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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 2023 年 4 月 Nature、Science 期刊上材

料科学领域的最新论文。 

 

 



 

 

 

 

[1] Mechanical nonreciprocity in a uniform composite material 

均匀复合材料的机械非互易性 

出版信息：Science,14 APR 2023, Volume 380 Issue 6641 

作者：XIANG WANG, ZHIHAO LI, SHUXU WANG et al. 

第一作者单位：RIKEN Center for Emergent Matter Science, 2-1 Hirosawa, Wako, Saitama 

351-0198, Japan. 

全文链接：https://www.science.org/doi/10.1126/science.adf1206  

Abstract：We report a uniform composite hydrogel that displays substantial mechanical 

nonreciprocity, owing to direction-dependent buckling of embedded nanofillers. This material 

exhibits an elastic modulus more than 60 times higher when sheared in one direction compared 

with the opposite direction. Consequently, it can transform symmetric vibrations into 

asymmetric ones that are applicable for mass transport and energy harvest. Furthermore, it 

exhibits an asymmetric deformation when subjected to local interactions, which can induce 

directional motion of various objects, including macroscopic objects and even small living 

creatures. This material could promote the development of nonreciprocal systems for practical 

applications such as energy conversion and biological manipulation. 

摘要翻译：在此，我们报告了一种均匀的复合水凝胶，由于嵌入纳米填料的方向性屈曲，

显示出实质性的机械非互易性。这种材料在单向剪切时的弹性模量比相反方向剪切时高

60 倍以上。因此，它可以将对称振动转换为非对称振动，适用于质量传输和能量收集。

此外，它在局部相互作用时表现出不对称的变形，这可以诱发各种物体的定向运动，从

宏观物体到小型生物。这种材料可以促进非互易系统的发展，如能量转换和生物操纵等

实际应用。 

文中插图： 
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[2] Fiber pumps for wearable fluidic systems 

用于可穿戴流体系统的纤维泵 

出版信息：Science, 31 MAR 2023, VOL 379, ISSUE 6639 

作者：MICHAEL SMITH, VITO CACUCCIOLO AND HERBERT SHEA 

第一作者单位：Soft Transducers Laboratory (LMTS), École Polytechnique Fédérale de 

Lausanne, Neuchâtel, Switzerland. 

全文链接：https://www.science.org/doi/10.1126/science.ade8654  

Abstract：Incorporating pressurized fluidic circuits into textiles can enable muscular support, 

thermoregulation, and haptic feedback in a convenient wearable form factor. However, 

conventional rigid pumps, with their associated noise and vibration, are unsuitable for most 

wearables. We report fluidic pumps in the form of stretchable fibers. This allows pressure 

sources to be integrated directly into textiles, enabling untethered wearable fluidics. Our pumps 

consist of continuous helical electrodes embedded within the walls of thin elastomer tubing and 

generate pressure silently through charge-injection electrohydrodynamics. Each meter of fiber 

generates 100 kilopascals of pressure, and flow rates approaching 55 milliliters per minute are 

possible, which is equivalent to a power density of 15 watts per kilogram. The benefits in design 

freedom are considerable, which we illustrate with demonstrations of wearable haptics, 

mechanically active fabrics, and thermoregulatory textiles. 

摘要翻译：将加压流体回路集成到纺织品中，能够以方便的可穿戴形状实现肌肉支撑、

体温调节和触觉反馈。然而，传统的刚性泵及其相关噪音和振动，不适用于大多数可穿

戴设备。研究组报道了可拉伸纤维形式的流体泵。这使得压力源可直接集成到纺织品中，

从而实现无约束的可穿戴流体。该流体泵由嵌入在薄弹性体管壁内的连续螺旋电极组成，

通过电荷注入电流体动力学无声地产生压力。每米纤维产生 100kPa 的压力，流速可接

近 55mL/min，这相当于 15W/kg 的功率密度。通过可穿戴触觉反馈、机械活性织物和温

度调节纺织品的演示，研究组证明该策略有望实现设计自由。 

文中插图： 

   



 

 

 

 

 

 

[1] Tracing attosecond electron emission from a nanometric metal tip 

纳米金属尖端的阿秒电子发射 

出版信息：Nature, 27 April 2023, Volume 616 Issue 7958 

作者：Philip Dienstbier, Lennart Seiffert et al. 

第一作者单位：Department of Physics, Friedrich-Alexander-Universität Erlangen-Nürnberg 

(FAU), Erlangen, Germany 

全文链接：https://www.nature.com/articles/s41586-023-05839-6  

Abstract：Here we show that two-colour modulation spectroscopy of backscattering electrons 

uncovers the suboptical-cycle strong-field emission dynamics from nanostructures, with 

attosecond precision. In our experiment, photoelectron spectra of electrons emitted from a sharp 

metallic tip are measured as function of the relative phase between the two colours. Projecting 

the solution of the time-dependent Schrödinger equation onto classical trajectories relates 

phase-dependent signatures in the spectra to the emission dynamics and yields an emission 

duration of 710±30 attoseconds by matching the quantum model to the experiment. Our results 

open the door to the quantitative timing and precise active control of strong-field photoemission 

from solid state and other systems and have direct ramifications for diverse fields such as 

ultrafast electron sources, quantum degeneracy studies and sub-Poissonian electron beams, 

nanoplasmonics and petahertz electronics. 

