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A giant planet transiting a 3-Myr protostar with a misaligned disk
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A Abstractd

Astronomers have found more than a dozen planets transiting stars that are 10— 40?million?years old, but
younger transiting planets have remained elusive. The lack of such discoveries may be because planets have
not fully formed at this age or because our view is blocked by the protoplanetary disk. However, we now
know that many outer disks are warped or broken; provided the inner disk is depleted, transiting planets may
thus be visible. Here we report observations of the transiting planet IRAS?04125+2902?b orbiting a 3-million-
year-old, 0.7-solar-mass, pre-main-sequence star in the Taurus Molecular Cloud. The host star harbours a
nearly face-on (30?degrees inclination) transitional disk and a wide binary companion. The planet has a
period of 8.83?days, a radius of 10.7?Earth radii (0.96Jupiter radii) and a 95%-confidence upper limit on its
mass of 90?Earth masses (0.3?Jupiter masses) from radial-velocity measurements, making it a possible
precursor of the super-Earths and sub-Neptunes frequently found around main-sequence stars. The
rotational broadening of the star and the orbit of the wide (4%arcseconds, 635?astronomical units)
companion are both consistent with edge-on orientations. Thus, all components of the system are consistent
with alignment except the outer disk; the origin of this misalignment is unclear.

Local probe of bulk and edge states in a fractional Chern insulator
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A Abstract(

The fractional quantum Hall effect is a key example of topological quantum many-body phenomena, arising
from the interplay between strong electron correlation, topological order and time-reversal symmetry
breaking. Recently, a lattice analogue of the fractional quantum Hall effect at zero magnetic field has been
observed, confirming the existence of a zero-field fractional Chern insulator (FCI). Despite this, the

bulk— edge correspondence—a hallmark of a FCI featuring an insulating bulk with conductive edges—has
not been directly observed. In fact, this correspondence has not been visualized in any system for fractional
states owing to experimental challenges. Here we report the imaging of FCI edge states in twisted MoTe2 (t-
MoTe2) using microwave impedance microscopy. By tuning the carrier density, we observe the system
evolving between metallic and FCI states, the latter of which exhibits insulating bulk and conductive edges, as
expected from the bulk— boundary correspondence. Further analysis suggests the composite nature of the
FCI edge states. We also observe the evolution of edge states across the topological phase transition as a
function of interlayer electric field and reveal exciting prospects of neighbouring domains with different
fractional orders. These findings pave the way for research into topologically protected one-dimensional
interfaces between various anyonic states at zero magnetic field, such as gapped one-dimensional symmetry-
protected phases with non-zero topological entanglement entropy, Halperin— Laughlin interfaces and the
creation of non-abelian anyons.
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Photocatalytic low-temperature defluorination of PFASs
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A Abstract(

Polyfluoroalkyl and perfluoroalkyl substances (PFASs) are found in many everyday consumer products,
often because of their high thermal and chemical stabilities, as well as their hydrophobic and oleophobic
propertiesl. However, the inert carbon— fluorine (C— F) bonds that give PFASs their properties also
provide resistance to decomposition through defluorination, leading to long-term persistence in the
environment, as well as in the human body, raising substantial safety and health concerns. Despite recent
advances in non-incineration approaches for the destruction of functionalized PFASs, processes for the
recycling of perfluorocarbons (PFCs) as well as polymeric PFASs such as polytetrafluoroethylene (PTFE) are
limited to methods that use either elevated temperatures or strong reducing reagents. Here we report the
defluorination of PFASs with a highly twisted carbazole-cored super-photoreductant KQGZ. A series of
PFASs could be defluorinated photocatalytically at 40— 60?° C. PTFE gave amorphous carbon and fluoride
salts as the major products. Oligomeric PFASs such as PFCs, perfluorooctane sulfonic acid (PFOS),
polyfluorooctanoic acid (PFOA) and derivatives give carbonate, formate, oxalate and trifluoroacetate as the
defluorinated products. This allows for the recycling of fluorine in PFASs as inorganic fluoride salt. The
mechanistic investigation reveals the difference in reaction behaviour and product components for PTFE and
oligomeric PFASs. This work opens a window for the low-temperature photoreductive defluorination of the
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* forever chemicals’ PFASs, especially for PTFE, as well as the discovery of new super-photoreductants.
Silicon heterojunction back-contact solar cells by laser patterning
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A Abstractd

