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Ⅰ 

前  言 

 

《图书情报专题研究》的宗旨是为我校师生开展学术研究提供有价值的参考

信息，此项工作由图书馆信息咨询与发展研究部承担。“最新学科研究热点与前

沿”根据学校所购买的数字资源，通过分析其深层次的功能，从数据库中组织整

理出了与我校学科领域相关的最新学科热点研究论文、最新研究前沿及最新国际

会议信息等，以期能对我校师生开展学术研究、项目立项、开题等学术研究活动

提供帮助。 

本期收集整理了如下七个方面的热点文献和前沿信息： 

1、Nature Latest Research，Nature Materials 最新研究进展； 

2、IEL Top25，IEL 数据库下载最多的 25 篇论文； 

3、ESI（Essential Science Indicators）HOT PAPERS，按照 ESI 某一学科热点

论文被引频次排名选取前 25 篇； 

4、ESI（Essential Science Indicators）HIGHLY CITED PAPERS，按照 ESI

某一学科高被引论文被引频次排名选取前 25 篇； 

5、AIAA、AAS、IAF 最新会议，由 AIAA、AAS、IAF 主站提供的最新会

议信息，可供相关研究者参考； 

6、ACM 最新会议，根据 ACM 主页所提供的最新会议信息整理所得，可供

相关研究者参考； 

7、IQPC 最新会议，由国际质量与竞争力中心（IQPC：International Quality 

and Productivity Center）提供的最新国际会议，内容涉及国防、能源、工业、科

技、电信等领域。IQPC 是国际顶级的会议展览策划公司，于 1973 年成立于美国，

旨在为全球业务主管提供量身定制的会议、大型会展以及培训课程，积极为行业

人士的相互交流创建平台，使业内人士能够随时掌握行业发展的最新趋势及技术

创新。 

如果您对我们的栏目设置、内容编排、出版方式等有好的意见和建议，欢迎

与我们联系，我们将积极采纳，使这份电子刊物日臻完善，共同为把我校建成学

科特色鲜明的世界一流大学而努力。 
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NatureLatest Research(Materials) 

来源：https://www.nature.com/nmat/ 

 

1. 标题：Retraction Note: Large local lattice expansion in graphene adlayers grown on copper 

作者：Chaoyu Chen, José Avila, Hakim Arezki, Van Luan Nguyen, Jiahong Shen, Marcin 

Mucha-Kruczyński, Fei Yao, Mohamed Boutchich, Yue Chen, Young Hee Lee & Maria C. Asensio 

摘要：The authors unanimously wish to retract this Article due to their concerns about the 

interpretation of the low-energy electron microscopy (LEEM) and diffraction (LEED) patterns 

reported in the manuscript. In this study, the authors used spatial and angle-resolved photoemission 

spectroscopy (ARPES) to characterize graphene monolayers grown on copper foils, and observed 

regions of graphene adlayers with enhanced graphene/Cu interaction, higher Dirac cone doping level, 

moiré mini Dirac cones and large lattice expansion. All these properties have been clearly verified 

and reproduced by photoemission spectroscopy as well as explained by density functional theory. 

LEEM and LEED characterization were also carried out to confirm the existence of a moiré 

superlattice and lattice expansion, and the results were included in the main manuscript and 

Supplementary Information. On further analysis of the LEEM/LEED data, it seems that while the 

existence of a moiré superlattice can be corroborated, the conclusion of graphene lattice expansion 

(7%) based on spatially resolved ARPES determinations cannot be confirmed by the LEEM/LEED 

measurements. The authors realized that these measurements were collected from statistically 

non-representative areas of the sample. Moreover, the fact that the raw microLEED images bear an 

asymmetry factor of as much as 5% due to the instrumental aberration makes it impossible to 

estimate any compression or expansion of the same order. Consequently, their conclusion on the 

graphene lattice expansion can only be supported by the photoemission data. In view that more 

complete and reliable structural determinations should be conducted, all authors wish to retract this 

Article. 

链接：https://www.nature.com/articles/s41563-018-0185-3 

 

2. 标题：Golden single-atomic-site platinum electrocatalysts 

作者：Paul N. Duchesne, Z. Y. Li, Christopher P. Deming, Victor Fung, Xiaojing Zhao, Jun Yuan, 

Tom Regier, Ali Aldalbahi, Zainab Almarhoon, Shaowei Chen, De-en Jiang, Nanfeng Zheng & Peng 

Zhang 

摘要：Bimetallic nanoparticles with tailored structures constitute a desirable model system for 

catalysts, as crucial factors such as geometric and electronic effects can be readily controlled by 

tailoring the structure and alloy bonding of the catalytic site. Here we report a facile colloidal method 

to prepare a series of platinum–gold (PtAu) nanoparticles with tailored surface structures and particle 

diameters on the order of 7 nm. Samples with low Pt content, particularly Pt4Au96, exhibited 

unprecedented electrocatalytic activity for the oxidation of formic acid. A high forward current 

density of 3.77 A mgPt−1 was observed for Pt4Au96, a value two orders of magnitude greater than 

http://www.nature.com/nmat/index.html
https://www.nature.com/nmat/
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those observed for core–shell structured Pt78Au22 and a commercial Pt nanocatalyst. Extensive 

structural characterization and theoretical density functional theory simulations of the 

best-performing catalysts revealed densely packed single-atom Pt surface sites surrounded by Au 

atoms, which suggests that their superior catalytic activity and selectivity could be attributed to the 

unique structural and alloy-bonding properties of these single-atomic-site catalysts. 

链接：https://www.nature.com/articles/s41563-018-0167-5 

 

3.标题：4π-periodic Andreev bound states in a Dirac semimetal 

作者：Chuan Li, Jorrit C. de Boer, Bob de Ronde, Shyama V. Ramankutty, Erik van Heumen, Yingkai 

Huang, Anne de Visser, Alexander A. Golubov, Mark S. Golden & Alexander Brinkman 

摘要：Although signatures of superconductivity in Dirac semimetals have been reported, for instance 

by applying pressure or using point contacts, our understanding of the topological aspects of Dirac 

semimetal superconductivity is still developing. Here, we utilize nanoscale phase-sensitive junction 

technology to induce superconductivity in the Dirac semimetal Bi1−xSbx. Our radiofrequency 

irradiation experiments then reveal a significant contribution of 4π-periodic Andreev bound states to 

the supercurrent in Nb–Bi0.97Sb0.03–Nb Josephson junctions. The conditions for a substantial 4π 

contribution to the supercurrent are favourable because of the Dirac cone’s very broad transmission 

resonances and a measurement frequency faster than the quasiparticle poisoning rate. In addition, we 

show that a magnetic field applied in the plane of the junction allows tuning of the Josephson 

junctions from 0 to π regimes. Our results open the technologically appealing avenue of employing 

the topological bulk properties of Dirac semimetals for topological superconductivity research and 

topological quantum computer development. 

链接：https://www.nature.com/articles/s41563-018-0158-6 

 

4.标题：A multicaloric cooling cycle that exploits thermal hysteresis 

作者：Tino Gottschall, Adrià Gràcia-Condal, Maximilian Fries, Andreas Taubel, Lukas Pfeuffer, Lluís 

Mañosa, Antoni Planes, Konstantin P. Skokov & Oliver Gutfleisch 

摘要：The giant magnetocaloric effect, in which large thermal changes are induced in a material on 

the application of a magnetic field, can be used for refrigeration applications, such as the cooling of 

systems from a small to a relatively large scale. However, commercial uptake is limited. We propose 

an approach to magnetic cooling that rejects the conventional idea that the hysteresis inherent in 

magnetostructural phase-change materials must be minimized to maximize the reversible 

magnetocaloric effect. Instead, we introduce a second stimulus, uniaxial stress, so that we can exploit 

the hysteresis. This allows us to lock-in the ferromagnetic phase as the magnetizing field is removed, 

which drastically removes the volume of the magnetic field source and so reduces the amount of 

expensive Nd–Fe–B permanent magnets needed for a magnetic refrigerator. In addition, the mass 

ratio between the magnetocaloric material and the permanent magnet can be increased, which allows 

scaling of the cooling power of a device simply by increasing the refrigerant body. The technical 

feasibility of this hysteresis-positive approach is demonstrated using Ni–Mn–In Heusler alloys. Our 

study could lead to an enhanced usage of the giant magnetocaloric effect in commercial applications.

链接：https://www.nature.com/articles/s41563-018-0166-6 

 

 

 

https://www.nature.com/articles/s41563-018-0167-5
https://www.nature.com/articles/s41563-018-0158-6
https://www.nature.com/articles/s41563-018-0166-6
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5. 标 题： Compositional and orientational control in metal halide perovskites of reduced 

dimensionality 

作者：Rafael Quintero-Bermudez, Aryeh Gold-Parker, Andrew H. Proppe, Rahim Munir, Zhenyu 

Yang, Shana O. Kelley, Aram Amassian, Michael F. Toney & Edward H. Sargent 

摘要：Reduced-dimensional metal halide perovskites (RDPs) have attracted significant attention in 

recent years due to their promising light harvesting and emissive properties. We sought to increase 

the systematic understanding of how RDPs are formed. Here we report that layered intermediate 

complexes formed with the solvent provide a scaffold that facilitates the nucleation and growth of 

RDPs during annealing, as observed via in situ X-ray scattering. Transient absorption spectroscopy of 

RDP single crystals and films enables the identification of the distribution of quantum well 

thicknesses. These insights allow us to develop a kinetic model of RDP formation that accounts for 

the experimentally observed size distribution of wells. RDPs exhibit a thickness distribution (with 

sizes that extend above n = 5) determined largely by the stoichiometric proportion between the 

intercalating cation and solvent complexes. The results indicate a means to control the distribution, 

composition and orientation of RDPs via the selection of the intercalating cation, the solvent and the 

deposition technique. 

链接：https://www.nature.com/articles/s41563-018-0154-x 

 

6.标题：Chemical nature of ferroelastic twin domains in CH3NH3PbI3 perovskite 

作者：Yongtao Liu, Liam Collins, Roger Proksch, Songkil Kim, Brianna R. Watson, Benjamin 

Doughty, Tessa R. Calhoun, Mahshid Ahmadi, Anton V. Ievlev, Stephen Jesse, Scott T. Retterer, Alex 

Belianinov, Kai Xiao, Jingsong Huang, Bobby G. Sumpter, Sergei V. Kalinin, Bin Hu & Olga S. 

Ovchinnikova 

摘要：The extraordinary optoelectronic performance of hybrid organic–inorganic perovskites has 

resulted in extensive efforts to unravel their properties. Recently, observations of ferroic twin 

domains in methylammonium lead triiodide drew significant attention as a possible explanation for 

the current–voltage hysteretic behaviour in these materials. However, the properties of the twin 

domains, their local chemistry and the chemical impact on optoelectronic performance remain 

unclear. Here, using multimodal chemical and functional imaging methods, we unveil the mechanical 

origin of the twin domain contrast observed with piezoresponse force microscopy in 

methylammonium lead triiodide. By combining experimental results with first principles simulations 

we reveal an inherent coupling between ferroelastic twin domains and chemical segregation. These 

results reveal an interplay of ferroic properties and chemical segregation on the optoelectronic 

performance of hybrid organic–inorganic perovskites, and offer an exploratory path to improving 

functional devices. 

链接：https://www.nature.com/articles/s41563-018-0152-z 

 

7.标题：Two-dimensional itinerant ferromagnetism in atomically thin Fe3GeTe2 

作者：Zaiyao Fei, Bevin Huang, Paul Malinowski, Wenbo Wang, Tiancheng Song, Joshua Sanchez, 

Wang Yao, Di Xiao, Xiaoyang Zhu, Andrew F. May, Weida Wu, David H. Cobden, Jiun-Haw Chu & 

Xiaodong Xu 

摘要：Discoveries of intrinsic two-dimensional (2D) ferromagnetism in van der Waals (vdW) crystals 

provide an interesting arena for studying fundamental 2D magnetism and devices that employ 

localized spins1,2,3,4. However, an exfoliable vdW material that exhibits intrinsic 2D itinerant 

https://www.nature.com/articles/s41563-018-0154-x
https://www.nature.com/articles/s41563-018-0152-z
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magnetism remains elusive. Here we demonstrate that Fe3GeTe2 (FGT), an exfoliable vdW magnet, 

exhibits robust 2D ferromagnetism with strong perpendicular anisotropy when thinned down to a 

monolayer. Layer-number-dependent studies reveal a crossover from 3D to 2D Ising ferromagnetism 

for thicknesses less than 4 nm (five layers), accompanied by a fast drop of the Curie temperature (TC) 

from 207 K to 130 K in the monolayer. For FGT flakes thicker than ~15 nm, a distinct magnetic 

behaviour emerges in an intermediate temperature range, which we show is due to the formation of 

labyrinthine domain patterns. Our work introduces an atomically thin ferromagnetic metal that could 

be useful for the study of controllable 2D itinerant ferromagnetism and for engineering spintronic 

vdW heterostructures5. 

链接：https://www.nature.com/articles/s41563-018-0149-7 

 

8.标题：A conductive topological insulator with large spin Hall effect for ultralow power spin–orbit 

torque switching 

作者：Nguyen Huynh Duy Khang, Yugo Ueda & Pham Nam Hai 

摘要：Spin–orbit torque switching using the spin Hall effect in heavy metals and topological 

insulators has a great potential for ultralow power magnetoresistive random-access memory. To be 

competitive with conventional spin-transfer torque switching, a pure spin current source with a large 

spin Hall angle (θSH > 1) and high electrical conductivity (σ > 105 Ω−1 m−1) is required. Here we 

demonstrate such a pure spin current source: conductive topological insulator BiSb thin films with σ 

≈ 2.5 × 105 Ω−1 m−1, θSH ≈ 52 and spin Hall conductivity σSH ≈ 1.3 × 107 ℏ2eΩ−1 m−1 at room 

temperature. We show that BiSb thin films can generate a very large spin–orbit field of 

2.3 kOe MA–1 cm2 and a critical switching current density as low as 1.5 MA cm–2 in 

Bi0.9Sb0.1/MnGa bilayers, which underlines the potential of BiSb for industrial applications. 

链接：https://www.nature.com/articles/s41563-018-0137-y 

 

9.标题：Simultaneous coherence enhancement of optical and microwave transitions in solid-state 

electronic spins 

作者：Antonio Ortu, Alexey Tiranov, Sacha Welinski, Florian Fröwis, Nicolas Gisin, Alban Ferrier, 

Philippe Goldner & Mikael Afzelius 

摘要：Solid-state electronic spins are extensively studied in quantum information science, as their 

large magnetic moments offer fast operations for computing1 and communication2,3,4, and high 

sensitivity for sensing5. However, electronic spins are more sensitive to magnetic noise, but 

engineering of their spectroscopic properties, for example, using clock transitions and isotopic 

engineering, can yield remarkable spin coherence times, as for electronic spins in GaAs6, donors in 

silicon7,8,9,10,11 and vacancy centres in diamond12,13. Here we demonstrate simultaneously 

induced clock transitions for both microwave and optical domains in an isotopically purified 

171Yb3+:Y2SiO5 crystal, reaching coherence times of greater than 100 μs and 1 ms in the optical 

and microwave domains, respectively. This effect is due to the highly anisotropic hyperfine 

interaction, which makes each electronic–nuclear state an entangled Bell state. Our results underline 

the potential of 171Yb3+:Y2SiO5 for quantum processing applications relying on both optical and 

spin manipulation, such as optical quantum memories4,14, microwave-to-optical quantum 

transducers15,16, and single-spin detection17, while they should also be observable in a range of 

different materials with anisotropic hyperfine interactions. 

链接：https://www.nature.com/articles/s41563-018-0138-x 

https://www.nature.com/articles/s41563-018-0149-7
https://www.nature.com/articles/s41563-018-0137-y
https://www.nature.com/articles/s41563-018-0138-x
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10.标题：Design rules for minimizing voltage losses in high-efficiency organic solar cells 

作者：Deping Qian, Zilong Zheng, Huifeng Yao, Wolfgang Tress, Thomas R. Hopper, Shula Chen, 

Sunsun Li, Jing Liu, Shangshang Chen, Jiangbin Zhang, Xiao-Ke Liu, Bowei Gao, Liangqi Ouyang, 

Yingzhi Jin, Galia Pozina, Irina A. Buyanova, Weimin M. Chen, Olle Inganäs, Veaceslav Coropceanu, 

Jean-Luc Bredas, He Yan, Jianhui Hou, Fengling Zhang, Artem A. Bakulin & Feng Gao 

摘要：The open-circuit voltage of organic solar cells is usually lower than the values achieved in 

inorganic or perovskite photovoltaic devices with comparable bandgaps. Energy losses during charge 

separation at the donor–acceptor interface and non-radiative recombination are among the main 

causes of such voltage losses. Here we combine spectroscopic and quantum-chemistry approaches to 

identify key rules for minimizing voltage losses: (1) a low energy offset between donor and acceptor 

molecular states and (2) high photoluminescence yield of the low-gap material in the blend. 

