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Verification of the Outer Space Treaty with cosmic protons
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A Abstract[]

Here a concept and feasibility study is presented for verifying a satellite’ s compliance to the OST by
observing the neutrons induced by spallation from the approximately GeV protons in the inner Van Allen
radiation belts. The calculations show that a 9U-CubeSat-sized detection platform can identify a

thermonuclear weapon from a distance of 4 km in approximately one week of observation. This conceptual
study will stimulate and inform future research and development of verification platforms for the OST.
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Universal gates from braiding and fusing anyons on quantum hardware
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A Abstractd

Here we demonstrate that anyon fusion, used as a computational primitive, renders these minimally non-
Abelian topologically ordered states universal. We prepare a 54-qubit ground state of the quantum double of
S3, the smallest non-Abelian group, on the H2 processor of Quantinuum. We encode logical information in
the global fusion space of non-Abelian anyons, and by combining braiding with fusion, we realize a universal
topological gate set and read-out, which we demonstrate by topologically preparing a magic state. This
demonstrates that the S3 topologically ordered state is scalably preparable, yet rich enough to support a
universal gate set. More broadly, this work opens up new pathways for harnessing the intrinsic properties of
guantum matter to manipulate quantum information.
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People use fast and flat simulation to reason about new games
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A Abstractd

Here we use novice gameplay to study how people reason about new problem settings. Through a series of
large-scale behavioural studies with over 1,000 participants and 121 two-player strategic board games (almost
all novel to our participants), we show that people are systematic and adaptively rational in how they play a
game for the first time or evaluate a game (for example, how fair or how fun it is likely to be) before they have
played it even once. We explain these capacities via a computational cognitive model that we call the

‘ Intuitive Gamer’ :amodel based on mechanisms of fast and flat (depth-limited) goal-directed
probabilistic simulation. Our work offers insights into how people rapidly evaluate, act and make suggestions
when encountering novel problems, and could inform the design of more flexible and human-like artificial
intelligence systems that can determine not just how to solve new tasks but also whether a task is worth
thinking about at all.
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Anatomy of a seafloor spreading event captured by in situ seismogeodesy
guoduobbobbooogooooogd

A [0 [0 [0 Jean-Yves Royer, Jean-Arthur Olive et al.

AU 00

https://www.nature.com/articles/s41586-026-10785-0

AU 00
guodubbobuoogououobboooouobbbooooobobooooooon
JodooooodoooooobdoooobbbboOdO2024040260 00000 37°

gobbobbbuggogobobbbuoogoobobbooooooooooog

gobbobobbuodgooobobobbidgoooobn4sbbogowooboon
HEN

guoobobbtobooooobbuooobobbbboooooobbboooooobon
e dbbbledgdgobobobboddogouboboougooogoboboogg
guoooobbooooooon

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobobboooggobn

A Abstract(

Here we report the first, to our knowledge, in situ observation of a rifting event at a MOR segment that
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combines hydroacoustic, direct-path ranging and bottom-pressure measurements, with repeated seafloor
mapping. This event started on 26 April 2024 at the axis of the Southeast Indian Ridge (SEIR) near 37° S,
two months after instruments had been deployed across the ridge axis and nearby Amsterdam transform fault
(TF). The event began as a rapidly migrating swarm of extensional seismicity along the axial valley. It caused
4 m of subsidence of the valley floor and more than a metre of horizontal extension across the valley. We
interpret this as the deflation of a sill-like reservoir feeding propagating dykes along the ridge axis. The dykes
eventually led to the outpouring of about 160 million m3 of lava at the seafloor in about 16 days, while
inducing both seismic and aseismic slip on valley-bounding normal faults and finally triggering seismic
activity on the abutting TFs. Large-scale aseismic slip induced by magmatic processes could therefore be the
primary mechanism by which MOR normal faults accrue their displacement, which would account for their
well-documented seismic deficit.

Global high-resolution mapping of seagrass to support conservation
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A Abstractd

Here we present, to our knowledge, the first global 10-m spatial resolution maps and change analysis of
seagrass extent in clear, shallow coastal waters, derived from 4.75 million Sentinel-2 MSI satellite images for
two periods (2019— 2020 and 2023— 2024). Using a deep-learning classifier trained on curated reference
data, we identified 148,506 km2 of seagrass globally, including 5,961 km2 of intertidal and 142,545 kmz2 of
subtidal areas. Sixty-nine per cent of global seagrass extent is concentrated in The Bahamas, Cuba, the USA,
Australia and Indonesia, yet only 21% of seagrass areas are located within marine-protected areas. Over the 4
years of the study, 5,969 km2 (4%) of seagrass was lost, and an additional 6,221 km2 (4.2%) was degraded
from dense to sparse cover in tropical regions. Our findings identify seagrass meadow hotspots and
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vulnerable regions to inform conservation and climate policy.
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Plastoglobules compartmentalize nitrogen assimilation in maize
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A Abstractd

Here we show that plastoglobules (PGs) in the chloroplasts of mesophyll cells function as a metabolic hub
that orchestrates nitrogen utilization in maize. Nitrogen-responsive dynamics of PGs represent a conserved
feature across plant species. We identify two key enzymes, nitrite reductase 2 (ZmNIR2) and glutamine
synthetase 1 (ZmGLNZ1), specifically targeted to PGs by a chloroplast transit peptide and hydrophobic
region. Cryogenic electron microscopy analysis of recombinant ZmGLN1 shows a decameric complex,
enabling a metabolon with ZmNIR2 for enhanced efficiency. Among two NIR and six GLN enzymes,
ZmNIR2 and ZmGLN1 are the primary PG-localized components that orchestrate sub-organellar nitrogen
assimilation and dictate nitrogen use efficiency. Genetic variation in ZmNIR2 splicing in cultivated
germplasm generates a PG-targeted isoform (ZmNIR2T1) that boosts NUE. Our work establishes PGs as a
central compartment for primary nitrogen assimilation, providing a promising strategy to develop high-NUE
crops for global food security.
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