Back-contact silicon solar cells, valued for their aesthetic appeal because they have no grid lines on the sunny
side, find applications in buildings, vehicles and aircraft and enable self-power generation without
compromising appearance. Patterning techniques arrange contacts on the shaded side of the silicon wafer,
which offers benefits for light incidence as well. However, the patterning process complicates production and
results in power loss. We employed lasers to streamline the fabrication of back-contact solar cells and
enhance the power-conversion efficiency. Using this approach, we produced a silicon solar cell that
exceeded 27% efficiency. Hydrogenated amorphous silicon layers were deposited onto the wafer for surface
passivation and to collect light-generated carriers. A dense passivating contact, which differs from
conventional technology practice, was developed. Pulsed picosecond lasers operating at different
wavelengths were used to create the back-contact patterns. The approach developed is a streamlined process
for producing high-performance back-contact silicon solar cells, with a total effective processing time of
about one-third that of the emerging mainstream technology. To meet the terawatt demand, we developed
indium-less cells at 26.5% efficiency and precious silver-free cells at 26.2% efficiency. Thus, the integration of
solar solutions into buildings and transportation is poised to expand with these technological advances.
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A Abstractd

The disparity in environmental impacts across different countries has been widely acknowledged. However,
ascertaining the specific responsibility within the complex interactions of economies and consumption
groups remains a challenging endeavour. Here, using an expenditure database that includes up to 201
consumption groups across 168 countries, we investigate the distribution of 6 environmental footprint
indicators and assess the impact of specific consumption expenditures on planetary boundary transgressions.
We show that 31— 67% and 51— 91% of the planetary boundary breaching responsibility could be attributed
to the global top 10% and top 20% of consumers, respectively, from both developed and developing
countries. By following an effective mitigation pathway, the global top 20% of consumers could adopt the
consumption levels and patterns that have the lowest environmental impacts within their quintile, yielding a
reduction of 25— 53% in environmental pressure. In this scenario, actions focused solely on the food and
services sectors would reduce environmental pressure enough to bring land-system change and biosphere
integrity back within their respective planetary boundaries. Our study highlights the critical need to focus on
high-expenditure consumers for effectively addressing planetary boundary transgressions.

Global influence of soil texture on ecosystem water limitation

6/8



guooobbtodooooobbood

A O O0OF.J.P.Wankmu ller, L. Delval, P. Lehmann, M. J. Baur, A. Cecere, S. Wolf, D. Or, M. Javaux A.
Carminati

A0D0O0O
https://www.nature.com/articles/s41586-024-08089-2
A0D0O0O

gobboobbbuoggogoveDhooooooobobbboooooobooboobood
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog
gobbbobbugoggobobbodooooboooobuooooooobn

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog
goveDOOUOUOOOOOOOLDOLOOLOOOOOooooboboobbboooooobooboobood
goobobobboooooooboboveDUOOOOO

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobobboogogooboo-
guooobobbboogooobobogoooobobbbuoooooon

A Abstractd

Low soil moisture and high vapour pressure deficit (VPD) cause plant water stress and lead to a variety of
drought responses, including a reduction in transpiration and photosynthesis. When soils dry below critical
soil moisture thresholds, ecosystems transition from energy to water limitation as stomata close to alleviate
water stress. However, the mechanisms behind these thresholds remain poorly defined at the ecosystem scale.
Here, by analysing observations of critical soil moisture thresholds globally, we show the prominent role of
soil texture in modulating the onset of ecosystem water limitation through the soil hydraulic conductivity
curve, whose steepness increases with sand fraction. This clarifies how ecosystem sensitivity to VPD versus
soil moisture is shaped by soil texture, with ecosystems in sandy soils being relatively more sensitive to soil
drying, whereas ecosystems in clayey soils are relatively more sensitive to VPD. For the same reason, plants in
sandy soils have limited potential to adjust to water limitations, which has an impact on how climate change
affects terrestrial ecosystems. In summary, although vegetation— atmosphere exchanges are driven by
atmospheric conditions and mediated by plant adjustments, their fate is ultimately dependent on the soil.

gobobooboobbbbodoooon

718



OO0 O000 000 https:.//www.iikx.com/news/progress/

0000o0ooooooooooobnoonOniikk.com O

8/8


https://www.iikx.com
http://www.tcpdf.org