Following these rules, we present a range of existing and new donor–acceptor systems that combine 

efficient photocurrent generation with electroluminescence yield up to 0.03%, leading to 

non-radiative voltage losses as small as 0.21 V. This study provides a rationale to explain and further 

improve the performance of recently demonstrated high-open-circuit-voltage organic solar cells. 

链接：https://www.nature.com/articles/s41563-018-0128-z 

 

11.标题：Publisher Correction: Carbon nanotubes as emerging quantum-light sources 

作者：X. He, H. Htoon, S. K. Doorn, W. H. P. Pernice, F. Pyatkov, R. Krupke, A. Jeantet, Y. 

Chassagneux & C. Voisin 

摘要：In the version of this Perspective originally published, the x-axis label of Fig. 1d was missing; 

it should have read ‘Wavelength (nm)’. The citations to Fig. 1g and Fig. 1h in the main text were 

incorrect; they should have been to Fig. 1f and Fig. 1g, respectively. The units of the y axis of Fig. 2c 

were missing; they should have read nm. The values under the x-axis tick marks for Fig. 2e were 

missing, they should have read 1,355, 1,370 and 1,385. The units of the y axis of Fig. 3b were 

incorrect; they should have been meV. The first citation to Fig. 3b in the main text was incorrect; it 

should have been to Fig. 3a. The citation of Fig. 3c in the main text was incorrect; it should have 

been to Fig. 3b. And the two instances in the 'Outlook' section of the units eV were incorrect; they 

should have been µeV. These issues have now been corrected. 

链接：https://www.nature.com/articles/s41563-018-0141-2 

 

12.标题：Coupling two order parameters in a quantum gas 

作者：Andrea Morales, Philip Zupancic, Julian Léonard, Tilman Esslinger & Tobias Donner 

摘要：Controlling matter to simultaneously support coupled properties is of fundamental and 

technological importance1 (for example, in multiferroics2,3,4,5 or high-temperature 

superconductors6,7,8,9). However, determining the microscopic mechanisms responsible for the 

simultaneous presence of different orders is difficult, making it hard to predict material 

phenomenology10,11 or modify properties12,13,14,15,16. Here, using a quantum gas to engineer an 

adjustable interaction at the microscopic level, we demonstrate scenarios of competition, coexistence 

and mutual enhancement of two orders. For the enhancement scenario, the presence of one order 

lowers the critical point of the other. Our system is realized by a Bose–Einstein condensate that can 

undergo self-organization phase transitions in two optical resonators17, resulting in two distinct 

crystalline density orders. We characterize the coupling between these orders by measuring the 

composite order parameter and the elementary excitations and explain our results with a mean-field 

https://www.nature.com/articles/s41563-018-0128-z
https://www.nature.com/articles/s41563-018-0141-2
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free-energy model derived from a microscopic Hamiltonian. Our system is ideally suited to explore 

quantum tricritical points18 and can be extended to study the interplay of spin and density orders19 

as a function of temperature20. 

链接：https://www.nature.com/articles/s41563-018-0118-1 

 

13.标题：Long-range symmetry breaking in embedded ferroelectrics 

作者：Hugh Simons, Astri Bjørnetun Haugen, Anders Clemen Jakobsen, Søren Schmidt, Frederik 

Stöhr, Marta Majkut, Carsten Detlefs, John E. Daniels, Dragan Damjanovic & Henning Friis Poulsen

摘要：The characteristic functionality of ferroelectric materials is due to the symmetry of their 

crystalline structure. As such, ferroelectrics lend themselves to design approaches that manipulate 

this structural symmetry by introducing extrinsic strain. Using in situ dark-field X-ray microscopy to 

map lattice distortions around deeply embedded domain walls and grain boundaries in BaTiO3, we 

reveal that symmetry-breaking strain fields extend up to several micrometres from domain walls. As 

this exceeds the average domain width, no part of the material is elastically relaxed, and symmetry is 

universally broken. Such extrinsic strains are pivotal in defining the local properties and 

self-organization of embedded domain walls, and must be accounted for by emerging computational 

approaches to material design. 

链接：https://www.nature.com/articles/s41563-018-0116-3 

 

14.标题: Carbon nanotubes as emerging quantum-light sources 

作者：X. He, H. Htoon, S. K. Doorn, W. H. P. Pernice, F. Pyatkov, R. Krupke, A. Jeantet, Y. 

Chassagneux & C. Voisin 

摘要：Progress in quantum computing and quantum cryptography requires efficient, electrically 

triggered, single-photon sources at room temperature in the telecom wavelengths. It has been long 

known that semiconducting single-wall carbon nanotubes (SWCNTs) display strong excitonic 

binding and emit light over a broad range of wavelengths, but their use has been hampered by a low 

quantum yield and a high sensitivity to spectral diffusion and blinking. In this Perspective, we 

discuss recent advances in the mastering of SWCNT optical properties by chemistry, electrical 

contacting and resonator coupling towards advancing their use as quantum light sources. We describe 

the latest results in terms of single-photon purity, generation efficiency and indistinguishability. 

Finally, we consider the main fundamental challenges stemming from the unique properties of 

SWCNTs and the most promising roads for SWCNT-based chip integrated quantum photonic 

sources. 

链接：https://www.nature.com/articles/s41563-018-0109-2 

 

15.标题：Reversible adsorption of nitrogen dioxide within a robust porous metal–organic framework 

作者：Xue Han, Harry G. W. Godfrey, Lydia Briggs, Andrew J. Davies, Yongqiang Cheng, Luke L. 

Daemen, Alena M. Sheveleva, Floriana Tuna, Eric J. L. McInnes, Junliang Sun, Christina Drathen, 

Michael W. George, Anibal J. Ramirez-Cuesta, K. Mark Thomas, Sihai Yang & Martin Schröder 

摘要：Nitrogen dioxide (NO2) is a major air pollutant causing significant environmental1,2 and 

health problems3,4. We report reversible adsorption of NO2 in a robust metal–organic framework. 

Under ambient conditions, MFM-300(Al) exhibits a reversible NO2 isotherm uptake of 

14.1 mmol g−1, and, more importantly, exceptional selective removal of low-concentration NO2 

(5,000 to <1 ppm) from gas mixtures. Complementary experiments reveal five types of 

https://www.nature.com/articles/s41563-018-0118-1
https://www.nature.com/articles/s41563-018-0116-3
https://www.nature.com/articles/s41563-018-0109-2
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supramolecular interaction that cooperatively bind both NO2 and N2O4 molecules within 

MFM-300(Al). We find that the in situ equilibrium 2NO2 ↔ N2O4 within the pores is 

pressure-independent, whereas ex situ this equilibrium is an exemplary pressure-dependent 

first-order process. The coexistence of helical monomer–dimer chains of NO2 in MFM-300(Al) 

could provide a foundation for the fundamental understanding of the chemical properties of guest 

molecules within porous hosts. This work may pave the way for the development of future capture 

and conversion technologies. 

链接：https://www.nature.com/articles/s41563-018-0104-7 

 

16.标题：Re-entrant charge order in overdoped (Bi,Pb)2.12Sr1.88CuO6+δ outside the pseudogap 

regime 

作者：Y. Y. Peng, R. Fumagalli, Y. Ding, M. Minola, S. Caprara, D. Betto, M. Bluschke, G. M. De 

Luca, K. Kummer, E. Lefrançois, M. Salluzzo, H. Suzuki, M. Le Tacon, X. J. Zhou, N. B. Brookes, B. 

Keimer, L. Braicovich, M. Grilli & G. Ghiringhelli 

摘要：In the underdoped regime, the cuprate high-temperature superconductors exhibit a host of 

unusual collective phenomena, including unconventional spin and charge density modulations, Fermi 

surface reconstructions, and a pseudogap in various physical observables. Conversely, overdoped 

cuprates are generally regarded as conventional Fermi liquids possessing no collective electronic 

order. In partial contradiction to this widely held picture, we report resonant X-ray scattering 

measurements revealing incommensurate charge order reflections for overdoped 

(Bi,Pb)2.12Sr1.88CuO6+δ (Bi2201), with correlation lengths of 40–60 lattice units, that persist up to 

temperatures of at least 250 K. The value of the charge order wavevector decreases with doping, in 

line with the extrapolation of the trend previously observed in underdoped Bi2201. In overdoped 

materials, however, charge order coexists with a single, unreconstructed Fermi surface without 

nesting or pseudogap features. The discovery of re-entrant charge order in Bi2201 thus calls for 

investigations in other cuprate families and for a reconsideration of theories that posit an essential 

relationship between these phenomena. 

链接：https://www.nature.com/articles/s41563-018-0108-3 

 

17.标题：Terahertz-light quantum tuning of a metastable emergent phase hidden by superconductivity 

作者：X. Yang, C. Vaswani, C. Sundahl, M. Mootz, P. Gagel, L. Luo, J. H. Kang, P. P. Orth, I. E. 

Perakis, C. B. Eom & J. Wang 

摘要：‘Sudden’ quantum quench and prethermalization have become a cross-cutting theme for 

discovering emergent states of matter1,2,3,4. Yet this remains challenging in electron matter5,6,7,8,9, 

especially superconductors10,11,12,13,14. The grand question of what is hidden underneath 

superconductivity (SC)15 appears universal, but poorly understood. Here we reveal a long-lived 

gapless quantum phase of prethermalized quasiparticles (QPs) after a single-cycle terahertz (THz) 

quench of a Nb3Sn SC gap. Its conductivity spectra is characterized by a sharp coherent peak and a 

vanishing scattering rate that decreases almost linearly towards zero frequency, which is most 

pronounced around the full depletion of the condensate and absent for a high-frequency pump. Above 

a critical pump threshold, such a QP phase with coherent transport and memory persists as an unusual 

prethermalization plateau, without relaxation to normal and SC thermal states for an order of 

magnitude longer than the QP recombination and thermalization times. Switching to this metastable 

‘quantum QP fluid’ signals non-thermal quench of coupled SC and charge-density-wave (CDW)-like 

https://www.nature.com/articles/s41563-018-0104-7
https://www.nature.com/articles/s41563-018-0108-3
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orders and hints quantum control beneath the SC. 

链接：https://www.nature.com/articles/s41563-018-0096-3 

 

18.标题：Ultrafast water harvesting and transport in hierarchical microchannels 

作者：Huawei Chen, Tong Ran, Yang Gan, Jiajia Zhou, Yi Zhang, Liwen Zhang, Deyuan Zhang & 

Lei Jiang 

摘要：Various natural materials have hierarchical microscale and nanoscale structures that allow for 

directional water transport. Here we report an ultrafast water transport process in the surface of a 

Sarracenia trichome, whose transport velocity is about three orders of magnitude faster than those 

measured in cactus spine and spider silk. The high velocity of water transport is attributed to the 

unique hierarchical microchannel organization of the trichome. Two types of ribs with different 

height regularly distribute around the trichome cone, where two neighbouring high ribs form a large 

channel that contains 1–5 low ribs that define smaller base channels. This results in two successive 

but distinct modes of water transport. Initially, a rapid thin film of water is formed inside the base 

channels (Mode I), which is followed by ultrafast water sliding on top of that thin film (Mode II). 

This two-step ultrafast water transport mechanism is modelled and experimentally tested in 

bio-inspired microchannels, which demonstrates the potential of this hierarchal design for 

microfluidic applications. 

链接：https://www.nature.com/articles/s41563-018-0171-9 

 

19.标题：Fluid-enhanced surface diffusion controls intraparticle phase transformations 

作者：Yiyang Li, Hungru Chen, Kipil Lim, Haitao D. Deng, Jongwoo Lim, Dimitrios Fraggedakis, 

Peter M. Attia, Sang Chul Lee, Norman Jin, Jože Moškon, Zixuan Guan, William E. Gent, Jihyun 

Hong, Young-Sang Yu, Miran Gaberšček, M. Saiful Islam, Martin Z. Bazant & William C. Chueh 

摘要：Phase transformations driven by compositional change require mass flux across a phase 

boundary. In some anisotropic solids, however, the phase boundary moves along a non-conductive 

crystallographic direction. One such material is LiXFePO4, an electrode for lithium-ion batteries. 

With poor bulk ionic transport along the direction of phase separation, it is unclear how lithium 

migrates during phase transformations. Here, we show that lithium migrates along the solid/liquid 

interface without leaving the particle, whereby charge carriers do not cross the double layer. X-ray 

diffraction and microscopy experiments as well as ab initio molecular dynamics simulations show 

that organic solvent and water molecules promote this surface ion diffusion, effectively rendering 

LiXFePO4 a three-dimensional lithium-ion conductor. Phase-field simulations capture the effects of 

surface diffusion on phase transformation. Lowering surface diffusivity is crucial towards supressing 

phase separation. This work establishes fluid-enhanced surface diffusion as a key dial for tuning 

phase transformation in anisotropic solids. 

链接：https://www.nature.com/articles/s41563-018-0168-4 

 

20.标题：Molecularly thin two-dimensional hybrid perovskites with tunable optoelectronic properties 

due to reversible surface relaxation 

作者：Kai Leng, Ibrahim Abdelwahab, Ivan Verzhbitskiy, Mykola Telychko, Leiqiang Chu, Wei Fu, 

Xiao Chi, Na Guo, Zhihui Chen, Zhongxin Chen, Chun Zhang, Qing-Hua Xu, Jiong Lu, Manish 

Chhowalla, Goki Eda & Kian Ping Loh 

摘要：Due to their layered structure, two-dimensional Ruddlesden–Popper perovskites (RPPs), 

https://www.nature.com/articles/s41563-018-0096-3
https://www.nature.com/articles/s41563-018-0171-9
https://www.nature.com/articles/s41563-018-0168-4
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composed of multiple organic/inorganic quantum wells, can in principle be exfoliated down to few 

and single layers. These molecularly thin layers are expected to present unique properties with 

respect to the bulk counterpart, due to increased lattice deformations caused by interface strain. Here, 

we have synthesized centimetre-sized, pure-phase single-crystal RPP perovskites 

(CH3(CH2)3NH3)2(CH3NH3)n−1PbnI3n+1 (n = 1–4) from which single quantum well layers have 

been exfoliated. We observed a reversible shift in excitonic energies induced by laser annealing on 

exfoliated layers encapsulated by hexagonal boron nitride. Moreover, a highly efficient photodetector 

was fabricated using a molecularly thin n = 4 RPP crystal, showing a photogain of 105 and an 

internal quantum efficiency of ~34%. Our results suggest that, thanks to their dynamic structure, 

atomically thin perovskites enable an additional degree of control for the bandgap engineering of 

these materials 

链接：https://www.nature.com/articles/s41563-018-0164-8 

 

21. Imaging orbital-selective quasiparticles in the Hund’s metal state of FeSe 

作者：A. Kostin, P. O. Sprau, A. Kreisel, Yi Xue Chong, A. E. Böhmer, P. C. Canfield, P. J. 

Hirschfeld, B. M. Andersen & J. C. Séamus Davis 

摘要：Strong electronic correlations, emerging from the parent Mott insulator phase, are key to 

copper-based high-temperature superconductivity. By contrast, the parent phase of an iron-based 

high-temperature superconductor is never a correlated insulator. However, this distinction may be 

deceptive because Fe has five actived d orbitals while Cu has only one. In theory, such orbital 

multiplicity can generate a Hund’s metal state, in which alignment of the Fe spins suppresses 

inter-orbital fluctuations, producing orbitally selective strong correlations. The spectral weights Zm 

of quasiparticles associated with different Fe orbitals m should then be radically different. Here we 

use quasiparticle scattering interference resolved by orbital content to explore these predictions in 

FeSe. Signatures of strong, orbitally selective differences of quasiparticle Zm appear on all detectable 

bands over a wide energy range. Further, the quasiparticle interference amplitudes reveal that 

\(Z_{xy} < Z_{xz} \ll Z_{yz}\), consistent with earlier orbital-selective Cooper pairing studies. Thus, 

orbital-selective strong correlations dominate the parent state of iron-based high-temperature 

superconductivity in FeSe. 

