltage (VG) acrossKTaO3, the interface can be continuously tuned from superconducting into
insulating states, yielding a dome-shaped Tc-VG dependence, where Tc is the transition temperature. The electric gating has
only a minor effect on carrier density but a strong one on mobility. We interpret the tuning of mobility in terms of change in
the spatial profile of the carriers in the interface and hence, effective disorder. As the temperature is decreased, the resistance
saturates at the lowest temperature on both superconducting and insulating sides, suggesting the emergence of a quantum
metallic state associated with a failed superconductor and/or fragile insulator.
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[5]Long-range nontopological edge currents in charge-neutral graphene
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fE# . A. Aharon-Steinberg, A. Marguerite, D. J. Perello, K. Bagani, T. Holder, Y.

$—1EFZBAL: Laboratory of Thin Films and Photovoltaics, Empa - Swiss Federal Laboratories for Materials
Science and Technology, Diibendorf, Switzerland

430 https://www.nature.com/articles/s41586-021-03501-7

Abstract: Van der Waals heterostructures display numerous unique electronic properties. Monolayer, bilayer and
few-layer graphene, transition-metal dichalcogenides and moiré superlattices have been found to display pronounced
nonlocal effects. However, the origin of these effects is hotly debated. Graphene, in particular, exhibits giant nonlocality at
charge neutrality, a striking behaviour that has attracted competing explanations. Using a superconducting quantum
interference device on a tip (SQUID-on-tip) for nanoscale thermal and scanning gate imaging, here we demonstrate that the
commonly occurring charge accumulation at graphene edges leads to giant nonlocality, producing narrow conductive
channels that support long-range currents. Unexpectedly, although the edge conductance has little effect on the current flow
in zero magnetic field, it leads to field-induced decoupling between edge and bulk transport at moderate fields. The
resulting giant nonlocality at charge neutrality and away from it produces exotic flow patterns that are sensitive to edge
disorder, in which charges can flow against the global electric field. The observed one-dimensional edge transport is
generic and nontopological and is expected to support nonlocal transport in many electronic systems, offering insight into
the numerous controversies and linking them to long-range guided electronic states at system edges.
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[1]Perovskite-type superlattices from lead halide perovskite nanocubes
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MRS R Nature, 27 May 2021, VOL 593, ISSUE 7860

fE£3&: lhor Cherniukh, Gabriele Raino, Thilo Stcferle, Max Burian, Alex Travesset, Denys Naumenko, et al.

% —1EZ BAr. Laboratory of Thin Films and Photovoltaics, Empa - Swiss Federal Laboratories for Materials
Science and Technology, Diibendorf, Switzerland
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Abstract: Caesium lead halide perovskite nanocrystals are promising building blocks for long-range-ordered
superlattices, owing to the high oscillator strength of bright triplet excitons, slow dephasing (coherence times of up to 80
picoseconds) and minimal inhomogeneous broadening of emission lines. So far, only single-component superlattices
with simple cubic packing have been devised from these nanocrystals. Here we present perovskite-type (ABO3) binary
and ternary nanocrystal superlattices, created via the shape-directed co-assembly of steric-stabilized, highly luminescent
cubic CsPbBr3 nanocrystals (which occupy the B and/or O lattice sites), spherical Fe304 or NaGdF4nanocrystals (A
sites) and truncated-cuboid PbS nanocrystals (B sites). These ABO3 superlattices, as well as the binary NaCl
and AIB2 superlattice structures that we demonstrate, exhibit a high degree of orientational ordering of
theCsPbBr3 nanocubes. They also exhibit superfluorescence—a collective emission that results in a burst of photons
with ultrafast radiative decay (22 picoseconds) that could be tailored for use in ultrabright (quantum) light sources. Our
work paves the way for further exploration of complex, ordered and functionally useful perovskite mesostructures.
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