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美国 Science (《科学》)、英国 Nature (《自然》)

及美国 Cell (《细胞》)是国际公认的三大享有最高学

术声誉的科技期刊，发表在这三大期刊上的论文简称

CNS 论文。

本期梳理 2025年 9月 Nature、Science 期刊上材

料科学领域的最新论文。



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

电子束激活金刚烷 C–H键实现低温快速合成纳米金刚石

出版信息：Science, 4 Sep 2025, VOL 389, ISSUE 6764
作者：Jiarui Fu, Takayuki Nakamuro, and Eiichi Nakamura
第一作者单位：Department of Chemistry, The University of Tokyo, Bunkyo-ku, Tokyo,
Japan.
全文链接: https://www.science.org/doi/10.1126/science.adw2025
Abstract: Diamond and adamantane (Ad) share a Td-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.
摘要翻译：金刚石与金刚烷（Ad）虽具有相同的 Td对称性碳骨架结构，但将金

刚烷转化为金刚石一直面临挑战——该过程需实现碳氢（C–H）键的选择性断裂

并将单体组装成金刚石晶格。我们的方法不同于传统的高温高压金刚石合成技术。

通过在真空环境中以 80—200千电子伏特电子束在 100—296开尔文温度下辐照

金刚烷亚微米晶体数十秒，我们成功制备出立方晶结构的无缺陷纳米金刚石

（NDs），同时伴随氢气逸出。时间分辨透射电子显微镜实时观测到金刚烷寡聚

体初步形成并最终转变为球形纳米金刚石的过程。显著的动力学同位素效应表明

C–H键断裂是反应速控步骤，且其他测试碳氢化合物均未能形成纳米金刚石。

文中插图：
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[2] Order-to-disorder transition due to entropy in layered and 2D carbides
层状与二维碳化物中熵驱动的有序—无序转变

出版信息：Science, 4 Sep 2025, VOL 389, ISSUE 6764
作者：Brian C. Wyatt, Yinan Yang et al.
第一作者单位：School of Materials Engineering, Purdue University, West

Lafayette, IN, USA.

全文链接：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 M4AlC3 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.
摘要翻译：在成分复杂的材料中，关于焓与熵对所谓"高熵材料"结构和短程有序

化影响的问题一直存在争议。为解决这一争议，我们合成并研究了 40种含 2—9
种金属的M4AlC3层状碳化物相，发现当熵增尚未达到足以实现过渡金属原子面

完全无序化之前，焓驱动的短程有序始终存在。我们将所有这些层状碳化物相转

化为二维片层结构，并揭示了有序与无序状态对其表面特性和电子行为的调控作

用。本研究证明了焓—熵竞争对多组分材料短程有序的关键影响。

文中插图：
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[1] Electrically driven lasing from a dual-cavity perovskite device
双腔钙钛矿装置的电驱动激光器

出版信息：Nature,11 September 2025, Volume 645, Issue 8080
作者：Chen Zou, Zhixiang Ren, Kangshuo Hui, Zixiang Wang, Yangning Fan, Yichen
Yang, et al.
第一作者单位：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
全文链接：https://www.nature.com/articles/s41586-025-09457-2
国内报道：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 (T50) of 1.8 h (6.4 ×  104 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.
摘要翻译：溶液处理半导体激光器有望实现轻量化、可穿戴和可扩展的光电应用。

在溶液处理激光器的增益介质中，金属卤化物钙钛矿因其在光泵浦下实现波长可

调、低阈值激光发射而脱颖而出。尽管在这一领域取得了进展，但钙钛矿半导体

的电驱动激光仍是一个关键挑战。研究组展示了一个电驱动的钙钛矿激光器，通

过垂直集成低阈值单晶钙钛矿微腔亚单元和高功率微腔钙钛矿 LED（PeLED）
亚单元来构建。在脉冲电激发下，该双腔钙钛矿器件的最小激光阈值为 92 A cm-2

（在约 22℃的空气环境中平均阈值为 129 A cm-2），比最先进的电驱动有机激光

器低一个数量级。该演示的关键在于集成的双腔器件架构，实现了微腔 PeLED
亚单元向单晶钙钛矿微腔亚单元传递定向发射光（耦合效率约为 82.7%）以建立

https://www.nature.com/articles/s41586-025-09457-2
https://www.intl.zju.edu.cn/zh-hans/news/17917


激光发射。工作半衰期（T50）达到 1.8 小时（10 Hz 时为 6.4×104电压脉冲），

其稳定性优于电泵浦有机激光器。该双腔钙钛矿激光器可在 36.2 MHz的带宽下

快速调制，表明其在数据传输和计算应用方面的潜力。

文中插图：



[2] Dual-scale chemical ordering for cryogenic properties in CoNiV-based alloys
CoNiV基合金低温性能的双尺度化学有序

出版信息：Nature,11 September 2025, Volume 645, Issue 8080
作者：Tiwen Lu, Binhan Sun, Yue Li, Sheng Dai, Ning Yao, Wenbo Li, et al.
第一作者单位： Key Laboratory of Pressure Systems and Safety, Ministry of
Education, East China University of Science and Technology, Shanghai, China
全文链接：https://www.nature.com/articles/s41586-025-09458-1
国内报道：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 ×  1026 m−3) and nanoscale long-range ordering (approximately
4.5 ×  1025 m−3) 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.
摘要翻译：金属材料的力学性能在恶劣的低温条件下往往会退化，这给低温基础

设施带来了挑战。研究组介绍了一种双尺度原子有序纳米结构，其特点是在

CoNiV基合金的金属固溶体基质中共存的超高数密度的亚纳米尺度短程有序畴

（约 2.4 × 1026 m−3）和纳米尺度长程有序畴（约 4.5 × 1025 m−3），以提高低温下

强度和延展性的协同效应。研究组观察到有序引起的位错剪切应力增加，以及由

于纳米级长程有序的位错阻断效应和相关新位错产生而导致的更快位错增殖。后

一种效应也会在纳米尺度长程有序障碍物上释放应力集中，否则会促进损伤的发

生和破坏。因此，该合金的强度延伸率为 76GPa %，在 87K时的屈服强度约为

1.2 GPa，优于没有这种有序层级结构、仅包含几十纳米短程有序或共格析出相

的材料。该研究结果强调了双相共存化学有序态对复杂合金力学性能的影响，并

为调控这些有序态结构以提高其在低温应用中的力学性能提供了指导。

文中插图：
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