链接：https://www.nature.com/articles/s41563-018-0151-0 

 

22. Robust microscale superlubricity in graphite/hexagonal boron nitride layered heterojunctions 

作者：Yiming Song, Davide Mandelli, Oded Hod, Michael Urbakh, Ming Ma & Quanshui Zheng 

摘要：Structural superlubricity is a fascinating tribological phenomenon, in which the lateral 

interactions between two incommensurate contacting surfaces are effectively cancelled resulting in 

ultralow sliding friction. Here we report the experimental realization of robust superlubricity in 

microscale monocrystalline heterojunctions, which constitutes an important step towards the 

macroscopic scale-up of superlubricity. The results for interfaces between graphite and hexagonal 

boron nitride clearly demonstrate that structural superlubricity persists even when the aligned contact 

sustains external loads under ambient conditions. The observed frictional anisotropy in the 

heterojunctions is found to be orders of magnitude smaller than that measured for their homogeneous 

counterparts. Atomistic simulations reveal that the underlying frictional mechanisms in the two cases 

originate from completely different dynamical regimes. Our results are expected to be of a general 

nature and should be applicable to other van der Waals heterostructures. 

https://www.nature.com/articles/s41563-018-0164-8
https://www.nature.com/articles/s41563-018-0151-0
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链接：https://www.nature.com/articles/s41563-018-0144-z 

 

23. Large anomalous Hall current induced by topological nodal lines in a ferromagnetic van der 

Waals semimetal 

作者：Kyoo Kim, Junho Seo, Eunwoo Lee, K.-T. Ko, B. S. Kim, Bo Gyu Jang, Jong Mok Ok, Jinwon 

Lee, Youn Jung Jo, Woun Kang, Ji Hoon Shim, C. Kim, Han Woong Yeom, Byung Il Min, 

Bohm-Jung Yang & Jun Sung Kim 

摘要：Topological semimetals host electronic structures with several band-contact points or lines and 

are generally expected to exhibit strong topological responses. Up to now, most work has been 

limited to non-magnetic materials and the interplay between topology and magnetism in this class of 

quantum materials has been largely unexplored. Here we utilize theoretical calculations, 

magnetotransport and angle-resolved photoemission spectroscopy to propose Fe3GeTe2, a van der 

Waals material, as a candidate ferromagnetic (FM) nodal line semimetal. We find that the spin degree 

of freedom is fully quenched by the large FM polarization, but the line degeneracy is protected by 

crystalline symmetries that connect two orbitals in adjacent layers. This orbital-driven nodal line is 

tunable by spin orientation due to spin–orbit coupling and produces a large Berry curvature, which 

leads to a large anomalous Hall current, angle and factor. These results demonstrate that FM 

topological semimetals hold significant potential for spin- and orbital-dependent electronic 

functionalities. 

链接：https://www.nature.com/articles/s41563-018-0132-3 

 

24. Surface distortion as a unifying concept and descriptor in oxygen reduction reaction 

electrocatalysis 

作者：Raphaël Chattot, Olivier Le Bacq, Vera Beermann, Stefanie Kühl, Juan Herranz, Sebastian 

Henning, Laura Kühn, Tristan Asset, Laure Guétaz, Gilles Renou, Jakub Drnec, Pierre Bordet, Alain 

Pasturel, Alexander Eychmüller, Thomas J. Schmidt, Peter Strasser, Laetitia Dubau & Frédéric 

Maillard 

摘要：Tuning the surface structure at the atomic level is of primary importance to simultaneously 

meet the electrocatalytic performance and stability criteria required for the development of 

low-temperature proton-exchange membrane fuel cells (PEMFCs). However, transposing the 

knowledge acquired on extended, model surfaces to practical nanomaterials remains highly 

challenging. Here, we propose ‘surface distortion’ as a novel structural descriptor, which is able to 

reconciliate and unify seemingly opposing notions and contradictory experimental observations in 

regards to the electrocatalytic oxygen reduction reaction (ORR) reactivity. Beyond its unifying 

character, we show that surface distortion is pivotal to rationalize the electrocatalytic properties of 

state-of-the-art of PtNi/C nanocatalysts with distinct atomic composition, size, shape and degree of 

surface defectiveness under a simulated PEMFC cathode environment. Our study brings fundamental 

and practical insights into the role of surface defects in electrocatalysis and highlights strategies to 

design more durable ORR nanocatalysts. 

链接：https://www.nature.com/articles/s41563-018-0133-2 

 

25. Impacts of surface depletion on the plasmonic properties of doped semiconductor nanocrystals 

作者：Omid Zandi, Ankit Agrawal, Alex B. Shearer, Lauren C. Reimnitz, Clayton J. Dahlman, Corey 

M. Staller & Delia J. Milliron 

https://www.nature.com/articles/s41563-018-0144-z
https://www.nature.com/articles/s41563-018-0132-3
https://www.nature.com/articles/s41563-018-0133-2
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摘要：Degenerately doped semiconductor nanocrystals (NCs) exhibit a localized surface plasmon 

resonance (LSPR) in the infrared range of the electromagnetic spectrum. Unlike metals, 

semiconductor NCs offer tunable LSPR characteristics enabled by doping, or via electrochemical or 

photochemical charging. Tuning plasmonic properties through carrier density modulation suggests 

potential applications in smart optoelectronics, catalysis and sensing. Here, we elucidate fundamental 

aspects of LSPR modulation through dynamic carrier density tuning in Sn-doped In2O3 (Sn:In2O3) 

NCs. Monodisperse Sn:In2O3 NCs with various doping levels and sizes were synthesized and 

assembled in uniform films. NC films were then charged in an in situ electrochemical cell and the 

LSPR modulation spectra were monitored. Based on spectral shifts and intensity modulation of the 

LSPR, combined with optical modelling, it was found that often-neglected semiconductor properties, 

specifically band structure modification due to doping and surface states, strongly affect LSPR 

modulation. Fermi level pinning by surface defect states creates a surface depletion layer that alters 

the LSPR properties; it determines the extent of LSPR frequency modulation, diminishes the 

expected near-field enhancement, and strongly reduces sensitivity of the LSPR to the surroundings. 

链接：https://www.nature.com/articles/s41563-018-0130-5 

 

 

 

IEL Top25 

（来源：http://ieeexplore.ieee.org/） 

 

1.标题：Step-Up DC–DC Converters: A Comprehensive Review of Voltage-Boosting Techniques, 

Topologies, and Applications 

作者：Mojtaba Forouzesh ; Yam P. Siwakoti ; Saman A. Gorji ; Frede Blaabjerg ; Brad Lehman  

出处：IEEE Transactions on Power Electronics  

Volume: 32 Issue: 12 Date : Dec. 2017  

Page(s):  9143 - 9178  

摘要：DC-DC converters with voltage boost capability are widely used in a large number of power 

conversion applications, from fraction-of-volt to tens of thousands of volts at power levels from 

milliwatts to megawatts. The literature has reported on various voltage-boosting techniques, in which 

fundamental energy storing elements (inductors and capacitors) and/or transformers in conjunction 

with switch(es) and diode(s) are utilized in the circuit. These techniques include switched capacitor 

(charge pump), voltage multiplier, switched inductor/voltage lift, magnetic coupling, and 

multistage/-level, and each has its own merits and demerits depending on application, in terms of cost, 

complexity, power density, reliability, and efficiency. To meet the growing demand for such 

applications, new power converter topologies that use the above voltage-boosting techniques, as well 

as some active and passive components, are continuously being proposed. The permutations and 

combinations of the various voltage-boosting techniques with additional components in a circuit 

https://www.nature.com/articles/s41563-018-0130-5
http://ieeexplore.ieee.org/
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allow for numerous new topologies and configurations, which are often confusing and difficult to 

follow. Therefore, to present a clear picture on the general law and framework of the development of 

next-generation step-up dc-dc converters, this paper aims to comprehensively review and classify 

various step-up dc-dc converters based on their characteristics and voltage-boosting techniques. In 

addition, the advantages and disadvantages of these voltage-boosting techniques and associated 

converters are discussed in detail. Finally, broad applications of dc-dc converters are presented and 

summarized with comparative study of different voltage-boosting techniques. 

链接：https://ieeexplore.ieee.org/document/7872494 

 

2.标题：Machine Learning and Deep Learning Methods for Cybersecurity 

作者：Yang Xin ; Lingshuang Kong ; Zhi Liu ; Yuling Chen ; Yanmiao Li ; Hongliang Zhu ; 

Mingcheng Gao ; Haixia Hou ; Chunhua Wang  

出处：IEEE Access  

Volume: 6 Date : 2018  

Page(s):  35365 - 35381  

摘要：With the development of the Internet, cyber-attacks are changing rapidly and the cyber security 

situation is not optimistic. This survey report describes key literature surveys on machine learning 

(ML) and deep learning (DL) methods for network analysis of intrusion detection and provides a 

brief tutorial description of each ML/DL method. Papers representing each method were indexed, 

read, and summarized based on their temporal or thermal correlations. Because data are so important 

in ML/DL methods, we describe some of the commonly used network datasets used in ML/DL, 

discuss the challenges of using ML/DL for cybersecurity and provide suggestions for research 

directions. 

链接：https://ieeexplore.ieee.org/document/8359287 

 

3.标题：A Survey on Transfer Learning 

作者：Sinno Jialin Pan ; Qiang Yang  

出处：IEEE Transactions on Knowledge and Data Engineering  

Volume: 22 Issue: 10 Date : Oct. 2010  

Page(s):  1345 - 1359  

摘要：A major assumption in many machine learning and data mining algorithms is that the training 

and future data must be in the same feature space and have the same distribution. However, in many 

real-world applications, this assumption may not hold. For example, we sometimes have a 

classification task in one domain of interest, but we only have sufficient training data in another 

domain of interest, where the latter data may be in a different feature space or follow a different data 

distribution. In such cases, knowledge transfer, if done successfully, would greatly improve the 

performance of learning by avoiding much expensive data-labeling efforts. In recent years, transfer 

learning has emerged as a new learning framework to address this problem. This survey focuses on 

categorizing and reviewing the current progress on transfer learning for classification, regression, and 

clustering problems. In this survey, we discuss the relationship between transfer learning and other 

related machine learning techniques such as domain adaptation, multitask learning and sample 

selection bias, as well as covariate shift. We also explore some potential future issues in transfer 

learning research. 

链接：https://ieeexplore.ieee.org/document/5288526/ 

https://ieeexplore.ieee.org/document/7872494
https://ieeexplore.ieee.org/document/8359287
https://ieeexplore.ieee.org/document/5288526/


              图书情报专题研究 

 13 

 

4.标题：Robotic Herding of a Flock of Birds Using an Unmanned Aerial Vehicle 

作者：Aditya A. Paranjape ; Soon-Jo Chung ; Kyunam Kim ; David Hyunchul Shim  

出处：IEEE Transactions on Robotics  

Volume: 34 Issue: 4 Date : Aug. 2018  

Page(s):  901 - 915  

摘要：In this paper, we derive an algorithm for enabling a single robotic unmanned aerial vehicle to 

herd a flock of birds away from a designated volume of space, such as the air space around an airport. 

The herding algorithm, referred to as the m-waypoint algorithm, is designed using a dynamic model 

of bird flocking based on Reynolds' rules. We derive bounds on its performance using a combination 

of reduced-order modeling of the flock's motion, heuristics, and rigorous analysis. A unique 

contribution of the paper is the experimental demonstration of several facets of the herding algorithm 

on flocks of live birds reacting to a robotic pursuer. The experiments allow us to estimate several 

parameters of the flocking model, and especially the interaction between the pursuer and the flock. 

The herding algorithm is also demonstrated using numerical simulations. 

链接：https://ieeexplore.ieee.org/document/8424544 

 

5.标题：The Multimodal Brain Tumor Image Segmentation Benchmark (BRATS) 

作者：Bjoern H. Menze ; Andras Jakab ; Stefan Bauer ; Jayashree Kalpathy-Cramer .etc 

出处：IEEE Transactions on Medical Imaging  

Volume: 34 Issue: 10 Date : Oct. 2015  

Page(s):  1993 - 2024  

摘要：In this paper we report the set-up and results of the Multimodal Brain Tumor Image 

Segmentation Benchmark (BRATS) organized in conjunction with the MICCAI 2012 and 2013 

conferences. Twenty state-of-the-art tumor segmentation algorithms were applied to a set of 65 

multi-contrast MR scans of low- and high-grade glioma patients - manually annotated by up to four 

raters - and to 65 comparable scans generated using tumor image simulation software. Quantitative 

evaluations revealed considerable disagreement between the human raters in segmenting various 

tumor sub-regions (Dice scores in the range 74%-85%), illustrating the difficulty of this task. We 

found that different algorithms worked best for different sub-regions (reaching performance 

comparable to human inter-rater variability), but that no single algorithm ranked in the top for all 

sub-regions simultaneously. Fusing several good algorithms using a hierarchical majority vote 

yielded segmentations that consistently ranked above all individual algorithms, indicating remaining 

opportunities for further methodological improvements. The BRATS image data and manual 

annotations continue to be publicly available through an online evaluation system as an ongoing 

benchmarking resource. 

链接：https://ieeexplore.ieee.org/document/6975210 

 

6.标题：A Survey on 5G Networks for the Internet of Things: Communication Technologies and 

Challenges 

作者：Godfrey Anuga Akpakwu ; Bruno J. Silva ; Gerhard P. Hancke ; Adnan M. Abu-Mahfouz  

出处：IEEE Access  

Volume: 6 Date : 2018  

Page(s):  3619 - 3647  

摘要：The Internet of Things (IoT) is a promising technology which tends to revolutionize and 

https://ieeexplore.ieee.org/document/8424544
https://ieeexplore.ieee.org/document/6975210
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connect the global world via heterogeneous smart devices through seamless connectivity. The current 

demand for machine-type communications (MTC) has resulted in a variety of communication 

technologies with diverse service requirements to achieve the modern IoT vision. More recent 

cellular standards like long-term evolution (LTE) have been introduced for mobile devices but are not 

well suited for low-power and low data rate devices such as the IoT devices. To address this, there is 

a number of emerging IoT standards. Fifth generation (5G) mobile network, in particular, aims to 

address the limitations of previous cellular standards and be a potential key enabler for future IoT. In 

this paper, the state-of-the-art of the IoT application requirements along with their associated 

communication technologies are surveyed. In addition, the third generation partnership project 

cellular-based low-power wide area solutions to support and enable the new service requirements for 

Massive to Critical IoT use cases are discussed in detail, including extended coverage global system 

for mobile communications for the Internet of Things, enhanced machine-type communications, and 

narrowband-Internet of Things. Furthermore, 5G new radio enhancements for new service 

requirements and enabling technologies for the IoT are introduced. This paper presents a 

comprehensive review related to emerging and enabling technologies with main focus on 5G mobile 

networks that is envisaged to support the exponential traffic growth for enabling the IoT. The 

challenges and open research directions pertinent to the deployment of massive to critical IoT 

applications are also presented in coming up with an efficient context-aware congestion control 

mechanism. 

链接：https://ieeexplore.ieee.org/document/8141874 

 

7.标题：Underwater Optical Wireless Communication 

作者：Hemani Kaushal ; Georges Kaddoum  

出处：IEEE Access  

Volume: 4 Date : 2016  

Page(s):  1518 - 1547  

摘要：Underwater wireless information transfer is of great interest to the military, industry, and the 

scientific community, as it plays an important role in tactical surveillance, pollution monitoring, oil 

control and maintenance, offshore explorations, climate change monitoring, and oceanography 

research. In order to facilitate all these activities, there is an increase in the number of unmanned 

vehicles or devices deployed underwater, which require high bandwidth and high capacity for 

information transfer underwater. Although tremendous progress has been made in the field of 

acoustic communication underwater, however, it is limited by bandwidth. All this has led to the 

proliferation of underwater optical wireless communication (UOWC), as it provides higher data rates 

than the traditional acoustic communication systems with significantly lower power consumption and 

simpler computational complexities for short-range wireless links. UOWC has many potential 

applications ranging from deep oceans to coastal waters. However, the biggest challenge for 

underwater wireless communication originates from the fundamental characteristics of ocean or sea 

water; addressing these challenges requires a thorough understanding of complex physio-chemical 

biological systems. In this paper, the main focus is to understand the feasibility and the reliability of 

high data rate underwater optical links due to various propagation phenomena that impact the 

performance of the system. This paper provides an exhaustive overview of recent advances in 

UOWC. Channel characterization, modulation schemes, coding techniques, and various sources of 

noise which are specific to UOWC are discussed. This paper not only provides exhaustive research in 

https://ieeexplore.ieee.org/document/8141874
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underwater optical communication but also aims to provide the development of new ideas that would 

help in the growth of future underwater communication. A hybrid approach to an acousto-optic 

communication system is presented that complements the existing acoustic system, resulting in high 

data rates, low latency, and an energy-efficient system. 

