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GW250114 reveals signatures of post-merger black-hole horizon
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A Abstractd

The horizon of a black hole, the *  surface of no return’ , is characterized by its rotation frequency Q H and
surface gravity K . A striking signature is that any infalling object appears to orbit at Q H owing to frame
dragging, while its emitted signals decay exponentially at a rate set by K as a consequence of gravitational
redshift. Recent theoretical work1 predicts that gravitational waves from binary black-hole mergers carry
direct imprints of the properties of the merger remnant in the form ofa* direct wave’ . This gravitational-
wave component oscillates near 2Q H, reflecting the horizon’ s frame dragging, and decays at an increasing
rate characterized by K , with additional screening from the black hole’ s spacetime. Here we report
observational evidence of a direct wave in GW2501142, with a 90% credible matched-filter signal-to-noise
ratio of {15.8} {-0.5}*{+0.1} ({17.1}_{-0.4}{+0.1}) in the LIGO Hanford (Livingston) detector. The
measured properties are in full agreement with theoretical predictions for a Kerr black hole. These findings
establish an observational channel to directly measure frame-dragging effects in black-hole ergospheres and
explore (near-)horizon physics in dynamical, strong-gravity regimes.

Aerosols and hydrocarbons in the atmosphere of a white dwarf planet
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A Abstractd

Most stars, including our Sun, will one day evolve into red giants and, subsequently, white dwarfs. Several
planet candidates have recently been identified orbiting white dwarfs, demonstrating that planets can survive
the stellar post-main-sequence stage intact. Little is known about the atmospheric composition of post-main-
sequence planets, with the most evolved transiting planets with atmospheric detections so far orbiting
subgiants5,6. Here we report an atmospheric detection for the white dwarf planet WD 1856 b, achieved
through transmission spectroscopy with the James Webb Space Telescope (JWST) Near-Infrared
Spectrograph (NIRSpec) PRISM.Our spectral analysis constrains the mass of WD 1856 b to 4.3— 10.9 MJ,
finds a carbon-enriched atmosphere (with a CH4 abundance of approximately 7%) and an effective
temperature exceeding the expected planetary equilibrium temperature (390— 412 K versus 160 K). On the
basis of cooling models, these results indicate that WD 1856 b underwent a migration-related reheating event
3.0— 5.5 Gyr into the white dwarf phase, consistent with post-main-sequence tidal evolution to the present-
day 0.02-AU circular orbit. Our results provide a window into the ultimate fate of giant planets orbiting stars
with masses similar to our Sun.

Fourier pixels for bidirectional light control
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A Abstract(

Digital camerasl and displays use picture elements (pixels3) that perform a single function: detecting or
emitting light intensity. To exploit the full information content of electromagnetic waves, more advanced
elements are required. This has driven the development of multifunctional components that, for example,
simultaneously detect and emit intensity4,5 or extract intensity and spectral information. However, no pixel
exists that both senses and generates optical wavefronts with full control over amplitude, phase and
polarization, limiting bidirectional control and feedback of sophisticated light fields. Here we present a route
to such pixels by demonstrating a versatile platform of miniaturized diffractive elements based on Fourier
optics. We use plasmonic surface waves, which propagate coherently11 and efficiently across metallic
surfaces. When these plasmons are launched towards wavy microstructures16 designed with simple Fourier
analysis, arbitrary and background-free optical wavefronts are generated. Conversely, incoming light can be
sensed, and its amplitude, phase and polarization can be fully characterized. By combining or superposing
several such components, we create multifunctional ©  Fourier pixels’ that provide compact and accurate
control over the optical field. Our approach, which we extend to photonic waveguide modes, establishes a
scalable, universal architecture for vectorially programmable pixels with applications in adaptive optics,
holographic displays, optical communication and quantum information processing.

