0000202400130 0 0000000

OOOwriter OO0 OOOO

0000 O O https://www.iikx.com/news/progress/29452.html

Jdoooobotdbouobooboobouonoobouobouoboood

00002024030 00000 ooon

Science, 13 SEP 2024, VOL 385, ISSUE 6714

000020240 901 130 O 00 38500 [0 671401

1/8



How a notorious Alzheimer's gene
could help stop the disease p.1154

Ten fascinating forthcoming | Rockslide trigFerenguhal
books for fall p.1158 | seismic signal p.1196

£15
13 SEPTEMBER 2024

scienceorg

AYAAAS

ARTIFICIAL ARGUMENTS

0 O O O Materials Science

Intense dialogues
with Al chatbots reduce A
beliefs in conspiracies AVd \,

e
|

pp. 1143, 1164, & 1183 <\l
A
7N

o
9 Tty
R, | A
iy i,




Stoichiometric reconstruction of the Al203(0001) surface
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A Abstract(

Macroscopic properties of materials stem from fundamental atomic-scale details, yet for insulators, resolving
surface structures remains a challenge. We imaged the basal (0001) plane of a — aluminum oxide (a -
AI203) using noncontact atomic force microscopy with an atomically defined tip apex. The surface formed a
complex (v 31 x + 31)R+ 9° reconstruction. The lateral positions of the individual oxygen and
aluminum surface atoms come directly from experiment; we determined with computational modeling how
these connect to the underlying crystal bulk. Before the restructuring, the surface Al atoms assume an
unfavorable, threefold planar coordination; the reconstruction allows a rehybridization with subsurface O
that leads to a substantial energy gain. The reconstructed surface remains stoichiometric, Al203.
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A Abstract[]

Self-discharge and chemically induced mechanical effects degrade calendar and cycle life in intercalation-
based electrochromic and electrochemical energy storage devices. In rechargeable lithium-ion batteries, self-
discharge in cathodes causes voltage and capacity loss over time. The prevailing self-discharge model centers
on the diffusion of lithium ions from the electrolyte into the cathode. We demonstrate an alternative
pathway, where hydrogenation of layered transition metal oxide cathodes induces self-discharge through
hydrogen transfer from carbonate solvents to delithiated oxides. In self-discharged cathodes, we further
observe opposing proton and lithium ion concentration gradients, which contribute to chemical and
structural heterogeneities within delithiated cathodes, accelerating degradation. Hydrogenation occurring in

delithiated cathodes may affect the chemo-mechanical coupling of layered cathodes as well as the calendar
life of lithium-ion batteries.
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A Abstract(

Conspiracy theory beliefs are notoriously persistent. Influential hypotheses propose that they fulfill important
psychological needs, thus resisting counterevidence. Yet previous failures in correcting conspiracy beliefs
may be due to counterevidence being insufficiently compelling and tailored. To evaluate this possibility, we
leveraged developments in generative artificial intelligence and engaged 2190 conspiracy believers in
personalized evidence-based dialogues with GPT-4 Turbo. The intervention reduced conspiracy belief by
~20%. The effect remained 2 months later, generalized across a wide range of conspiracy theories, and
occurred even among participants with deeply entrenched beliefs. Although the dialogues focused on a single
conspiracy, they nonetheless diminished belief in unrelated conspiracies and shifted conspiracy-related
behavioral intentions. These findings suggest that many conspiracy theory believers can revise their views if
presented with sufficiently compelling evidence.

0 O Chemistry

Characterization of a Lewis adduct in its inner and outer forms
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A Abstractd

The entrance channel of bimolecular reactions sometimes involves the formation of outer complexes as
weakly bound, fleeting intermediates. Here, we characterize such an outer complex in a system that models
the bimolecular, C-O bond— forming reaction of a phosphine oxide Lewis base with a carbenium Lewis
acid. Crystallographic studies show that the C-O distance in the outer form exceeds that of the final or inner
adduct by 1.1 angstroms. As the system samples the two forms of the complex, which correspond to minima
on the corresponding potential energy surface, the C-O linkage switches from a secondary interaction in the
outer complex to a dative bond in the inner complex. This phenomenon is harnessed as a functional feature
to stabilize xanthylium-based photoredox catalysts.
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Mega EI NilJ oinstigated the end-Permian mass extinction
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A Abstract(

The ultimate driver of the end-Permian mass extinction is a topic of much debate. Here, we used a
multiproxy and paleoclimate modeling approach to establish a unifying theory elucidating the heightened
susceptibility of the Pangean world to the prolonged and intensified EI Ni[] oevents leading to an extinction
state. As atmospheric partial pressure of carbon dioxide doubled from about 410 to about 860 ppm (parts per
million) in the latest Permian, the meridional overturning circulation collapsed, the Hadley cell contracted,
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and El NiJ os intensified. The resultant deforestation, reef demise, and plankton crisis marked the start of a
cascading environmental disaster. Reduced carbon sequestration initiated positive feedback, producing a
warmer hothouse and, consequently, stronger EI Nill os. The compounding effects of elevated climate
variability and mean state warming led to catastrophic but diachronous terrestrial and marine losses.

A rockslide-generated tsunami in a Greenland fjord rang Earth for 9 days
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A Abstractd

Climate change is increasingly predisposing polar regions to large landslides. Tsunamigenic landslides have
occurred recently in Greenland (Kalaallit Nunaat), but none have been reported from the eastern fjords. In
September 2023, we detected the start of a 9-day-long, global 10.88-millihertz (92-second) monochromatic
very-long-period (\VLP) seismic signal, originating from East Greenland. In this study, we demonstrate how
this event started with a glacial thinning— induced rock-ice avalanche of 25 x 106 cubic meters plunging
into Dickson Fjord, triggering a 200-meter-high tsunami. Simulations show that the tsunami stabilized into a
7-meter-high long-duration seiche with a frequency (11.45 millihertz) and slow amplitude decay that were
nearly identical to the seismic signal. An oscillating, fjord-transverse single force with a maximum amplitude
of 5 x 1011 newtons reproduced the seismic amplitudes and their radiation pattern relative to the fjord,
demonstrating how a seiche directly caused the 9-day-long seismic signal. Our findings highlight how climate
change is causing cascading, hazardous feedbacks between the cryosphere, hydrosphere, and lithosphere.
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