链接：https://ieeexplore.ieee.org/document/7450595 

 

8.标题：A fast and elitist multiobjective genetic algorithm: NSGA-II 

作者：K. Deb ; A. Pratap ; S. Agarwal ; T. Meyarivan  

出处：IEEE Transactions on Evolutionary Computation  

Volume: 6 Issue: 2 Date : April 2002  

Page(s):  182 - 197  

摘要：Multi-objective evolutionary algorithms (MOEAs) that use non-dominated sorting and sharing 

have been criticized mainly for: (1) their O(MN/sup 3/) computational complexity (where M is the 

number of objectives and N is the population size); (2) their non-elitism approach; and (3) the need to 

specify a sharing parameter. In this paper, we suggest a non-dominated sorting-based MOEA, called 

NSGA-II (Non-dominated Sorting Genetic Algorithm II), which alleviates all of the above three 

difficulties. Specifically, a fast non-dominated sorting approach with O(MN/sup 2/) computational 

complexity is presented. Also, a selection operator is presented that creates a mating pool by 

combining the parent and offspring populations and selecting the best N solutions (with respect to 

fitness and spread). Simulation results on difficult test problems show that NSGA-II is able, for most 

problems, to find a much better spread of solutions and better convergence near the true 

Pareto-optimal front compared to the Pareto-archived evolution strategy and the strength-Pareto 

evolutionary algorithm - two other elitist MOEAs that pay special attention to creating a diverse 

Pareto-optimal front. Moreover, we modify the definition of dominance in order to solve constrained 

multi-objective problems efficiently. Simulation results of the constrained NSGA-II on a number of 

test problems, including a five-objective, seven-constraint nonlinear problem, are compared with 

another constrained multi-objective optimizer, and the much better performance of NSGA-II is 

observed. 

链接：https://ieeexplore.ieee.org/document/996017 

 

9.标题：Smart Factory of Industry 4.0: Key Technologies, Application Case, and Challenges 

作者：Baotong Chen ; Jiafu Wan ; Lei Shu ; Peng Li ; Mithun Mukherjee ; Boxing Yin  

出处：IEEE Access  

Volume: 6 Date : 2018  

Page(s):  6505 - 6519  

摘要：Due to the current structure of digital factory, it is necessary to build the smart factory to 

upgrade the manufacturing industry. Smart factory adopts the combination of physical technology 

and cyber technology and deeply integrates previously independent discrete systems making the 

involved technologies more complex and precise than they are now. In this paper, a hierarchical 

architecture of the smart factory was proposed first, and then the key technologies were analyzed 

from the aspects of the physical resource layer, the network layer, and the data application layer. In 

addition, we discussed the major issues and potential solutions to key emerging technologies, such as 

Internet of Things (IoT), big data, and cloud computing, which are embedded in the manufacturing 

process. Finally, a candy packing line was used to verify the key technologies of smart factory, which 

https://ieeexplore.ieee.org/document/7450595
https://ieeexplore.ieee.org/document/996017
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showed that the overall equipment effectiveness of the equipment is significantly improved. 

链接：https://ieeexplore.ieee.org/document/8207346 

 

10.标题：Power of Deep Learning for Channel Estimation and Signal Detection in OFDM Systems 

作者：Hao Ye ; Geoffrey Ye Li ; Biing-Hwang Juang  

出处：IEEE Wireless Communications Letters  

Volume: 7 Issue: 1 Date : Feb. 2018  

Page(s):  114 - 117  

摘要：This letter presents our initial results in deep learning for channel estimation and signal 

detection in orthogonal frequency-division multiplexing (OFDM) systems. In this letter, we exploit 

deep learning to handle wireless OFDM channels in an end-to-end manner. Different from existing 

OFDM receivers that first estimate channel state information (CSI) explicitly and then detect/recover 

the transmitted symbols using the estimated CSI, the proposed deep learning-based approach 

estimates CSI implicitly and recovers the transmitted symbols directly. To address channel distortion, 

a deep learning model is first trained offline using the data generated from simulation based on 

channel statistics and then used for recovering the online transmitted data directly. From our 

simulation results, the deep learning based approach can address channel distortion and detect the 

transmitted symbols with performance comparable to the minimum mean-square error estimator. 

Furthermore, the deep learning-based approach is more robust than conventional methods when 

fewer training pilots are used, the cyclic prefix is omitted, and nonlinear clipping noise exists. In 

summary, deep learning is a promising tool for channel estimation and signal detection in wireless 

communications with complicated channel distortion and interference. 

链接：https://ieeexplore.ieee.org/document/8052521 

 

11.标题：Hawk: The Blockchain Model of Cryptography and Privacy-Preserving Smart Contracts 

作者：Ahmed Kosba ; Andrew Miller ; Elaine Shi ; Zikai Wen ; Charalampos Papamanthou  

出处：2016 IEEE Symposium on Security and Privacy (SP)  

Date : 22-26 May 2016  

Page(s):  839 - 858  

摘要：Emerging smart contract systems over decentralized cryptocurrencies allow mutually 

distrustful parties to transact safely without trusted third parties. In the event of contractual breaches 

or aborts, the decentralized blockchain ensures that honest parties obtain commensurate 

compensation. Existing systems, however, lack transactional privacy. All transactions, including flow 

of money between pseudonyms and amount transacted, are exposed on the blockchain. We present 

Hawk, a decentralized smart contract system that does not store financial transactions in the clear on 

the blockchain, thus retaining transactional privacy from the public's view. A Hawk programmer can 

write a private smart contract in an intuitive manner without having to implement cryptography, and 

our compiler automatically generates an efficient cryptographic protocol where contractual parties 

interact with the blockchain, using cryptographic primitives such as zero-knowledge proofs. To 

formally define and reason about the security of our protocols, we are the first to formalize the 

blockchain model of cryptography. The formal modeling is of independent interest. We advocate the 

community to adopt such a formal model when designing applications atop decentralized 

blockchains. 

链接：https://ieeexplore.ieee.org/document/7546538/ 

https://ieeexplore.ieee.org/document/8207346
https://ieeexplore.ieee.org/document/8052521
https://ieeexplore.ieee.org/document/7546538/


              图书情报专题研究 

 17 

 

12.标题：Overview of Millimeter Wave Communications for Fifth-Generation (5G) Wireless 

Networks—With a Focus on Propagation Models 

作者：Theodore S. Rappaport ; Yunchou Xing ; George R. MacCartney ; Andreas F. Molisch ; 

Evangelos Mellios ; Jianhua Zhang  

出处：IEEE Transactions on Antennas and Propagation  

Volume: 65 Issue: 12 Date : Dec. 2017  

Page(s):  6213 - 6230  

摘要：This paper provides an overview of the features of fifth generation (5G) wireless 

communication systems now being developed for use in the millimeter wave (mmWave) frequency 

bands. Early results and key concepts of 5G networks are presented, and the channel modeling efforts 

of many international groups for both licensed and unlicensed applications are described here. 

Propagation parameters and channel models for understanding mmWave propagation, such as 

line-of-sight (LOS) probabilities, large-scale path loss, and building penetration loss, as modeled by 

various standardization bodies, are compared over the 0.5-100 GHz range. 

链接：https://ieeexplore.ieee.org/document/7999294 

 

13.标题：Wheel Defect Detection With Machine Learning 

作者：Gabriel Krummenacher ; Cheng Soon Ong ; Stefan Koller ; Seijin Kobayashi ; Joachim M. 

Buhmann  

出处：IEEE Transactions on Intelligent Transportation Systems  

Volume: 19 Issue: 4 Date : April 2018  

Page(s):  1176 - 1187  

摘要：Wheel defects on railway wagons have been identified as an important source of damage to the 

railway infrastructure and rolling stock. They also cause noise and vibration emissions that are costly 

to mitigate. We propose two machine learning methods to automatically detect these wheel defects, 

based on the wheel vertical force measured by a permanently installed sensor system on the railway 

network. Our methods automatically learn different types of wheel defects and predict during normal 

operation if a wheel has a defect or not. The first method is based on novel features for classifying 

time series data and it is used for classification with a support vector machine. To evaluate the 

performance of our method we construct multiple data sets for the following defect types: flat spot, 

shelling, and non-roundness. We outperform classical defect detection methods for flat spots and 

demonstrate prediction for the other two defect types for the first time. Motivated by the recent 

success of artificial neural networks for image classification, we train custom artificial neural 

networks with convolutional layers on 2-D representations of the measurement time series. The 

neural network approach improves the performance on wheels with flat spots and non-roundness by 

explicitly modeling the multi sensor structure of the measurement system through multiple instance 

learning and shift invariant networks. 

链接：https://ieeexplore.ieee.org/document/8006280/ 

 

14.标题：Blockchain and the Internet of Things in the Industrial Sector 

作者：Dennis Miller  

出处：IT Professional  

Volume: 20 Issue: 3 Date : May./Jun. 2018  

Page(s):  15 - 18  

https://ieeexplore.ieee.org/document/7999294
https://ieeexplore.ieee.org/document/8006280/
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摘要：Blockchain and the Internet of Things (IoT) are key technologies that will have a huge impact 

in the next 10 years for companies in the industrial market. This article describes how these two 

technologies will improve efficiencies, provide new business opportunities, address regulatory 

requirements, and improve transparency and visibility. 

链接：https://ieeexplore.ieee.org/document/8378971 

 

15.标题：Security for 5G Mobile Wireless Networks 

作者：Dongfeng Fang ; Yi Qian ; Rose Qingyang Hu  

出处：IEEE Access  

Volume: 6 Date : 2018  

Page(s):  4850 - 4874  

摘要：The advanced features of 5G mobile wireless network systems yield new security requirements 

and challenges. This paper presents a comprehensive study on the security of 5G wireless network 

systems compared with the traditional cellular networks. The paper starts with a review on 5G 

wireless networks particularities as well as on the new requirements and motivations of 5G wireless 

security. The potential attacks and security services are summarized with the consideration of new 

service requirements and new use cases in 5G wireless networks. The recent development and the 

existing schemes for the 5G wireless security are presented based on the corresponding security 

services, including authentication, availability, data confidentiality, key management, and privacy. 

This paper further discusses the new security features involving different technologies applied to 5G, 

such as heterogeneous networks, device-to-device communications, massive multiple-input 

multiple-output, software-defined networks, and Internet of Things. Motivated by these security 

research and development activities, we propose a new 5G wireless security architecture, based on 

which the analysis of identity management and flexible authentication is provided. As a case study, 

we explore a handover procedure as well as a signaling load scheme to show the advantages of the 

proposed security architecture. The challenges and future directions of 5G wireless security are 

finally summarized. 

链接：https://ieeexplore.ieee.org/document/8125684/ 

 

16.标题：Information Security in Big Data: Privacy and Data Mining 

作者：Lei Xu ; Chunxiao Jiang ; Jian Wang ; Jian Yuan ; Yong Ren  

出处：IEEE Access  

Volume: 2 Date : 2014  

Page(s):  1149 - 1176  

摘要：The growing popularity and development of data mining technologies bring serious threat to 

the security of individual,'s sensitive information. An emerging research topic in data mining, known 

as privacy-preserving data mining (PPDM), has been extensively studied in recent years. The basic 

idea of PPDM is to modify the data in such a way so as to perform data mining algorithms effectively 

without compromising the security of sensitive information contained in the data. Current studies of 

PPDM mainly focus on how to reduce the privacy risk brought by data mining operations, while in 

fact, unwanted disclosure of sensitive information may also happen in the process of data collecting, 

data publishing, and information (i.e., the data mining results) delivering. In this paper, we view the 

privacy issues related to data mining from a wider perspective and investigate various approaches 

that can help to protect sensitive information. In particular, we identify four different types of users 

https://ieeexplore.ieee.org/document/8378971
https://ieeexplore.ieee.org/document/8125684/
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involved in data mining applications, namely, data provider, data collector, data miner, and decision 

maker. For each type of user, we discuss his privacy concerns and the methods that can be adopted to 

protect sensitive information. We briefly introduce the basics of related research topics, review 

state-of-the-art approaches, and present some preliminary thoughts on future research directions. 

Besides exploring the privacy-preserving approaches for each type of user, we also review the game 

theoretical approaches, which are proposed for analyzing the interactions among different users in a 

data mining scenario, each of whom has his own valuation on the sensitive information. By 

differentiating the responsibilities of different users with respect to security of sensitive information, 

we would like to provide some useful insights into the study of PPDM. 

链接：https://ieeexplore.ieee.org/document/6919256 

 

17.标题：Narrow Band Internet of Things  

作者：Min Chen ; Yiming Miao ; Yixue Hao ; Kai Hwang  

出处：IEEE Access  

Volume: 5 Date : 2017  

Page(s):  20557 - 20577  

摘要：In this paper, we review the background and state-of-the-art of the narrow-band Internet of 

Things (NB-IoT). We first introduce NB-IoT general background, development history, and 

standardization. Then, we present NB-IoT features through the review of current national and 

international studies on NB-IoT technology, where we focus on basic theories and key technologies, 

i.e., connection count analysis theory, delay analysis theory, coverage enhancement mechanism, 

ultra-low power consumption technology, and coupling relationship between signaling and data. 

Subsequently, we compare several performances of NB-IoT and other wireless and mobile 

communication technologies in aspects of latency, security, availability, data transmission rate, 

energy consumption, spectral efficiency, and coverage area. Moreover, we analyze five intelligent 

applications of NB-IoT, including smart cities, smart buildings, intelligent environment monitoring, 

intelligent user services, and smart metering. Finally, we summarize security requirements of NB-IoT, 

which need to be solved urgently. These discussions aim to provide a comprehensive overview of 

NB-IoT, which can help readers to understand clearly the scientific problems and future research 

directions of NB-IoT. 

链接：https://ieeexplore.ieee.org/document/8038776/ 

 

18.标题：A Software Defined Fog Node Based Distributed Blockchain Cloud Architecture for IoT 

作者：Pradip Kumar Sharma ; Mu-Yen Chen ; Jong Hyuk Park  

出处：IEEE Access  

Volume: 6 Date : 2018  

Page(s):  115 - 124  

摘要：The recent expansion of the Internet of Things (IoT) and the consequent explosion in the 

volume of data produced by smart devices have led to the outsourcing of data to designated data 

centers. However, to manage these huge data stores, centralized data centers, such as cloud storage 

cannot afford auspicious way. There are many challenges that must be addressed in the traditional 

network architecture due to the rapid growth in the diversity and number of devices connected to the 

internet, which is not designed to provide high availability, real-time data delivery, scalability, 

security, resilience, and low latency. To address these issues, this paper proposes a novel 

https://ieeexplore.ieee.org/document/6919256
https://ieeexplore.ieee.org/document/8038776/
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blockchain-based distributed cloud architecture with a software defined networking (SDN) enable 

controller fog nodes at the edge of the network to meet the required design principles. The proposed 

model is a distributed cloud architecture based on blockchain technology, which provides low-cost, 

secure, and on-demand access to the most competitive computing infrastructures in an IoT network. 

By creating a distributed cloud infrastructure, the proposed model enables cost-effective 

high-performance computing. Furthermore, to bring computing resources to the edge of the IoT 

network and allow low latency access to large amounts of data in a secure manner, we provide a 

secure distributed fog node architecture that uses SDN and blockchain techniques. Fog nodes are 

distributed fog computing entities that allow the deployment of fog services, and are formed by 

multiple computing resources at the edge of the IoT network. We evaluated the performance of our 

proposed architecture and compared it with the existing models using various performance measures. 

The results of our evaluation show that performance is improved by reducing the induced delay, 

reducing the response time, increasing throughput, and the ability to detect real-time attacks in the 

IoT network with low performance overheads. 