Optical fibre gripper for high-performance 3D micromanipulation
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A Abstract(

Optical tweezers offer precise, non-contact control, but operate in a limited force regime and impose strict
requirements on the characteristics of the targets as well as the environmental conditions. Millimetre-scale
mechanical tweezers can offer higher gripping force but are not suitable for precise manipulations. Integrating
microgrippers directly at the optical fibres provides a new approach for precise micromanipulation.
However, existing fibre-integrated tweezers still face challenges in achieving high-performance manipulation
of micro-objects (for example, single cells) within narrow spaces, mainly due to simplified architectures,
constrained designs and millimetre-scale footprints12,13,14. Here we report a three-dimensional (3D)
optical fibre gripper (OFG), which is fabricated by two-step, two-photon polymerization. The OFG consists
of rigid photoresist microclaws and soft thermoresponsive hydrogel muscle doped with silver nanoparticles,
and itssize isonly 38 x 38 x 61 u m3. The OFG exhibits a force-to-mass ratio of about 340 y N mg-1,
outperforming previously reported fibre-integrated tweezers by one to two orders of magnitude. The OFG
can manipulate opaque particles, irregular micromechanical components and diverse single-cell types. We
further demonstrated its potential in 3D microassembly of complex microdevices (bearings, shafts and
gearboxes) and biomimetic sampling in the narrow environment (<300 y m). These results position the
OFG as a compact fibre-tip manipulator for 3D micromanipulation, offering reversible and tunable gripping
in an intermediate force regime between optical field trapping and millimetre-scale mechanical tweezers.
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Ductile alloys offering 100 MPa tensile strength at 2,400° C
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A Abstract(

Extreme applications call for materials that are not only strong to withstand thermomechanical loads at
temperatures in excess of 2,000° C, but also highly formable at room temperature to allow for processing
into complex-shaped parts. The latter excludes brittle ceramics4 and intermetallic compoundsb, limiting the
selection to highly ductile metals and their alloys, but for them, an adequate strength at ultrahigh
temperatures seems unreachable. Here we show a breakthrough in casting alloys that achieve both
simultaneously. A boron-stabilized HfO2-strengthened Ta-based alloy was carefully crafted using a new
boron-intervened in situ oxidation reaction, producing about 50-nm diameter oxide particles dispersed
densely and uniformly in the grain interior. The new alloy fills the blank at ultrahigh temperatures in terms of
tensile yield strength, around 200 MPa at 2,000° C and 100 MPa at 2,400° C, while simultaneously
possessing an excellent strength— ductility balance at room temperature (ultimate tensile strength >800 MPa,
elongation-to-failure of about 35%), a property combination surpassing all previous refractory (including
multi-principal-element) alloys. Moreover, the boron segregation around the oxide nanoparticles imparts
excellent thermal stability against coarsening at 2,000— 2,400° C. Our strategy thus goes beyond traditional
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oxide-dispersion strengthening to enable highly ductile refractory alloys that are capable of load-bearing
applications at extreme temperatures.

Fast formation to reinforce lithium-rich cathodes
Ooooooooooo

A [0 [0 O Mengjian Fan, Jiantao Li, Guiyang Gao, Benli Jiang, Longlong Fan, Qingxi Yuan, Yinggan Zhang,
Hongfei Zheng, Saichao Li, Liang Lin, Zonghai Chen, Yang Ren, Yuanyuan Liu, Wei He, Gaosheng Chen,
Baisheng Sa, Laisen Wang, Jie Lin, Dong-Liang Peng Qingshui Xie

AODO0O
https://www.nature.com/articles/s41586-025-09553-3
AODO0O

gobboobbuoooooooboobooodoooooobooboud-0goubb—04d
goooooog

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobbobbbuggogobobbbuooooobon

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gobopobobbooooooobbobbbooooooobboobobboooog

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobbobbbuggggobbobbbougozcuugz2cbuobouugogaboood
gobobsxdlddodooboobboooooobobobobboooooooooobo

A Abstractd

Formation in lithium-ion battery manufacturing typically involves low-rate charge— discharge cycles to
establish stable electrode— electrolyte interfaces—a time-consuming process. Here, our findings on lithium-
rich layered oxide cathodes challenge the necessity of conventional formation, which can even shorten
battery lifespan. Fast formation, on the other hand, reduces production cost and enhances capacity and
stability. Multiscale synchrotron-based techniques show that residual lithium ions after the initial charge are
critical for subsequent structural evolution and cycling performance. Deep lithium de-intercalation causes
severe structural degradation and capacity loss due to the inherently fragile lithium-deficient matrix. By
contrast, the residual lithium ions from fast formation enhance reversibility through a self-pinning effect,
preventing pernicious lattice deformation and reinforcing the ion-storage framework. Adjusting the initial
charge current density from 0.2 C to 2 C improves reversible capacity by 20% and extends cycle life by more
than 36%. This approach can also be extended to other electrode systems, providing insights for more-
efficient battery production.
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