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Sun-like stars produce superflares roughly once per century
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A Abstract[] Stellar superflares are energetic outbursts of electromagnetic radiation that are similar to solar
flares but release more energy, up to 1036 erg on main-sequence stars. It is unknown whether the Sun can
generate superflares and, if so, how often they might occur. We used photometry from the Kepler space
observatory to investigate superflares on other stars with Sun-like fundamental parameters. We identified
2889 superflares on 2527 Sun-like stars, out of 56,450 observed. This detection rate indicates that superflares
with energies >1034 erg occur roughly once per century on stars with Sun-like temperature and variability.
The resulting stellar superflare frequency-energy distribution is consistent with an extrapolation of the

Sun’ sflare distribution to higher energies, so we suggest that both are generated by the same physical
mechanism.
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Addressing interconnect challenges for enhanced computing performance
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A Abstract[] The advancement in semiconductor technology through the integration of more devices on a
chip has reached a point where device scaling alone is no longer an efficient way to improve the device
performance. One issue lies in the interconnects connecting the transistors, in which the resistivity of metals
increases exponentially as their dimensions are scaled down to match those of the transistors. As a result, the
total signal processing delay is dominated by the resistance-capacitance (RC) delay from the interconnects
rather than the delay from the transistors’ switching speed. This bottleneck has spurred efforts both in
academia and industry to explore alternative materials and disruptive device structures. Therefore, we suggest
strategies to overcome the RC delay of the interconnects in both material and device aspects.

Inverse design workflow discovers hole-transport materials tailored for perovskite solar cells
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A Abstract[] The inverse design of tailored organic molecules for specific optoelectronic devices of high
complexity holds an enormous potential but has not yet been realized. Current models rely on large data sets
that generally do not exist for specialized research fields. We demonstrate a closed-loop workflow that
combines high-throughput synthesis of organic semiconductors to create large datasets and Bayesian
optimization to discover new hole-transporting materials with tailored properties for solar cell applications.
The predictive models were based on molecular descriptors that allowed us to link the structure of these
materials to their performance. A series of high-performance molecules were identified from minimal
suggestions and achieved up to 26.2% (certified 25.9%) power conversion efficiency in perovskite solar cells.

Nanobinders advance screen-printed flexible thermoelectrics
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A Abstract] Limited flexibility, complex manufacturing processes, high costs, and insufficient performance
are major factors restricting the scalability and commercialization of flexible inorganic thermoelectrics for
wearable electronics and other high-end cooling applications. We developed an innovative, cost-effective
technology that integrates solvothermal, screen-printing, and sintering techniques to produce an inorganic
flexible thermoelectric film. Our printable film, comprising Bi2Te3-based nanoplates as highly orientated
grains and Te nanorods as nanobinders, shows excellent thermoelectric performance for printable films,
good flexibility, large-scale manufacturability, and low cost. We constructed a flexible thermoelectric device
assembled by printable n-type Bi2Te3-based and p-type Bi0.4Sb1.6Te3 films, which achieved a normalized
power density of >3 y W cm-2 K-2, ranking among the highest in screen-printed devices. Moreover, this
technology can be extended to other inorganic thermoelectric film systems, such as Ag2Se, showing broad
applicability.
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Abyssal marine tectonics from the SWOT missionSWOT
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A Abstract[] The global ocean covers 71% of Earth’ s surface, yet the seafloor is poorly charted compared
with land, the Moon, Mars, and Venus. Traditional ocean mapping uses ship-based soundings and nadir
satellite radar altimetry—one limited in spatial coverage and the other in spatial resolution. The joint

NASA— CNES (Centre National d’ Etudes Spatiales) Surface Water and Ocean Topography (SWOT)
mission uses phase-coherent, wide-swath radar altimetry to measure ocean surface heights at high precision.
We show that 1 year of SWOT data offers more detailed information than 30 years of satellite nadir altimetry
in marine gravity, enabling the detection of intricate seafloor structures at 8-kilometer spatial resolution. With
the mission still ongoing, SWOT promises critical insights for bathymetric charting, tectonic plate
reconstruction, underwater navigation, and deep ocean mixing.
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A Abstract[] We mapped daily streamflow from 1984 to 2018 in approximately 2.9 million rivers to assess
recent changes to global river systems. We found that river outlets were dominated by significant decreases in
flow, whereas headwaters were 1.7 times more likely to have significantly increased flow than decreased.
These changes result in a significant upstream shift in streamflow experienced by about 29% of the global
land surface. We found the most changes in the smallest steams in our study: increases in erosion potential
(approximately 5% increase in stream power), flood frequency (approximately 42% increase in 100-year
floods), and likely nutrient dynamics (altered seasonal flow regimes). We revealed these changes using detail
at scale by mapping millions of individual rivers. Widely adopting this approach could reveal other changes
to the hydrosphere.
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