链接：https://ieeexplore.ieee.org/document/8053750 

 

19.标题：Security and Privacy in Fog Computing: Challenges 

作者：Mithun Mukherjee ; Rakesh Matam ; Lei Shu ; Leandros Maglaras ; Mohamed Amine Ferrag ; 

Nikumani Choudhury ; Vikas Kumar  

出处：IEEE Access  

Volume: 5 Date : 2017  

Page(s):  19293 - 19304  

摘要：Fog computing paradigm extends the storage, networking, and computing facilities of the 

cloud computing toward the edge of the networks while offloading the cloud data centers and 

reducing service latency to the end users. However, the characteristics of fog computing arise new 

security and privacy challenges. The existing security and privacy measurements for cloud 

computing cannot be directly applied to the fog computing due to its features, such as mobility, 

heterogeneity, and large-scale geo-distribution. This paper provides an overview of existing security 

and privacy concerns, particularly for the fog computing. Afterward, this survey highlights ongoing 

research effort, open challenges, and research trends in privacy and security issues for fog 

computing. 

链接：https://ieeexplore.ieee.org/document/8026115 

 

20.标题：Tensor Decomposition for Signal Processing and Machine Learning 

作者：Nicholas D. Sidiropoulos ; Lieven De Lathauwer ; Xiao Fu ; Kejun Huang ; Evangelos E. 

Papalexakis ; Christos Faloutsos  

出处：IEEE Transactions on Signal Processing  

Volume: 65 Issue: 13 Date : 1 July1, 2017  

Page(s):  3551 - 3582  

摘要：Tensors or multiway arrays are functions of three or more indices (i, j, k, . . . )-similar to 

matrices (two-way arrays), which are functions of two indices (r, c) for (row, column). Tensors have a 

rich history, stretching over almost a century, and touching upon numerous disciplines; but they have 

only recently become ubiquitous in signal and data analytics at the confluence of signal processing, 

statistics, data mining, and machine learning. This overview article aims to provide a good starting 

https://ieeexplore.ieee.org/document/8053750
https://ieeexplore.ieee.org/document/8026115
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point for researchers and practitioners interested in learning about and working with tensors. As such, 

it focuses on fundamentals and motivation (using various application examples), aiming to strike an 

appropriate balance of breadth and depth that will enable someone having taken first graduate 

courses in matrix algebra and probability to get started doing research and/or developing tensor 

algorithms and software. Some background in applied optimization is useful but not strictly required. 

The material covered includes tensor rank and rank decomposition; basic tensor factorization models 

and their relationships and properties (including fairly good coverage of identifiability); broad 

coverage of algorithms ranging from alternating optimization to stochastic gradient; statistical 

performance analysis; and applications ranging from source separation to collaborative filtering, 

mixture and topic modeling, classification, and multilinear subspace learning. 

链接：https://ieeexplore.ieee.org/document/7891546/ 

 

21.标题：Image quality assessment: from error visibility to structural similarity 

作者：Zhou Wang ; A.C. Bovik ; H.R. Sheikh ; E.P. Simoncelli  

出处：IEEE Transactions on Image Processing  

Volume: 13 Issue: 4 Date : April 2004  

Page(s):  600 - 612  

摘要：Objective methods for assessing perceptual image quality traditionally attempted to quantify 

the visibility of errors (differences) between a distorted image and a reference image using a variety 

of known properties of the human visual system. Under the assumption that human visual perception 

is highly adapted for extracting structural information from a scene, we introduce an alternative 

complementary framework for quality assessment based on the degradation of structural information. 

As a specific example of this concept, we develop a structural similarity index and demonstrate its 

promise through a set of intuitive examples, as well as comparison to both subjective ratings and 

state-of-the-art objective methods on a database of images compressed with JPEG and JPEG2000. A 

MATLAB implementation of the proposed algorithm is available online at 

http://www.cns.nyu.edu//spl sim/lcv/ssim/. 

链接：https://ieeexplore.ieee.org/document/1284395 

 

22.标题：Faster R-CNN: Towards Real-Time Object Detection with Region Proposal Networks 

作者：Shaoqing Ren ; Kaiming He ; Ross Girshick ; Jian Sun  

出处：IEEE Transactions on Pattern Analysis and Machine Intelligence  

Volume: 39 Issue: 6 Date : 1 June 2017  

Page(s):  1137 - 1149  

摘要：State-of-the-art object detection networks depend on region proposal algorithms to hypothesize 

object locations. Advances like SPPnet [1] and Fast R-CNN [2] have reduced the running time of 

these detection networks, exposing region proposal computation as a bottleneck. In this work, we 

introduce a Region Proposal Network(RPN) that shares full-image convolutional features with the 

detection network, thus enabling nearly cost-free region proposals. An RPN is a fully convolutional 

network that simultaneously predicts object bounds and objectness scores at each position. The RPN 

is trained end-to-end to generate high-quality region proposals, which are used by Fast R-CNN for 

detection. We further merge RPN and Fast R-CNN into a single network by sharing their 

convolutional features-using the recently popular terminology of neural networks with 'attention' 

mechanisms, the RPN component tells the unified network where to look. For the very deep VGG-16 

https://ieeexplore.ieee.org/document/7891546/
https://ieeexplore.ieee.org/document/1284395
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model [3], our detection system has a frame rate of 5 fps (including all steps) on a GPU, while 

achieving state-of-the-art object detection accuracy on PASCAL VOC 2007, 2012, and MS COCO 

datasets with only 300 proposals per image. In ILSVRC and COCO 2015 competitions, Faster 

R-CNN and RPN are the foundations of the 1st-place winning entries in several tracks. Code has 

been made publicly available. 

链接：https://ieeexplore.ieee.org/document/7485869/ 

 

23.标题：Next Generation 5G Wireless Networks: A Comprehensive Survey 

作者：Mamta Agiwal ; Abhishek Roy ; Navrati Saxena  

出处：IEEE Communications Surveys & Tutorials  

Volume: 18 Issue: 3 Date : thirdquarter 2016  

Page(s):  1617 - 1655  

摘要：The vision of next generation 5G wireless communications lies in providing very high data 

rates (typically of Gbps order), extremely low latency, manifold increase in base station capacity, and 

significant improvement in users' perceived quality of service (QoS), compared to current 4G LTE 

networks. Ever increasing proliferation of smart devices, introduction of new emerging multimedia 

applications, together with an exponential rise in wireless data (multimedia) demand and usage is 

already creating a significant burden on existing cellular networks. 5G wireless systems, with 

improved data rates, capacity, latency, and QoS are expected to be the panacea of most of the current 

cellular networks' problems. In this survey, we make an exhaustive review of wireless evolution 

toward 5G networks. We first discuss the new architectural changes associated with the radio access 

network (RAN) design, including air interfaces, smart antennas, cloud and heterogeneous RAN. 

Subsequently, we make an in-depth survey of underlying novel mm-wave physical layer technologies, 

encompassing new channel model estimation, directional antenna design, beamforming algorithms, 

and massive MIMO technologies. Next, the details of MAC layer protocols and multiplexing 

schemes needed to efficiently support this new physical layer are discussed. We also look into the 

killer applications, considered as the major driving force behind 5G. In order to understand the 

improved user experience, we provide highlights of new QoS, QoE, and SON features associated 

with the 5G evolution. For alleviating the increased network energy consumption and operating 

expenditure, we make a detail review on energy awareness and cost efficiency. As understanding the 

current status of 5G implementation is important for its eventual commercialization, we also discuss 

relevant field trials, drive tests, and simulation experiments. Finally, we point out major existing 

research issues and identify possible future research directions. 

链接：https://ieeexplore.ieee.org/document/7414384 

 

24.标题：Machine Learning in Genomic Medicine: A Review of Computational Problems and Data 

Sets 

作者：Michael K. K. Leung ; Andrew Delong ; Babak Alipanahi ; Brendan J. Frey  

出处：Proceedings of the IEEE  

Volume: 104 Issue: 1 Date : Jan. 2016  

Page(s):  176 - 197  

摘要：In this paper, we provide an introduction to machine learning tasks that address important 

problems in genomic medicine. One of the goals of genomic medicine is to determine how variations 

in the DNA of individuals can affect the risk of different diseases, and to find causal explanations so 

https://ieeexplore.ieee.org/document/7485869/
https://ieeexplore.ieee.org/document/7414384
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that targeted therapies can be designed. Here we focus on how machine learning can help to model 

the relationship between DNA and the quantities of key molecules in the cell, with the premise that 

these quantities, which we refer to as cell variables, may be associated with disease risks. Modern 

biology allows high-throughput measurement of many such cell variables, including gene expression, 

splicing, and proteins binding to nucleic acids, which can all be treated as training targets for 

predictive models. With the growing availability of large-scale data sets and advanced computational 

techniques such as deep learning, researchers can help to usher in a new era of effective genomic 

medicine. 

链接：https://ieeexplore.ieee.org/document/7347331 

 

25.标题：Depth-Based Whole Body Photoplethysmography in Remote Pulmonary Function Testing 

作者：Vahid Soleimani ; Majid Mirmehdi ; Dima Damen ; Massimo Camplani ; Sion Hannuna ; 

Charles Sharp ; James Dodd  

出处：IEEE Transactions on Biomedical Engineering  

Volume: 65 Issue: 6 Date : June 2018  

Page(s):  1421 - 1431  

摘要：Objective: We propose a novel depth-based photoplethysmography (dPPG) approach to reduce 

motion artifacts in respiratory volume-time data and improve the accuracy of remote pulmonary 

function testing (PFT) measures. Method: Following spatial and temporal calibration of two 

opposing RGB-D sensors, a dynamic three-dimensional model of the subject performing PFT is 

reconstructed and used to decouple trunk movements from respiratory motions. Depth-based 

volume-time data is then retrieved, calibrated, and used to compute 11 clinical PFT measures for 

forced vital capacity and slow vital capacity spirometry tests. Results:A dataset of 35 subjects (298 

sequences) was collected and used to evaluate the proposed dPPG method by comparing depth-based 

PFT measures to the measures provided by a spirometer. Other comparative experiments between the 

dPPG and the single Kinect approach, such as Bland-Altman analysis, similarity measures 

performance, intra-subject error analysis, and statistical analysis of tidal volume and main effort 

scaling factors, all show the superior accuracy of the dPPG approach. Conclusion: We introduce a 

depth-based whole body photoplethysmography approach, which reduces motion artifacts in 

depth-based volume-time data and highly improves the accuracy of depth-based computed measures. 

Significance: The proposed dPPG method remarkably drops the L 2 5 error mean and standard 

deviation of FEF 50% , FEF 75% , FEF 25-75% , IC, and ERV measures by half, compared to the 

single Kinect approach. These significant improvements establish the potential for unconstrained 

remote respiratory monitoring and diagnosis. 

链接：https://ieeexplore.ieee.org/document/8186188/ 
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ESI HOT PAPERS  

(Materials) 

（来源：http://esi.incites.thomsonreuters.com） 

 

1.被引频次：453 

题目：ENERGY-LEVEL MODULATION OF SMALL-MOLECULE ELECTRON ACCEPTORS 

TO ACHIEVE OVER 12% EFFICIENCY IN POLYMER SOLAR CELLS 

作者：LI, SS;YE, L;ZHAO, WC;ZHANG, SQ;MUKHERJEE, S;ADE, H;HOU, JH 

出处：ADVAN MATER 28 (42): 9423-+ NOV 9 2016 

地址：CHINESE ACAD SCI, INST CHEM, BEIJING NATL LAB MOL SCI, STATE KEY LAB 

POLYMER PHYS & CHEM, BEIJING 100190, PEOPLES R CHINA;UNIV CHINESE ACAD SCI, 

BEIJING 100049, PEOPLES R CHINA;NORTH CAROLINA STATE UNIV, DEPT PHYS, 

RALEIGH, NC 27695 USA;NORTH CAROLINA STATE UNIV, ORGAN & CARBON ELECT 

LAB ORACEL, RALEIGH, NC 27695 USA 

摘要：Fine energy-level modulations of small-molecule acceptors (SMAs) are realized via subtle 

chemical modifications on strong electron-withdrawing end-groups. The two new SMAs (IT-M and 

IT-DM) end-capped by methyl-modified dicycanovinylindan-1-one exhibit upshifted lowest 

unoccupied molecular orbital (LUMO) levels, and hence higher open-circuit voltages can be 

observed in the corresponding devices. Finally, a top power conversion efficiency of 12.05% is 

achieved. 

电子邮件：hwade@ncsu.edu; hjhzlz@iccas.ac.cn 

 

2.被引频次：227 

题目：PEROVSKITE ENERGY FUNNELS FOR EFFICIENT LIGHT-EMITTING DIODES 

作 者 ： YUAN, MJ;QUAN, LN;COMIN, R;WALTERS, G;SABATINI, R;VOZNYY, 

O;HOOGLAND, S;ZHAO, YB;BEAUREGARD, EM;KANJANABOOS, P;LU, ZH;KIM, 

DH;SARGENT, EH 

出处：NAT NANOTECHNOL 11 (10): 872-+ OCT 2016 

地址：UNIV TORONTO, DEPT ELECT & COMP ENGN, 35 ST GEORGE ST, TORONTO, ON 

M5S 1A4, CANADA;EWHA WOMANS UNIV, DEPT CHEM & NANO SCI, 52 EWHAYEODAE 

GIL, SEOUL 03760, SOUTH KOREA;UNIV TORONTO, DEPT MAT SCI & ENGN, 184 COLL 

ST, TORONTO, ON M5S 3E4, CANADA;MAHIDOL UNIV, FAC SCI, MAT SCI & ENGN, 272 

RAMA 6 RD, BANGKOK 10400, THAILAND 

摘要：Organometal halide perovskites exhibit large bulk crystal domain sizes, rare traps, excellent 

mobilities and carriers that are free at room temperature-properties that support their excellent 

performance in charge-separating devices. In devices that rely on the forward injection of electrons 

and holes, such as light-emitting diodes (LEDs), excellent mobilities contribute to the efficient 

capture of non-equilibrium charge carriers by rare non-radiative centres. Moreover, the lack of bound 

http://esi.incites.thomsonreuters.com/
mailto:hjhzlz@iccas.ac.cn
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excitons weakens the competition of desired radiative (over undesired non-radiative) recombination. 

Here we report a perovskite mixed material comprising a series of differently quantum-size-tuned 

grains that funnels photoexcitations to the lowest-bandgap light-emitter in the mixture. The materials 

function as charge carrier concentrators, ensuring that radiative recombination successfully 

outcompetes trapping and hence non-radiative recombination. We use the new material to build 

devices that exhibit an external quantum efficiency (EQE) of 8.8% and a radiance of 80 W sr(-1) 

m(-2). These represent the brightest and most efficient solution-processed near-infrared LEDs to 

date. 

电子邮件：dhkim@ewha.ac.kr; ted.sargent@utoronto.ca 

 

3.被引频次：216 

题目：A CRITICAL REVIEW OF HIGH ENTROPY ALLOYS AND RELATED CONCEPTS 

作者：MIRACLE, DB;SENKOV, ON 

出处：ACTA MATER 122: 448-511 JAN 1 2017 

地址：AF RES LAB, MAT & MFG DIRECTORATE, WRIGHT PATTERSON AFB, OH 45433 

USA;UES INC, 4401 DAYTON XENIA RD, BEAVERCREEK, OH USA 

摘要：High entropy alloys (HEAs) are barely 12 years old. The field has stimulated new ideas and 

has inspired the exploration of the vast composition space offered by multi-principal element alloys 

(MPEAs). Here we present a critical review of this field, with the intent of summarizing key findings, 

uncovering major trends and providing guidance for future efforts. Major themes in this assessment 

include definition of terms; thermodynamic analysis of complex, concentrated alloys (CCAs); 

taxonomy of current alloy families; microstructures; mechanical properties; potential applications; 

and future efforts. Based on detailed analyses, the following major results emerge. Although classical 

thermodynamic concepts are unchanged, trends in MPEAs can be different than in simpler alloys. 

