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Event-responsive scanning transmission electron microscopy
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A Abstract(

An ever-present limitation of transmission electron microscopy is the damage caused by high-energy
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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.

Nuclei engineering for even halide distribution in stable perovskite/silicon tandem solar cells
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A Abstractd

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.

Additive manufacturing of highly entangled polymer networks
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A Abstractd

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.qg., 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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A Abstractd

Pumping ions against a concentration gradient through protein-based transporters is a cornerstone of
numerous biological processes. Mimicking this function by using artificial receptors remains a daunting
challenge, mainly because of the difficulties in balancing between the requirement for high binding affinities
and precise and on-demand ion capture and release properties. We report a trimeric hydrazone photoswitch-
based receptor that converts light energy into work by actively transporting chloride anion against a gradient
through a dichloromethane liquid membrane, functioning as a molecular pump. The system manifests ease

of synthesis, bistability, excellent photoswitching properties, and superb ON-OFF binding properties
(difference of up to six orders of magnitude).
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Recent tropical Andean glacier retreat is unprecedented in the Holocene
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Tropical glaciers have retreated over recent decades, but whether the magnitude of this retreat exceeds the
bounds of Holocene fluctuations is unclear. We measured cosmogenic beryllium-10 and carbon-14
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concentrations in recently exposed bedrock at the margin of four glaciers spanning the tropical Andes to
reconstruct their past extents relative to today. Nuclide concentrations are near zero in almost all samples,
suggesting that these locations were never exposed during the Holocene. Our data imply that many glaciers
in the tropics are probably now smaller than they have been in at least 11,700 years, making the tropics the
first large region where this milestone has been documented.

Mid-Pleistocene climate transition triggered by Antarctic Ice Sheet growth
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A Abstractd

Despite extensive investigation, the nature and causes of the Mid-Pleistocene Transition remain enigmatic. In
this work, we assess its linkage to asynchronous development of bipolar ice sheets by synthesizing Pleistocene
mid- to high-latitude proxy records linked to hemispheric ice sheet evolution. Our results indicate
substantial growth of the Antarctic Ice Sheets (AISs) at 2.0 to 1.25 million years ago, preceding the rapid
expansion of Northern Hemisphere Ice Sheets after ~1.25 million years ago. Proxy-model comparisons
suggest that AIS and associated Southern Ocean sea ice expansion can induce northern high-latitude cooling
and enhanced moisture transport to the Northern Hemisphere, thus triggering the Mid-Pleistocene
Transition. The dynamic processes involved are crucial for assessing modern global warming that is already
inducing asynchronous bipolar melting of ice sheets.
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