摘要翻译：在此，我们展示了后向散射电子的双色调制光谱在阿秒精度上，如何揭示纳

米结构的亚光周期强场发射动力学。我们的实验测量了从尖锐的金属尖端发射的电子的

光电子能谱作为两种颜色之间相对相位的函数。通过将时间相关 Schrödinger 方程的解

投影到经典轨迹上，我们把光谱中的相位相关特征与发射动力学联系起来，并通过将量

子模型与实验相匹配，得到 710±30 阿秒的发射持续时间。我们的研究结果为固态和其

他系统的强场光发射的定量定时和精确主动控制打开了大门，并对超快电子源、量子简

并研究和亚泊松电子束、纳米等离子体学和皮赫兹电子学等多个领域产生直接影响。 

文中插图： 
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[2] pH-dependent water permeability switching and its memory in MoS2 membranes 

二硫化钼膜中 pH 依赖的水透性转换及其记忆 

出版信息：Nature, 27 April 2023, Volume 616 Issue 7958 

作者：C. Y. Hu, A. Achari, P. Rowe, H. Xiao, S. Suran et al. 

第一作者单位：National Graphene Institute, University of Manchester, Manchester, UK; 

Department of Chemical Engineering, University of Manchester, Manchester, UK; Department 

of Physics and Astronomy, University of Manchester, Manchester, UK; College of Chemistry 

and Chemical Engineering, iChEM, Innovation Laboratory for Sciences and Technologies of 

Energy Materials of Fujian Province (IKKEM), Xiamen University, Xiamen, China 

全文链接：https://www.nature.com/articles/s41586-023-05849-4  

Abstract：Here we demonstrate the memory effects and stimuli-regulated transport of 

molecules through an intelligent, phase-changing MoS2 membrane in response to external pH. 

We show that water and ion permeation through 1T′ MoS2 membranes follows a pH-dependent 

hysteresis with a permeation rate that switches by a few orders of magnitude. We establish that 

this phenomenon is unique to the 1T′ phase of MoS2, due to the presence of surface charge and 

exchangeable ions on the surface. We further demonstrate the potential application of this 

phenomenon in autonomous wound infection monitoring and pH-dependent nanofiltration. Our 

work deepens understanding of the mechanism of water transport at the nanoscale and opens 

an avenue for the development of intelligent membranes. 

摘要翻译：在此，我们展示了分子通过智能相变二硫化钼膜对外部 pH 值的记忆效应和

刺激性调节的运输。我们表明，水和离子通过 1T' 二硫化钼膜的渗透遵循 pH 依赖的滞

后，其渗透速率转换几个数量级。我们确定这种现象是二硫化钼的 1T '相所特有的，原

因是表面电荷和表面交换离子的存在。我们进一步证明了这种现象在自主伤口感染监测

和ph依赖的纳米过滤中的潜在应用。我们的研究加深了对纳米尺度水传输机制的理解，

为智能膜的开发开辟了一条途径。 

文中插图： 

  



 

 

[3] Mechanistic formulation of inorganic membranes at the air–liquid interface 

气-液界面无机膜的机械形成 

出版信息：Nature, 13 April 2023, VOL 616, ISSUE 7956 

作者：Chen Zhang, Wanheng Lu, Yingfeng Xu, Kaiyang Zeng & Ghim Wei Ho 

第一作者单位：Department of Electrical and Computer Engineering, National University of 

Singapore, Singapore, Singapore 

全文链接：https://www.nature.com/articles/s41586-023-05809-y 

Abstract：Freestanding functional inorganic membranes, beyond the limits of their organic 

and polymeric counterparts, may unlock the potentials of advanced separation, catalysis, 

sensors, memories, optical filtering and ionic conductors. However, the brittle nature of most 

inorganic materials, and the lack of surface unsaturated linkages, mean that it is difficult to form 

continuous membranes through conventional top-down mouldings and/or bottom-up syntheses. 

Up to now, only a few specific inorganic membranes have been fabricated from predeposited 

films by selective removal of sacrificial substrates. Here we demonstrate a strategy to switch 

nucleation preferences in aqueous systems of inorganic precursors, resulting in the formation 

of various ultrathin inorganic membranes at the air–liquid interface. Mechanistic study shows 

that membrane growth depends on the kinematic evolution of floating building blocks, which 

helps to derive the phase diagram based on geometrical connectivity. This insight provides 

general synthetic guidance towards any unexplored membranes, as well as the principle of 

tuning membrane thickness and through-hole parameters. Beyond understanding a complex 

dynamic system, this study comprehensively expands the traditional notion of membranes in 

terms of composition, structure and functionality. 