Common thermodynamic perceptions can be misleading and new trends are described. From a strong 

focus on 3d transition metal alloys, there are now seven distinct CCA families. A new theme of 

designing alloy families by selecting elements to achieve a specific, intended purpose is starting to 

emerge. A comprehensive microstructural assessment is performed using three datasets: experimental 

data drawn from 408 different alloys and two computational datasets generated using the CALculated 

PHAse Diagram (CALPHAD) method. Each dataset emphasizes different elements and shows 

different microstructural trends. Trends in these three datasets are all predicted by a 'structure in - 

structure out' (SISO) analysis developed here that uses the weighted fractions of the constituent 

element crystal structures in each dataset. A total of 13 distinct multi-principal element single-phase 

fields are found in this microstructural assessment. Relationships between composition, 

microstructure and properties are established for 3d transition metal MPEAs, including the roles of 

Al, Cr and Cu. Critical evaluation shows that commercial austenitic stainless steels and nickel alloys 

with 3 or more principal elements are MPEAs, as well as some established functional materials. 

Mechanical properties of 3d transition metal CCAs are equivalent to commercial austenitic stainless 

steels and nickel alloys, while some refractory metal CCAs show potential to extend the service 

strength and/or temperature of nickel superalloys. Detailed analyses of microstructures and properties 

allow two major HEA hypotheses to be resolved. Although the 'entropy effect' is not supported by 

the present data, it has nevertheless made an enduring contribution by inspiring a clearer 

understanding of the importance of configurational entropy on phase stability. The 'sluggish 

diffusion' hypothesis is also not supported by available data, but it motivates re-evaluation of a 
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classical concept of metallic diffusion. Building on recent published work, the CCA field has 

expanded to include materials with metallic, ionic or covalent bonding. It also includes 

microstructures with any number of phases and any type of phases. Finally, the MPEA field is shown 

to include both structural and functional materials applications. A significant number of future efforts 

are recommended, with an emphasis on developing high throughput experiments and computations 

for structural materials. The review concludes with a brief description of major accomplishments of 

the field and insights gained from the first 12 years of research. The field has lost none of its potency 

and continues to pose new questions and offer new possibilities. The vast range of complex 

compositions and microstructures remains the most compelling motivation for future studies. 

Published by Elsevier Ltd on behalf of Acta Materialia Inc. 
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摘要：Materials with good flexibility and high conductivity that can provide electromagnetic 

interference (EMI) shielding with minimal thickness are highly desirable, especially if they can be 

easily processed into films. Two-dimensional metal carbides and nitrides, known as MXenes, 

combine metallic conductivity and hydrophilic surfaces. Here, we demonstrate the potential of 

several MXenes and their polymer composites for EMI shielding. A 45-micrometer-thick Ti3C2Tx 

film exhibited EMI shielding effectiveness of 92 decibels (>50 decibels for a 2.5-micrometer film), 

which is the highest among synthetic materials of comparable thickness produced to date. This 

performance originates from the excellent electrical conductivity of Ti3C2Tx films (4600 Siemens 

per centimeter) and multiple internal reflections from Ti3C2Tx flakes in free-standing films. The 

mechanical flexibility and easy coating capability offered by MXenes and their composites enable 

them to shield surfaces of any shape while providing high EMI shielding efficiency. 
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摘要：A recent approach for solar-to-hydrogen generation has been water electrolysis using efficient, 

stable, and inexpensive bifunctional electrocatalysts within strong electrolytes. Herein, the direct 

growth of 1D NiCo2S4 nanowire (NW) arrays on a 3D Ni foam (NF) is described. This NiCo2S4 

NW/NF array functions as an efficient bifunctional electrocatalyst for overall water splitting with 

excellent activity and stability. The 3D-Ni foam facilitates the directional growth, exposing more 

active sites of the catalyst for electrochemical reactions at the electrode-electrolyte interface. The 

binder-free, self-made NiCo2S4 NW/NF electrode delivers a hydrogen production current density of 

10 mA cm(-2) at an overpotential of 260 mV for the oxygen evolution reaction and at 210 mV 

(versus a reversible hydrogen electrode) for the hydrogen evolution reaction in 1 M KOH. This 

highly active and stable bifunctional electrocatalyst enables the preparation of an alkaline water 

electrolyzer that could deliver 10 mA cm(-2) under a cell voltage of 1.63 V. Because the 

nonprecious-metal NiCo2S4 NW/NF foam-based electrodes afford the vigorous and continuous 

evolution of both H-2 and O-2 at 1.68 V, generated using a solar panel, they appear to be promising 

water splitting devices for large-scale solar-to-hydrogen generation. 
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摘要：The family of 2D transition metal carbides, carbonitrides and nitrides (collectively referred to 

as MXenes) has expanded rapidly since the discovery of Ti3C2 in 2011. The materials reported so far 

always have surface terminations, such as hydroxyl, oxygen or fluorine, which impart hydrophilicity 

to their surfaces. About 20 different MXenes have been synthesized, and the structures and properties 

of dozens more have been theoretically predicted. The availability of solid solutions, the control of 

surface terminations and a recent discovery of multi-transitionmetal layered MXenes offer the 

potential for synthesis of many new structures. The versatile chemistry of MXenes allows the tuning 

of properties for applications including energy storage, electromagnetic interference shielding, 

reinforcement for composites, water purification, gas- and biosensors, lubrication, and photo-, 

electro- and chemical catalysis. Attractive electronic, optical, plasmonic and thermoelectric 

properties have also been shown. In this Review, we present the synthesis, structure and properties of 

MXenes, as well as their energy storage and related applications, and an outlook for future research. 
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SINGAPORE 637371, SINGAPORE;NANYANG TECHNOL UNIV, SCH MAT SCI & ENGN, 50 

NANYANG AVE, SINGAPORE 639798, SINGAPORE 

摘要：Organic-inorganic hybrid perovskites have cemented their position as an exceptional class of 

optoelectronic materials thanks to record photovoltaic efficiencies of 22.1%, as well as promising 

demonstrations of light-emitting diodes, lasers, and light-emitting transistors. Perovskite materials 

with photoluminescence quantum yields close to 100% and perovskite light-emitting diodes with 

external quantum efficiencies of 8% and current efficiencies of 43 cd A(-1) have been achieved. 

Although perovskite light-emitting devices are yet to become industrially relevant, in merely two 

years these devices have achieved the brightness and efficiencies that organic light-emitting diodes 

accomplished in two decades. Further advances will rely decisively on the multitude of 

compositional, structural variants that enable the formation of lower-dimensionality layered and 

three-dimensional perovskites, nanostructures, charge-transport materials, and device processing with 

architectural innovations. Here, the rapid advancements in perovskite light-emitting devices and 

lasers are reviewed. The key challenges in materials development, device fabrication, operational 

stability are addressed, and an outlook is presented that will address market viability of perovskite 

light-emitting devices. 
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摘要：Metallic lithium is a promising anode candidate for future high-energy-density lithium 

batteries. It is a light-weight material, and has the highest theoretical capacity (3,860 mAh g(-1)) and 

the lowest electrochemical potential of all candidates. There are, however, at least three major 

hurdles before lithium metal anodes can become a viable technology: uneven and dendritic lithium 

deposition, unstable solid electrolyte interphase and almost infinite relative dimension change during 

cycling. Previous research has tackled the first two issues, but the last is still mostly unsolved. Here 

we report a composite lithium metal anode that exhibits low dimension variation (similar to 20%) 

during cycling and good mechanical flexibility. The anode is composed of 7 wt% 'lithiophilic' 

layered reduced graphene oxide with nanoscale gaps that can host metallic lithium. The anode retains 

up to similar to 3,390 mAh g(-1) of capacity, exhibits low overpotential (similar to 80 mV at 3 mA 

cm(-2)) and a flat voltage profile in a carbonate electrolyte. A full-cell battery with a LiCoO2 

cathode shows good rate capability and flat voltage profiles. 
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摘要：As one of the most appealing and attractive technologies, heterogeneous photocatalysis has 

been utilized to directly harvest, convert and store renewable solar energy for producing sustainable 

and green solar fuels and a broad range of environmental applications. Due to their unique 

physicochemical, optical and electrical properties, a wide variety of g-C3N4-based photocatalysts 

have been designed to drive various reduction and oxidation reactions under light irradiation with 

suitable wavelengths. In this review, we have systematically summarized the photocatalytic 

fundamentals of g-C3N4-based photocatalysts, including fundamental mechanism of heterogeneous 

photocatalysis, advantages, challenges and the design considerations of g-C3N4-based photocatalysts. 

The versatile properties of g-C3N4-based photocatalysts are highlighted, including their crystal 

structural, surface phisicochemical, stability, optical, adsorption, electrochemical, 

photoelectrochemical and electronic properties. Various design strategies are also thoroughly 

reviewed, including band-gap engineering, defect control, dimensionality tuning, pore texture 

tailoring, surface sensitization, heterojunction construction, co-catalyst and nanocarbon loading. 

Many important applications are also addressed, such as photocatalytic water splitting (H-2 evolution 

and overall water splitting), degradation of pollutants, carbon dioxide reduction, selective organic 

transformations and disinfection. Through reviewing the important state-of-the-art advances on this 

topic, it may provide new opportunities for designing and constructing highly effective 

g-C(3)N(4-)based photocatalysts for various applications in photocatalysis and other related fields, 

such as solar cell, photoelectrocatalysis, electrocatalysis, lithium battery, supercapacitor, fuel cell and 

separation and purification. (C) 2016 Elsevier B.V. All rights reserved. 
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摘要：Metal-organic frameworks (MOFs), also known as coordination polymers, represent an 

interesting type of solid crystalline materials that can be straightforwardly self-assembled through the 

coordination of metal ions/clusters with organic linkers. Owing to the modular nature and mild 

conditions of MOF synthesis, the porosities of MOF materials can be systematically tuned by 

judicious selection of molecular building blocks, and a variety of functional sites/groups can be 

introduced into metal ions/clusters, organic linkers, or pore spaces through pre-designing or 

post-synthetic approaches. These unique advantages enable MOFs to be used as a highly versatile 

and tunable platform for exploring multifunctional MOF materials. Here, the bright potential of MOF 

materials as emerging multifunctional materials is highlighted in some of the most important 
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applications for gas storage and separation, optical, electric and magnetic materials, chemical sensing, 

catalysis, and biomedicine. 

电子邮件：gdqian@zju.edu.cn; banglin.chen@utsa.edu 
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摘要：A new fluorinated nonfullerene acceptor, ITIC-Th1, has been designed and synthesized by 

introducing fluorine (F) atoms onto the end-capping group 1,1-dicyanomethylene-3-indanone (IC). 

On the one hand, incorporation of F would improve intramolecular interaction, enhance the push-pull 

effect between the donor unit indacenodithieno[3,2-b] thiophene and the acceptor unit IC due to 

electron-withdrawing effect of F, and finally adjust energy levels and reduce bandgap, which is 

beneficial to light harvesting and enhancing short-circuit current density (JSC). On the other hand, 

incorporation of F would improve intermolecular interactions through C. F center dot center dot 

center dot S, C. F center dot center dot center dot H, and C. F center dot center dot center dot pi 

noncovalent interactions and enhance electron mobility, which is beneficial to enhancing JSC and fill 

factor. Indeed, the results show that fluorinated ITIC-Th1 exhibits redshifted absorption, smaller 

optical bandgap, and higher electron mobility than the nonfluorinated ITIC-Th. Furthermore, 

nonfullerene organic solar cells (OSCs) based on fluorinated ITIC-Th1 electron acceptor and a 

wide-bandgap polymer donor FTAZ based on benzodithiophene and benzotriazole exhibit power 

conversion efficiency (PCE) as high as 12.1%, significantly higher than that of nonfluorinated 

ITIC-Th (8.88%). The PCE of 12.1% is the highest in fullerene and nonfullerene-based 

single-junction binary-blend OSCs. Moreover, the OSCs based on FTAZ: ITIC-Th1 show much 

better efficiency and better stability than the control devices based on FTAZ: PC71BM (PCE = 

5.22%). 
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摘要：Technological deployment of organic photovoltaic modules requires improvements in device 

light-conversion effciency and stability while keeping material costs low. Here we demonstrate 

highly efficient and stable solar cells using a ternary approach, wherein two non-fullerene acceptors 

are combined with both a scalable and affordable donor polymer, poly(3-hexylthiophene) (P3HT), 

and a high- efficiency, low-bandgap polymer in a single-layer bulk-heterojunction device. The 

addition of a strongly absorbing small molecule acceptor into a P3HT-based non- fullerene blend 

increases the device efficiency up to 7.7 +/- 0.1% without any solvent additives. The improvement is 

assigned to changes in microstructure that reduce charge recombination and increase the 

photovoltage, and to improved light harvesting across the visible region. The stability of P3HT- 

based devices in ambient conditions is also significantly improved relative to polymer: fullerene 

devices. Combined with a low-bandgap donor polymer ( PBDTTT- EFT, also known as PCE10), the 

two mixed acceptors also lead to solar cells with 11.0 +/- 0.4% efficiency and a high open-circuit 

voltage of 1.03 +/- 0.01V. 
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摘要：Civilization continues to be transformed by our ability to harness energy beyond human and 

animal power. A series of industrial and agricultural revolutions have allowed an increasing fraction 

of the world population to heat and light their homes, fertilize and irrigate their crops, connect to one 

another and travel around the world. All of this progress is fuelled by our ability to find, extract and 

use energy with ever increasing dexterity. Research in materials science is contributing to progress 

towards a sustainable future based on clean energy generation, transmission and distribution, the 

storage of electrical and chemical energy, energy efficiency, and better energy management systems. 
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摘要：Lithium-ion batteries have had a profound impact on our daily life, but inherent limitations 

make it difficult for Li-ion chemistries to meet the growing demands for portable electronics, electric 
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vehicles and grid-scale energy storage. Therefore, chemistries beyond Li-ion are currently being 

investigated and need to be made viable for commercial applications. The use of metallic Li is one of 

the most favoured choices for next-generation Li batteries, especially Li-S and Li-air systems. After 

falling into oblivion for several decades because of safety concerns, metallic Li is now ready for a 

revival, thanks to the development of investigative tools and nanotechnology-based solutions. In this 

Review, we first summarize the current understanding on Li anodes, then highlight the recent key 

progress in materials design and advanced characterization techniques, and finally discuss the 

opportunities and possible directions for future development of Li anodes in applications. 
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摘要：Skin plays an important role in mediating our interactions with the world. Recreating the 

properties of skin using electronic devices could have profound implications for prosthetics and 

medicine. The pursuit of artificial skin has inspired innovations in materials to imitate skin's unique 

characteristics, including mechanical durability and stretchability, biodegradability, and the ability to 

measure a diversity of complex sensations over large areas. New materials and fabrication strategies 

are being developed to make mechanically compliant and multifunctional skin-like electronics, and 

improve brain/machine interfaces that enable transmission of the skin's signals into the body. This 

Review will cover materials and devices designed for mimicking the skin's ability to sense and 

generate biomimetic signals. 
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摘要：Increasing energy demands and environment awareness have promoted extensive research on 

the development of alternative energy conversion and storage technologies with high efficiency and 

environmental friendliness. Among them, water splitting is very appealing, and is receiving more and 

more attention. The critical challenge of this renewable-energy technology is to expedite the oxygen 

evolution reaction (OER) because of its slow kinetics and large overpotential. Therefore, developing 

efficient electrocatalysts with high catalytic activities is of great importance for high-performance 

water splitting. In the past few years, much effort has been devoted to the development of alternative 

OER electrocatalysts based on transition-metal elements that are low-cost, highly efficient, and have 
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excellent stability. Here, recent progress on the design, synthesis, and application of OER 

electrocatalysts based on transition-metal elements, including Co, Ni, and Fe, is summarized, and 

some invigorating perspectives on the future developments are provided. 
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摘要：Semiconductor-based photocatalysis attracts wide attention because of its ability to directly 

utilize solar energy for production of solar fuels, such as hydrogen and hydrocarbon fuels and for 

degradation of various pollutants. However, the efficiency of photocatalytic reactions remains low 

due to the fast electron-hole recombination and low light utilization. Therefore, enormous efforts 

have been undertaken to solve these problems. Particularly, properly engineered heterojunction 

photocatalysts are shown to be able to possess higher photocatalytic activity because of spatial 

separation of photogenerated electron-hole pairs. Here, the basic principles of various heterojunction 

photocatalysts are systematically discussed. Recent efforts toward the development of heterojunction 

photocatalysts for various photocatalytic applications are also presented and appraised. Finally, a 

brief summary and perspectives on the challenges and future directions in the area of heterojunction 

photocatalysts are also provided. 
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摘要：The isolation of a growing number of two-dimensional (2D) materials has inspired worldwide 

efforts to integrate distinct 2D materials into van der Waals (vdW) heterostructures. Given that any 

passivated, dangling-bond-free surface will interact with another through vdW forces, the vdW 

heterostructure concept can be extended to include the integration of 2D materials with non-2D 

materials that adhere primarily through non-covalent interactions. We present a succinct and critical 

survey of emerging mixed-dimensional (2D + nD, where n is 0,1 or 3) heterostructure devices. By 

comparing and contrasting with all-2D vdW heterostructures as well as with competing conventional 

technologies, we highlight the challenges and opportunities for mixed-dimensional vdW 

heterostructures. 

