002535

%8 F ABEIRK

0 || =
S i -

=1 ]

BEEHE: 025-52090336
AL L IEEAiEB401




/Foreword

MOW

Z[H Science ( KBl ) Fe[E Nature ( K HER» )
B3R Cell ( «ZHAEY )REBR AN = RZEAH B
ARAEZ R, RRIEX =K ERBSCwRR
CNS 3.

AHARREE 2025 4F 9 H Natures Science HiF] B4
BERRA 00 S0 BT 1 3 o




C OSSR NN NN
MRIBLEE Science £

[1] Rapid, low-temperature nanodiamond formation by electron-beam
activation of adamantane C—H bonds

R IRBUE SRS C - H L IURR PR & YK ERA

HARfE B Science, 4 Sep 2025, VOL 389, ISSUE 6764

Vg% : Jiarui Fu, Takayuki Nakamuro, and Eiichi Nakamura

B —A{EFZ BAL: Department of Chemistry, The University of Tokyo, Bunkyo-ku, Tokyo,

Japan.

S 3C4EEE: https:/www.science.org/doi/10.1126/science.adw2025

Abstract: Diamond and adamantane (Ad) share a T¢-symmetric carbon skeleton, but

converting Ad to diamond has been challenging because it requires selective

carbon-hydrogen (C—H) bond cleavage and monomer assembly into a diamond lattice.

Our approach differs from the conventional high-temperature, high-pressure diamond

syntheses. We electron-irradiated Ad submicrocrystals at 80 to 200 kilo—electron volts

and 100 to 296 kelvin in vacuum for tens of seconds. This process yielded defect-free

nanodiamonds (NDs) of cubic crystal structure, accompanied by hydrogen gas

evolution. Time-resolved transmission electron microscopy revealed the initial

formation of Ad oligomers transforming into spherical NDs. A sizable kinetic isotope

effect indicates that C—H cleavage was rate-determining, and other hydrocarbons

tested failed to form NDs.
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[2] Order-to-disorder transition due to entropy in layered and 2D carbides
BRE g BIRsh A F— LR

HARfE B Science, 4 Sep 2025, VOL 389, ISSUE 6764

VYE#: Brian C. Wyatt, Yinan Yang et al.

B—VEF BN School of Materials Engineering, Purdue University, West
Lafayette, IN, USA.

SCEEEE: https://www.science.org/doi/10.1126/science.adv4415

Abstract: In compositionally complex materials, there is controversy on the effect of
enthalpy versus entropy on the structure and short-range ordering in so-called
high-entropy materials. To help address this controversy, we synthesized and probed
40 M4AICs layered carbide phases containing two to nine metals and found that
short-range ordering from enthalpy was present until the entropy increased enough to
achieve complete disordering of the transition metals in their atomic planes. We
transformed all of these layered carbide phases into two-dimensional (2D) sheets and
showed the effects of the order versus disorder on their surface properties and
electronic behavior. This study suggests the key effect that the competition between
enthalpy and entropy has on short-range order in multicompositional materials.
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[1] Electrically driven lasing from a dual-cavity perovskite device
WEEESERD 5 B I R IRS B
WM B Nature,11 September 2025, Volume 645, Issue 8080
YEZF: Chen Zou, Zhixiang Ren, Kangshuo Hui, Zixiang Wang, Yangning Fan, Yichen
Yang, et al.
B—{EHZ B AL State Key Laboratory of Extreme Photonics and Instrumentation,
College of Optical Science and Engineering, International Research Center for
Advanced Photonics, Zhejiang University, Hangzhou, China
ZJU-Hangzhou Global Scientific and Technological Innovation Center, Zhejiang
University, Hangzhou, China
48R https:/www.nature.com/articles/s41586-025-09457-2
EA#IE: https://www.intl.zju.edu.cn/zh-hans/news/17917
Abstract: Solution-processed semiconductor lasers promise lightweight, wearable
and scalable optoelectronic applications. Among the gain media for
solution-processed lasers, metal halide perovskites stand out as an exceptional class
because of their ability to achieve wavelength-adjustable, low-threshold lasing under
optical pumping. Despite the progress in this field, electrically driven lasing from
perovskite semiconductors remains a critical challenge. Here we demonstrate an
electrically driven perovskite laser, constructed by vertically integrating a
low-threshold single-crystal perovskite microcavity sub-unit with a high-power
microcavity perovskite LED (PeLED) sub-unit. Under pulsed electrical excitation, the
dual-cavity perovskite device shows a minimum lasing threshold of
92 A cm 2 (average threshold: 129 A cm™2, at about 22 ° C, in air), which is an order
of magnitude lower than that of state-of-the-art electrically driven organic lasers. Key
to this demonstration is the integrated dual-cavity device architecture, which allows
the microcavity PeLED sub-unit to deliver directional emission into the single-crystal
perovskite microcavity sub-unit (at a coupling efficiency of about 82.7%) to establish
the lasing action. An operational half-life (Tso) of 1.8 h (6.4 X 10* voltage pulses at
10 Hz) is achieved, outperforming the stability of electrically pumped organic lasers.
The dual-cavity perovskite laser can be rapidly modulated at a bandwidth of
36.2 MHz, indicating its potential for data transmission and computational
applications.
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Fig. 1: Structure and basic optical properties of the integrated dual-cavity perovskite
laser.
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[2] Dual-scale chemical ordering for cryogenic properties in CoNiV-based alloys
CoNiV & SRR RELEE P
HiRfE B Nature,11 September 2025, Volume 645, Issue 8080
YE#: Tiwen Lu, Binhan Sun, Yue Li, Sheng Dai, Ning Yao, Wenbo Li, et al.
# —VEH Bl : Key Laboratory of Pressure Systems and Safety, Ministry of
Education, East China University of Science and Technology, Shanghai, China
38R https:/www.nature.com/articles/s41586-025-09458-1
EA#HRIE: https://www.ecust.edu.cn/2025/0828/c729a192915/page.htm
Abstract: The mechanical properties of metallic materials often degrade under harsh
cryogenic conditions, posing challenges for low-temperature infrastructures. Here we
introduce a dual-scale atomic-ordering nanostructure, characterized by an
exceptionally high number density of co-existing subnanoscale short-range ordering
(approximately 2.4 X 1026 m~) and nanoscale long-range ordering (approximately
4.5 X 1025 m™) domains, within a metallic solid-solution matrix in a CoNiV-based
alloy to improve the synergy of strength and ductility at low temperatures. We observe
an ordering-induced increase in dislocation shear stress as well as a more rapid
dislocation multiplication owing to the dislocation blocking effect of nanoscale
long-range ordering and the associated generation of new dislocations. The latter
effect also releases stress concentrations at nanoscale long-range-ordered obstacles
that otherwise would promote damage initiation and failure. Consequently, the alloy
shows a strength - elongation product of 76 GPa% with a yield strength of
approximately 1.2 GPa at 87 K, outperforming materials devoid of such ordering
hierarchy, containing only short-range ordered or coherent precipitates of a few tens
of nanometres. Our results highlight the impact of dual co-existing chemical ordering
on the mechanical properties of complex alloys and offer guidelines to control these
ordering states to enhance their mechanical performance for cryogenic applications.
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Fig. 2: Cryogenic tensile property of the investigated alloys at 87 K.
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