摘要翻译：独立功能无机膜超越了有机和聚合物膜的极限，可以释放高级分离、催化、

传感器、存储器、光学过滤和离子导体的潜力。然而，大多数无机材料的脆性，以及表

面缺乏不饱和键，意味着很难通过传统的自上而下的成型和/或自下而上的合成形成连

续的膜。到目前为止，只有少数几种特定的无机膜通过选择性去除牺牲底物由预沉积膜

来制备。研究组展示了一种在无机前驱体的水体系中切换成核偏好的策略，导致在气-液

界面形成各种超薄无机膜。力学研究表明，膜的生长依赖于漂浮构建块的运动演化，这

有助于基于几何连通性推导出相图。这种见解为任何未开发的膜提供了通用合成指导，

还提供了调整膜厚度和通孔参数的通用原则。除了理解复杂动态系统外，该研究还从组

成、结构和功能等方面全面扩展了膜的传统概念。 

文中插图： 

  



 

 

[4] Deforming lanthanum trihydride for superionic conduction 

氢化镧畸变下的超离子传导 

出版信息：Nature, 6 April 2023, Volume 616 Issue 7955 

作者：Weijin Zhang, Jirong Cui, Shangshang Wang, Hujun Cao, Anan Wu, Yuanhua Xia, Qike 

Jiang, Jianping Guo, Teng He & Ping Chen 

第一作者单位：Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian, 

P. R. China 

全文链接：https://www.nature.com/articles/s41586-023-05815-0  

Abstract：With strong reducibility and high redox potential, the hydride ion (H−) is a reactive 

hydrogen species and an energy carrier. Here we show that by creating nanosized grains and 

defects in the lattice, the electronic conductivity of LaHx can be suppressed by more than five 

orders of magnitude. This transforms LaHx to a superionic conductor at −40ௗ°C with a record 

high H− conductivity of 1.0ௗ×ௗ10−2ௗௗSௗcm−1 and a low diffusion barrier of 0.12ௗeV. A room-

temperature all-solid-state hydride cell is demonstrated. 

摘要翻译：氢化物离子（H−）具有较强的还原性和较高的氧化还原电位，是一种活性氢

及能量载体。在此，我们展示了通过在氢化镧晶格中创造纳米大小的颗粒和晶格缺陷，

其电子传导性可以被抑制超过五个数量级。这使得氢化镧成为在−40°C 的条件下、氢负

离子电导率高达 10−2ௗS/ௗcm−1，活化能仅为 0.12 eV 的超离子导体。由此，我们也展示了

一种室温全固态氢化物电池。 

文中插图： 

  



 

 

[5] Gate-tunable heavy fermions in a moiré Kondo lattice 

莫尔近藤晶格中的门可调谐重费米子 

出版信息：Nature, 6 April 2023, Volume 616 Issue 7955 

作者：Wenjin Zhao, Bowen Shen et al. 

第一作者单位：Kavli Institute at Cornell for Nanoscale Science, Cornell University, Ithaca, 

NY, USA 

全文链接：https://www.nature.com/articles/s41586-023-05800-7  

Abstract： Here we report the realization of a synthetic Kondo lattice in AB-stacked 

MoTe2/WSe2 moiré bilayers, in which the MoTe2 layer is tuned to a Mott insulating state, 

supporting a triangular moiré lattice of local moments, and the WSe2 layer is doped with 

itinerant conduction carriers. We observe heavy fermions with a large Fermi surface below the 

Kondo temperature. We also observe the destruction of the heavy fermions by an external 

magnetic field with an abrupt decrease in the Fermi surface size and quasi-particle mass. We 

further demonstrate widely and continuously gate-tunable Kondo temperatures through either 

the itinerant carrier density or the Kondo interaction. Our study opens the possibility of in situ 

access to the phase diagram of the Kondo lattice with exotic quantum criticalities in a single 

device based on semiconductor moiré materials. 

摘要翻译：在此，我们报告了在 AB -堆叠的 MoTe2/WSe2 moiré 双分子层中合成近藤晶

格的实现，其中 MoTe2 层被调谐到 Mott 绝缘状态，支持局部矩的三角形 moiré 晶格，

WSe2 层中掺杂了漫游传导载流子。我们观察到重费米子在近藤温度以下具有较大的费

米表面。我们还观察到外部磁场对重费米子的破坏，以至于费米表面尺寸和准粒子质量

急剧下降。我们进一步通过漫游传导载流子密度或近藤相互作用证明了广泛和连续的门

可调的近藤温度。我们的研究开启了在基于半导体 moiré 材料的单个器件中，实现现场

访问具有奇异量子临界的近藤晶格相图的可能性。 

文中插图： 