电子邮件：m-hersam@northwestern.edu 
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19.被引频次：162 

题目：RECENT PROGRESS IN ELECTRODE MATERIALS FOR SODIUM-ION BATTERIES 

作者：KIM, H;KIM, H;DING, Z;LEE, MH;LIM, K;YOON, G;KANG, K 

出处：ADV ENERGY MATER 6 (19): - OCT 12 2016 

地址：SEOUL NATL UNIV, RES INST ADV MAT, DEPT MAT SCI & ENGN, SEOUL 08826, 

SOUTH KOREA;SEOUL NATL UNIV, CTR NANOPARTICLE RES, IBS, SEOUL 08826, 

SOUTH KOREA;LAWRENCE BERKELEY NATL LAB, 1 CYCLOTRON RD, BERKELEY, CA 

94720 USA;TAIYUAN UNIV TECHNOL, COLL CHEM & CHEM ENGN, TAIYUAN 030024, 

SHANXI, PEOPLES R CHINA 

摘要：Grid-scale energy storage systems (ESSs) that can connect to sustainable energy resources 

have received great attention in an effort to satisfy ever-growing energy demands. Although recent 

advances in Li-ion battery (LIB) technology have increased the energy density to a level applicable 

to grid-scale ESSs, the high cost of Li and transition metals have led to a search for lower-cost 

battery system alternatives. Based on the abundance and accessibility of Na and its similar 

electrochemistry to the well-established LIB technology, Na-ion batteries (NIBs) have attracted 

significant attention as an ideal candidate for grid-scale ESSs. Since research on NIB chemistry 

resurged in 2010, various positive and negative electrode materials have been synthesized and 

evaluated for NIBs. Nonetheless, studies on NIB chemistry are still in their infancy compared with 

LIB technology, and further improvements are required in terms of energy, power density, and 

electrochemical stability for commercialization. Most recent progress on electrode materials for NIBs, 

including the discovery of new electrode materials and their Na storage mechanisms, is briefly 

reviewed. In addition, efforts to enhance the electrochemical properties of NIB electrode materials as 

well as the challenges and perspectives involving these materials are discussed. 

电子邮件：matlgen1@snu.ac.kr 

 

20.被引频次：162 

题目：PROGRESS IN DISCOVERY AND STRUCTURAL DESIGN OF COLOR CONVERSION 

PHOSPHORS FOR LEDS 

作者：XIA, ZG;LIU, QL 

出处：PROG MATER SCI 84: 59-117 DEC 2016 

地址：UNIV SCI & TECHNOL BEIJING, SCH MAT SCI & ENGN, BEIJING MUNICIPAL KEY 

LAB ADV ENERGY MAT & TECHNO, BEIJING 100083, PEOPLES R CHINA 

摘要：Phosphor materials enable the optical frequency conversion to realize the full-color white 

emission light-emitting diodes (LEDs). So far much effort has been devoted to the design and 

discovery of novel LED phosphors for solid state lighting. In this review, firstly, we briefly describe 

several representative families of LED phosphors. Secondly, we propose the design methodology 

aimed at discovery of new phosphors with focus on the crystal structural considerations. Thirdly, we 

review the results of our work and other researchers on the recent advances in discovery and 

structural design of LED phosphors that exemplify the adopted strategies, including (1) design of the 

novel phosphors from the existed structural models, (2) discovery of novel phosphors from new 

crystal materials by doping and (3) structural modification of the known phosphors. The importance 

on the structure property relations and recently reported methodologies involved in the crystal 

chemistry analysis for the discovery of LED phosphors, including mineral-inspired structural model 

design, exploratory crystal growth via single particle diagnostic approach, chemical unit 
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cosubstitution, and so on, have been summarized in this review. We finally discuss the topics of 

structure-related active investigations and future opportunities for new and improved host materials 

for the color conversion applied in LEDs. (C) 2016 Elsevier Ltd. All rights reserved. 

电子邮件：xiazg@ustb.edu.cn 

 

21.被引频次：158 

题目：SURFACE MODIFICATION AND ENHANCED PHOTOCATALYTIC CO2 REDUCTION 

PERFORMANCE OF TIO2: A REVIEW 

作者：LOW, JX;CHENG, B;YU, JG 

出处：APPL SURF SCI 392: 658-686 JAN 15 2017 

地址：WUHAN UNIV TECHNOL, STATE KEY LAB ADV TECHNOL MAT SYNTH & PROC, 

LUOSHI RD 122, WUHAN 430070, PEOPLES R CHINA;KING ABDULAZIZ UNIV, DEPT 

PHYS, FAC SCI, JEDDAH 21589, SAUDI ARABIA 

摘要：Recently, the excessive consumption of fossil fuels has caused high emissions of the 

greenhouse gases, CO2 into atmosphere and global energy crisis. Mimicking the natural 

photosynthesis by using semiconductor materials to achieve photocatalytic CO2 reduction into 

valuable solar fuels such as CH4, HCO2H, CH2O, and CH3OH is known as one of the best solutions 

for addressing the aforementioned issue. Among various proposed photocatalysts,TiO2 has been 

extensively studied over the past several decades for photocatalytic CO2 reduction because of its 

cheapness and environmental friendliness. Particularly, surface modification of TiO2 has attracted 

numerous interests due to its capability of enhancing the light absorption ability, facilitating the 

electron-hole separation, tuning the CO2 reduction selectivity and increasing the CO2 adsorption and 

activation ability of TiO2 for photocatalytic CO2 reduction. In this review, recent approaches of the 

surface modification of TiO2 for photocatalytic CO2 reduction, including impurity doping, metal 

deposition, alkali modification, heterojunction construction and carbon-based material loading, are 

presented. The photocatalytic CO2 reduction mechanism and pathways of TiO2 are discussed. The 

future research direction and perspective of photocatalytic CO2 reduction over surface-modified 

TiO2 are also presented. (C) 2016 Elsevier B.V. All rights reserved. 

电子邮件：jiaguoyu@yahoo.com 

 

22.被引频次：153 

题目：IMPROVING EFFICIENCY AND STABILITY OF PEROVSKITE SOLAR CELLS WITH 

PHOTOCURABLE FLUOROPOLYMERS 

作者：BELLA, F;GRIFFINI, G;CORREA-BAENA, JP;SARACCO, G;GRATZEL, M;HAGFELDT, 

A;TURRI, S;GERBALDI, C 

出处：SCIENCE 354 (6309): 203-206 OCT 14 2016 

地址：POLITECN TORINO, GRP APPL MAT & ELECTROCHEM GAME LAB, CHENERGY 

GRP, DEPT APPL SCI & TECHNOL DISAT, CORSO DUCA ABRUZZI 24, I-10129 TURIN, 

ITALY;POLITECN MILAN, DEPT CHEM MAT & CHEM ENGN GIULIO NATTA, PIAZZA 

LEONARDO DA VINCI 32, I-20133 MILAN, ITALY;ECOLE POLYTECH FED LAUSANNE, 

INST CHEM SCI & ENGN, LAB PHOTOMOL SCI, CHEMIN ALAMBICS,STN 3, CH-1015 

LAUSANNE, SWITZERLAND;IST ITALIANO TECNOL, CTR SUSTAINABLE FUTURES 

POLITO, CORSO TRENTO 21, I-10129 TURIN, ITALY;ECOLE POLYTECH FED LAUSANNE, 

mailto:xiazg@ustb.edu.cn
mailto:jiaguoyu@yahoo.com


              图书情报专题研究 

 36 

 

LAB PHOTON & INTERFACES, INST SCI & INGN CHIM, STN 3, CH-1015 LAUSANNE, 

SWITZERLAND 

摘要：Organometal halide perovskite solar cells have demonstrated high conversion efficiency but 

poor long-term stability against ultraviolet irradiation and water. We show that rapid light-induced 

free-radical polymerization at ambient temperature produces multifunctional fluorinated 

photopolymer coatings that confer luminescent and easy-cleaning features on the front side of the 

devices, while concurrently forming a strongly hydrophobic barrier toward environmental moisture 

on the back contact side. The luminescent photopolymers re-emit ultraviolet light in the visible range, 

boosting perovskite solar cells efficiency to nearly 19% under standard illumination. Coated devices 

reproducibly retain their full functional performance during prolonged operation, even after a series 

of severe aging tests carried out for more than 6 months. 

电子邮件：federico.bella@polito.it; gianmarco.griffini@polimi.it; anders.hagfeldt@epfl.ch 

 

23.被引频次：151 

题目：BIORESPONSIVE MATERIALS 

作者：LU, Y;AIMETTI, AA;LANGER, R;GU, Z 

出处：NAT REV MATER 2 (1): - JAN 2017 

地址：UNIV NORTH CAROLINA CHAPEL HILL, JOINT DEPT BIOMED ENGN, RALEIGH, 

NC 27695 USA;NORTH CAROLINA STATE UNIV, RALEIGH, NC 27695 USA.etc 

摘要：'Smart' bioresponsive materials that are sensitive to biological signals or to pathological 

abnormalities, and interact with or are actuated by them, are appealing therapeutic platforms for the 

development of next-generation precision medications. Armed with a better understanding of various 

biologically responsive mechanisms, researchers have made innovations in the areas of materials 

chemistry, biomolecular engineering, pharmaceutical science, and micro-and nanofabrication to 

develop bioresponsive materials for a range of applications, including controlled drug delivery, 

diagnostics, tissue engineering and biomedical devices. This Review highlights recent advances in 

the design of smart materials capable of responding to the physiological environment, to biomarkers 

and to biological particulates. Key design principles, challenges and future directions, including 

clinical translation, of bioresponsive materials are also discussed. 

电子邮件：rlanger@mit.edu; zgu@email.unc.edu 

 

24.被引频次：147 

题目：RECENT STRATEGIES FOR IMPROVING THE CATALYTIC ACTIVITY OF 2D TMD 

NANOSHEETS TOWARD THE HYDROGEN EVOLUTION REACTION 

作者：VOIRY, D;YANG, J;CHHOWALLA, M 

出处：ADVAN MATER 28 (29): 6197-6206 SP. ISS. SI AUG 3 2016 

地址：RUTGERS STATE UNIV, DEPT MAT SCI & ENGN, NEW BRUNSWICK, NJ 08901 USA 

摘要：Two-dimensional (2D) transition-metal dichalcogenide (TMD) nanosheets have emerged as a 

fascinating new class of materials for catalysis. These nanosheets are active for several important 

catalysis reactions including hydrogen evolution from water. The rich chemistry of TMDs combined 

with numerous strategies that allow tuning of their electronic properties make these materials very 

attractive for understanding the fundamental principles of electro-and photocatalysis, as well as for 

developing highly effi cient, renewable, and affordable catalysts for large-scale production of 
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hydrogen. Recent developments are highlighted and important challenges in using TMDs as catalysts 

are also discussed. 

电子邮件：manish1@rci.rutgers.edu 

 

25.被引频次：138 

题目：NITROGEN-DOPED POROUS CARBON NANOSHEETS TEMPLATED FROM G-C3N4 

AS METAL-FREE ELECTROCATALYSTS FOR EFFICIENT OXYGEN REDUCTION 

REACTION 

作者：YU, HJ;SHANG, L;BIAN, T;SHI, R;WATERHOUSE, GIN;ZHAO, YF;ZHOU, C;WU, 

LZ;TUNG, CH;ZHANG, TR 

出处：ADVAN MATER 28 (25): 5080-5086 JUL 6 2016 

地址：CHINESE ACAD SCI, TECH INST PHYS & CHEM, KEY LAB PHOTOCHEM CONVERS 

& OPTOELECT MAT, BEIJING 100190, PEOPLES R CHINA;UNIV CHINESE ACAD SCI, 

COLL MAT SCI & OPTOELECT TECHNOL, BEIJING 100049, PEOPLES R CHINA;UNIV 

AUCKLAND, SCH CHEM SCI, AUCKLAND 1142, NEW ZEALAND 

摘要：Nitrogen-doped porous carbon nano-sheets (N-CNS) are synthesized by hydro thermal carbon 

coating of g-C3N4 nanosheets followed by high-temperature treatment in N-2. g-C3N4 serves as a 

template, nitrogen source, and porogen in the synthesis. This approach yields N-CNS with a high 

nitrogen content and comparable oxygen reduction reaction catalytic activities to commercial Pt/C 

catalysts in alkaline media. 

电子邮件：tierui@mail.ipc.ac.cn 

 

 

 

ESI HIGHLY CITED PAPERS 

(Materials) 

（来源：http://esi.incites.thomsonreuters.com） 

 

1.被引频次：7670 

题目：MATERIALS FOR ELECTROCHEMICAL CAPACITORS 

作者：SIMON, P;GOGOTSI, Y 

出处：NAT MATER 7 (11): 845-854 NOV 2008 

地 址 ： UNIV TOULOUSE 3, CIRIMAT, CNRS, UMR 5085, F-31062 TOULOUSE 4, 

FRANCE;INST UNIV FRANCE, F-75005 PARIS, FRANCE;DREXEL UNIV, DEPT MAT SCI & 

ENGN, PHILADELPHIA, PA 19104 USA 

摘要：Electrochemical capacitors, also called supercapacitors, store energy using either ion 

adsorption (electrochemical double layer capacitors) or fast surface redox reactions 

mailto:manish1@rci.rutgers.edu
mailto:tierui@mail.ipc.ac.cn
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(pseudo-capacitors). They can complement or replace batteries in electrical energy storage and 

harvesting applications, when high power delivery or uptake is needed. A notable improvement in 

performance has been achieved through recent advances in understanding charge storage 

mechanisms and the development of advanced nanostructured materials. The discovery that ion 

desolvation occurs in pores smaller than the solvated ions has led to higher capacitance for 

electrochemical double layer capacitors using carbon electrodes with subnanometre pores, and 

opened the door to designing high-energy density devices using a variety of electrolytes. 

Combination of pseudo-capacitive nanomaterials, including oxides, nitrides and polymers, with the 

latest generation of nanostructured lithium electrodes has brought the energy density of 

electrochemical capacitors closer to that of batteries. The use of carbon nanotubes has further 

advanced micro-electrochemical capacitors, enabling flexible and adaptable devices to be made. 

Mathematical modelling and simulation will be the key to success in designing tomorrow's 

high-energy and high-power devices. 

电子邮件：simon@chimie.ups-tlse.fr; gogotsi@drexel.edu 

 

2.被引频次：5469 

题目：PROCESSABLE AQUEOUS DISPERSIONS OF GRAPHENE NANOSHEETS 

作者：LI, D;MULLER, MB;GILJE, S;KANER, RB;WALLACE, GG 

出处：NAT NANOTECHNOL 3 (2): 101-105 FEB 2008 

地址：UNIV WOLLONGONG, INTELLIGENT POLYMER RES INST, ARC, CTR EXCELLENCE 

ELECTROMAT SCI, WOLLONGONG, NSW 2522, AUSTRALIA;UNIV CALIF LOS ANGELES, 

DEPT CHEM & BIOCHEM, DEPT MAT SCI & ENGN, LOS ANGELES, CA 90095 USA;UNIV 

CALIF LOS ANGELES, CALIF NANOSYST INST, LOS ANGELES, CA 90095 USA 

摘要：Graphene sheets offer extraordinary electronic, thermal and mechanical properties and are 

expected to find a variety of applications. A prerequisite for exploiting most proposed applications 

for graphene is the availability of processable graphene sheets in large quantities. The direct 

dispersion of hydrophobic graphite or graphene sheets in water without the assistance of dispersing 

agents has generally been considered to be an insurmountable challenge. Here we report that 

chemically converted graphene sheets obtained from graphite can readily form stable aqueous 

colloids through electrostatic stabilization. This discovery has enabled us to develop a facile 

approach to large-scale production of aqueous graphene dispersions without the need for polymeric 

or surfactant stabilizers. Our findings make it possible to process graphene materials using low-cost 

solution processing techniques, opening up enormous opportunities to use this unique carbon 

nanostructure for many technological applications. 

