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U O O Astronomy

A native sulfur deposit in Gale crater, Mars
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A Abstractd

Martian rocks are known to contain sulfur-bearing species, including sulfates and sulfides. These compounds
record a sulfur cycle that operated over the geological evolution of Mars. We used the Curiosity rover to
investigate a deposit of light-toned stones in Gediz Vallis within Gale crater on Mars and found that the
stones are composed of native sulfur. The sulfur deposit appears to have formed in place, within a sinuous
entrenched canyon cut into the floor of Gediz Vallis. The presence of native sulfur implies that a sulfur
enrichment pathway involving buoyant subsurface fluids operated on ancient Mars. We propose that the
primary source of this sulfur was magmatic vapor, which cooled in the near subsurface cryosphere and was
released by decompression during the erosion of Gediz Vallis.
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Ultralong sheathed single-metal-atom chains synthesized under high pressure
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A Abstractd

Single-metal-atom chains (SMACs) represent the ultimate limit of one-dimensional nanostructures. They
serve as archetypal model systems for condensed matter physics and constitute fundamental building blocks
for next-generation nanoelectronics. However, synthesis of SMACs suitable for practical applications
remains challenging. In this work, we create micrometer-long, carbon-sheathed copper SMACSs at milligram
scale by compressing 3 -copper phthalocyanine to above 21 gigapascals. The SMACs are in atom-scale
ordering, are isolable through acid-assisted exfoliation, and exhibit exceptional stability, with Cu-Cu distance
confined at 2.57 angstroms. Anisotropic conductance and antiferromagnetic interactions are suggested by
experimental and computational results. This work establishes a universal synthetic strategy for sheathed
SMAC:s, positioning them as a compelling platform for prospective electronic and spintronic applications.
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Preferred synthesis of armchair transition metal dichalcogenide nanotubes
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A Abstract(

Nanotubes represent an important class of crystalline materials, but controlling their structures, particularly
chiralities, remains a fundamental challenge. In this work, we report a strategy for synthesizing transition
metal dichalcogenide nanotubes with preferred armchair chirality. Tin disulfide, molybdenum disulfide, and
tungsten disulfide nanotubes were formed with high yield and structural purity inside boron nitride nanotube
channels. Atomic-resolution imaging, electron diffraction, and circular dichroism revealed an armchair
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preference up to 83%. Density functional theory ruled out structural stability as the origin of this preference
but confirmed that zigzag nanoribbons are energetically more stable. Machine learning potential molecular
dynamics simulated that zigzag nanoribbons roll up to form armchair nanotubes, a process that was
subsequently observed by in situ transmission electron microscope. This work may inspire the achievement
of on-demand synthesis of various nanotubes with specific chiralities.
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A Abstract(

Atomic clocks are the world’ s most precise timekeepers, but nuclear clocks, which depend on transitions
between nuclear energy levels, might prove even more useful. Scientists have long focused on a particular
nucleus, that of thorium-229, because its transitions are compatible with laser frequencies. Particularly
promising are solid-state nuclear clocks in which thorium nuclei are embedded within a solid such as calcium
fluoride. However, the presence of electric field gradients inside the solid leads to the splitting of nuclear
energy levels. Hiraki et al. performed laser M?ssbauer spectroscopy of the nuclear clock transitions of
thorium-229 doped into calcium fluoride single crystals. Based on the spectra, the researchers identified four
distinct doping sites for thorium ions within the crystal and characterized their distinct electric field
environments.

0 O O O O Plant Biology

Genomes of Poaceae relatives reveal key metabolic innovations preceding the evolution of grasses
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A Abstract[]

Grasses include many economically important food crops and function as primary producers in diverse
ecosystems. They also exhibit distinctive metabolic traits, such as the ability to synthesize starch in both
plastids and cytosol and the synthesis of lignin from both phenylalanine and tyrosine. However, the
evolutionary origin of these traits has been unclear. Takeda-Kimura et al. sequenced the genomes from grass
sister clades and found that although some cytosolic starch synthesis genes emerged within grasses, a key
plastid membrane transporter predates their evolution. An earlier tandem duplication event predating a grass-
specific whole-genome duplication gave rise to the bifunctional phenylalanine/tyrosine ammonia lyase,
enabling dual lignin biosynthesis in grasses.

TGW1a locus simultaneously shortens growth duration and boosts grain yield in rice
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A Abstract[]

Modern cropping systems with multiple crops grown per year demand shorter growing periods per crop.
However, these condensed crop durations often lead to lower yield. Using rice accessions with contrasting
flowering time and grain yield, Li et al. identified a genetic locus associated with earlier flowering time and
increased grain size. The underlying gene encodes a florigen-like protein. By decoupling this protein from a
detrimental allele that controls grain number, the s combined the two beneficial alleles, resulting in in higher
grain yield despite shorter growth duration.
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