电子邮件：danli@uow.edu.au; gwallace@uow.edu.au 

 

3.被引频次：5422 

题目：SINGLE-LAYER MOS2 TRANSISTORS 

作者：RADISAVLJEVIC, B;RADENOVIC, A;BRIVIO, J;GIACOMETTI, V;KIS, A 

出处：NAT NANOTECHNOL 6 (3): 147-150 MAR 2011 

地址：ECOLE POLYTECH FED LAUSANNE, INST ELECT ENGN, CH-1015 LAUSANNE, 

SWITZERLAND;ECOLE POLYTECH FED LAUSANNE, INST BIOTECHNOL, CH-1015 

LAUSANNE, SWITZERLAND 

摘要：Two-dimensional materials are attractive for use in next-generation nanoelectronic devices 

mailto:gogotsi@drexel.edu
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because, compared to one-dimensional materials, it is relatively easy to fabricate complex structures 

from them. The most widely studied two-dimensional material is graphene(1,2), both because of its 

rich physics(3-5) and its high mobility(6). However, pristine graphene does not have a bandgap, a 

property that is essential for many applications, including transistors(7). Engineering a graphene 

bandgap increases fabrication complexity and either reduces mobilities to the level of strained silicon 

films(8-13) or requires high voltages(14,15). Although single layers of MoS2 have a large intrinsic 

bandgap of 1.8 eV (ref. 16), previously reported mobilities in the 0.5-3 cm(2) V-1 s(-1) range(17) are 

too low for practical devices. Here, we use a halfnium oxide gate dielectric to demonstrate a 

room-temperature single-layer MoS2 mobility of at least 200 cm(2) V-1 s(-1), similar to that of 

graphene nanoribbons, and demonstrate transistors with room-temperature current on/off ratios of 1 x 

10(8) and ultralow standby power dissipation. Because monolayer MoS2 has a direct bandgap(16,18), 

it can be used to construct interband tunnel FETs19, which offer lower power consumption than 

classical transistors. Monolayer MoS2 could also complement graphene in applications that require 

thin transparent semiconductors, such as optoelectronics and energy harvesting. 

电子邮件：andras.kis@epfl.ch 

 

4.被引频次：4790 

题目：ELECTRONICS AND OPTOELECTRONICS OF TWO-DIMENSIONAL TRANSITION 

METAL DICHALCOGENIDES 

作者：WANG, QH;KALANTAR-ZADEH, K;KIS, A;COLEMAN, JN;STRANO, MS 

出处：NAT NANOTECHNOL 7 (11): 699-712 NOV 2012 

地址：MIT, DEPT CHEM ENGN, CAMBRIDGE, MA 02139 USA;RMIT UNIV, SCH ELECT & 

COMP ENGN, MELBOURNE, VIC, AUSTRALIA;ECOLE POLYTECH FED LAUSANNE, INST 

ELECT ENGN, CH-1015 LAUSANNE, SWITZERLAND;TRINITY COLL DUBLIN, SCH PHYS, 

DUBLIN 2, IRELAND;TRINITY COLL DUBLIN, CRANN, DUBLIN 2, IRELAND 

摘要：The remarkable properties of graphene have renewed interest in inorganic, two-dimensional 

materials with unique electronic and optical attributes. Transition metal dichalcogenides (TMDCs) 

are layered materials with strong in-plane bonding and weak out-of-plane interactions enabling 

exfoliation into two-dimensional layers of single unit cell thickness. Although TMDCs have been 

studied for decades, recent advances in nanoscale materials characterization and device fabrication 

have opened up new opportunities for two-dimensional layers of thin TMDCs in nanoelectronics and 

optoelectronics. TMDCs such as MoS2, MoSe2, WS2 and WSe2 have sizable bandgaps that change 

from indirect to direct in single layers, allowing applications such as transistors, photodetectors and 

electroluminescent devices. We review the historical development of TMDCs, methods for preparing 

atomically thin layers, their electronic and optical properties, and prospects for future advances in 

electronics and optoelectronics. 

电子邮件：strano@mit.edu 

 

5.被引频次：4158 

题目：PLASMONICS FOR IMPROVED PHOTOVOLTAIC DEVICES 

作者：ATWATER, HA;POLMAN, A 

出处：NAT MATER 9 (3): 205-213 MAR 2010 

地址：CALTECH, CTR SUSTAINABLE ENERGY RES, PASADENA, CA 91125 USA;CALTECH, 

THOMAS J WATSON LABS APPL PHYS, PASADENA, CA 91125 USA;FOM INST AMOLF, 
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CTR NANOPHOTON, NL-1098 XG AMSTERDAM, NETHERLANDS 

摘要：The emerging field of plasmonics has yielded methods for guiding and localizing light at the 

nanoscale, well below the scale of the wavelength of light in free space. Now plasmonics researchers 

are turning their attention to photovoltaics, where design approaches based on plasmonics can be 

used to improve absorption in photovoltaic devices, permitting a considerable reduction in the 

physical thickness of solar photovoltaic absorber layers, and yielding new options for solar-cell 

design. In this review, we survey recent advances at the intersection of plasmonics and photovoltaics 

and offer an outlook on the future of solar cells based on these principles. 

电子邮件：haa@caltech.edu; polman@amolf.nl 

 

6.被引频次：4129 

题目：ROLL-TO-ROLL PRODUCTION OF 30-INCH GRAPHENE FILMS FOR TRANSPARENT 

ELECTRODES 

作者：BAE, S;KIM, H;LEE, Y;XU, XF;PARK, JS;ZHENG, Y;BALAKRISHNAN, J;LEI, T;KIM, 

HR;SONG, YI;KIM, YJ;KIM, KS;OZYILMAZ, B;AHN, JH;HONG, BH;IIJIMA, S 

出处：NAT NANOTECHNOL 5 (8): 574-578 AUG 2010 

地址：SUNGKYUNKWAN UNIV, SKKU ADV INST NANOTECHNOL SAINT, SUWON 440746, 

SOUTH KOREA;SUNGKYUNKWAN UNIV, CTR HUMAN INTERFACE NANO TECHNOL 

HINT, SUWON 440746, SOUTH KOREA;SUNGKYUNKWAN UNIV, DEPT CHEM, SUWON 

440746, SOUTH KOREA;SUNGKYUNKWAN UNIV, SCH MECH ENGN, SUWON 440746, 

SOUTH KOREA.etc 

摘要：The outstanding electrical(1), mechanical(2,3) and chemical(4,5) properties of graphene make 

it attractive for applications in flexible electronics(6-8). However, efforts to make transparent 

conducting films from graphene have been hampered by the lack of efficient methods for the 

synthesis, transfer and doping of graphene at the scale and quality required for applications. Here, we 

report the roll-to-roll production and wet-chemical doping of predominantly monolayer 30-inch 

graphene films grown by chemical vapour deposition onto flexible copper substrates. The films have 

sheet resistances as low as similar to 125 Omega square(-1) with 97.4% optical transmittance, and 

exhibit the half-integer quantum Hall effect, indicating their high quality. We further use 

layer-by-layer stacking to fabricate a doped four-layer film and measure its sheet resistance at values 

as low as similar to 30 Omega square(-1) at similar to 90% transparency, which is superior to 

commercial transparent electrodes such as indium tin oxides. Graphene electrodes were incorporated 

into a fully functional touch-screen panel device capable of withstanding high strain. 

电子邮件：ahnj@skku.edu; byunghee@skku.edu 

 

7.被引频次：3950 

题 目 ： GRAPHENE AND GRAPHENE OXIDE: SYNTHESIS, PROPERTIES, AND 

APPLICATIONS 

作者：ZHU, YW;MURALI, S;CAI, WW;LI, XS;SUK, JW;POTTS, JR;RUOFF, RS 

出处：ADVAN MATER 22 (35): 3906-3924 SEP 15 2010 

地址：UNIV TEXAS AUSTIN, DEPT MECH ENGN, AUSTIN, TX 78712 USA;UNIV TEXAS 

AUSTIN, TEXAS MAT INST, AUSTIN, TX 78712 USA 

摘要：There is intense interest in graphene in fields such as physics, chemistry, and materials science, 

among others. Interest in graphene's exceptional physical properties, chemical tunability, and 
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potential for applications has generated thousands of publications and an accelerating pace of 

research, making review of such research timely. Here is an overview of the synthesis, properties, 

and applications of graphene and related materials (primarily, graphite oxide and its colloidal 

suspensions and materials made from them), from a materials science perspective. 

电子邮件：r.ruoff@mail.utexas.edu 

 

8.被引频次：3887 

题目：COMPLEX THERMOELECTRIC MATERIALS 

作者：SNYDER, GJ;TOBERER, ES 

出处：NAT MATER 7 (2): 105-114 FEB 2008 

地址：CALTECH, PASADENA, CA 91125 USA 

摘要：Thermoelectric materials, which can generate electricity from waste heat or be used as solid- 

state Peltier coolers, could play an important role in a global sustainable energy solution. Such a 

development is contingent on identifying materials with higher thermoelectric efficiency than 

available at present, which is a challenge owing to the conflicting combination of material traits that 

are required. Nevertheless, because of modern synthesis and characterization techniques, particularly 

for nanoscale materials, a new era of complex thermoelectric materials is approaching. We review 

recent advances in the field, highlighting the strategies used to improve the thermopower and reduce 

the thermal conductivity. 

电子邮件：jsnyder@caltech.edu 

 

9.被引频次：3877 

题目：CHEMICAL METHODS FOR THE PRODUCTION OF GRAPHENES 

作者：PARK, S;RUOFF, RS 

出处：NAT NANOTECHNOL 4 (4): 217-224 APR 2009 

地址：UNIV TEXAS AUSTIN, DEPT MECH ENGN, AUSTIN, TX 78712 USA;UNIV TEXAS 

AUSTIN, TEXAS MAT INST, AUSTIN, TX 78712 USA 

摘要：Interest in graphene centres on its excellent mechanical, electrical, thermal and optical 

properties, its very high specific surface area, and our ability to influence these properties through 

chemical functionalization. There are a number of methods for generating graphene and chemically 

modified graphene from graphite and derivatives of graphite, each with different advantages and 

disadvantages. Here we review the use of colloidal suspensions to produce new materials composed 

of graphene and chemically modified graphene. This approach is both versatile and scalable, and is 

adaptable to a wide variety of applications. 

电子邮件：r.ruoff@mail.utexas.edu 

 

10.被引频次：3560 

题目：BIOSENSING WITH PLASMONIC NANOSENSORS 

作者：ANKER, JN;HALL, WP;LYANDRES, O;SHAH, NC;ZHAO, J;VAN DUYNE, RP 

出处：NAT MATER 7 (6): 442-453 JUN 2008 

地址：NORTHWESTERN UNIV, DEPT CHEM, EVANSTON, IL 60208 USA 

摘要：Recent developments have greatly improved the sensitivity of optical sensors based on metal 

nanoparticle arrays and single nanoparticles. We introduce the localized surface plasmon resonance 

(LSPR) sensor and describe how its exquisite sensitivity to size, shape and environment can be 
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harnessed to detect molecular binding events and changes in molecular conformation. We then 

describe recent progress in three areas representing the most significant challenges: pushing 

sensitivity towards the single-molecule detection limit, combining LSPR with complementary 

molecular identification techniques such as surface-enhanced Raman spectroscopy, and practical 

development of sensors and instrumentation for routine use and high-throughput detection. This 

review highlights several exceptionally promising research directions and discusses how diverse 

applications of plasmonic nanoparticles can be integrated in the near future. 

电子邮件：vanduyne@northwestern.edu 

 

11.被引频次：3541 

题目：A METAL-FREE POLYMERIC PHOTOCATALYST FOR HYDROGEN PRODUCTION 

FROM WATER UNDER VISIBLE LIGHT 

作者：WANG, XC;MAEDA, K;THOMAS, A;TAKANABE, K;XIN, G;CARLSSON, JM;DOMEN, 

K;ANTONIETTI, M 

出处：NAT MATER 8 (1): 76-80 JAN 2009 

地址：MAX PLANCK INST COLLOIDS & INTERFACES, DEPT COLLOID CHEM, D-14424 

POTSDAM, GERMANY;FUZHOU UNIV, STATE KEY LAB BREEDING BASE 

PHOTOCATALYSIS, RES INST PHOTOCATALYSIS, FUZHOU 350002, PEOPLES R 

CHINA;UNIV TOKYO, SCH ENGN, DEPT CHEM SYST ENGN, BUNKYO KU, TOKYO 

1138656, JAPAN;MAX PLANCK SOC, FRITZ HABER INST, THEORY DEPT, D-14195 BERLIN, 

GERMANY 

摘要：The production of hydrogen from water using a catalyst and solar energy is an ideal future 

energy source, independent of fossil reserves. For an economical use of water and solar energy, 

catalysts that are sufficiently efficient, stable, inexpensive and capable of harvesting light are 

required. Here, we show that an abundant material, polymeric carbon nitride, can produce hydrogen 

from water under visible-light irradiation in the presence of a sacrificial donor. Contrary to other 

conducting polymer semiconductors, carbon nitride is chemically and thermally stable and does not 

rely on complicated device manufacturing. The results represent an important first step towards 

photosynthesis in general where artificial conjugated polymer semiconductors can be used as energy 

transducers. 

电子邮件：xcwang@fzu.edu.cn; domen@chemsys.t.u-tokyo.ac.jp 

 

12.被引频次：3408 

题目：HIGH-PERFORMANCE LITHIUM BATTERY ANODES USING SILICON NANOWIRES 

作者：CHAN, CK;PENG, HL;LIU, G;MCILWRATH, K;ZHANG, XF;HUGGINS, RA;CUI, Y 

出处：NAT NANOTECHNOL 3 (1): 31-35 JAN 2008 

地址：STANFORD UNIV, DEPT CHEM, STANFORD, CA 94305 USA;STANFORD UNIV, DEPT 

MAT SCI & ENGN, STANFORD, CA 94305 USA;LAWRENCE BERKELEY NATL LAB, 

ENVIRONM ENERGY TECHNOL DIV, BERKELEY, CA 94720 USA;HITACHI HIGH 

TECHNOL AMER INC, ELECTRON MICROSCOPE DIV, PLEASANTON, CA 94558 USA 

摘要：There is great interest in developing rechargeable lithium batteries with higher energy capacity 

and longer cycle life for applications in portable electronic devices, electric vehicles and implantable 

medical devices(1). Silicon is an attractive anode material for lithium batteries because it has a low 

discharge potential and the highest known theoretical charge capacity (4,200 mAh g(-1); ref. 2). 
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Although this is more than ten times higher than existing graphite anodes and much larger than 

various nitride and oxide materials(3,4), silicon anodes have limited applications(5) because silicon's 

volume changes by 400% upon insertion and extraction of lithium, which results in pulverization and 

capacity fading(2). Here, we show that silicon nanowire battery electrodes circumvent these issues as 

they can accommodate large strain without pulverization, provide good electronic contact and 

conduction, and display short lithium insertion distances. We achieved the theoretical charge capacity 

for silicon anodes and maintained a discharge capacity close to 75% of this maximum, with little 

fading during cycling. 

电子邮件：yicui@stanford.edu 

 

13.被引频次：3370 

题目：LI-O-2 AND LI-S BATTERIES WITH HIGH ENERGY STORAGE 

作者：BRUCE, PG;FREUNBERGER, SA;HARDWICK, LJ;TARASCON, JM 

出处：NAT MATER 11 (1): 19-29 JAN 2012 

地址：UNIV ST ANDREWS, SCH CHEM, ST ANDREWS KY16 9ST, FIFE, SCOTLAND;CNRS, 

LAB REACTIVITE & CHIM SOLIDES, UMR 6007, F-80039 AMIENS, FRANCE 

摘要：Li-ion batteries have transformed portable electronics and will play a key role in the 

electrification of transport. However, the highest energy storage possible for Li-ion batteries is 

insufficient for the long-term needs of society, for example, extended-range electric vehicles. To go 

beyond the horizon of Li-ion batteries is a formidable challenge; there are few options. Here we 

consider two: Li-air (O-2) and Li-S. The energy that can be stored in Li-air (based on aqueous or 

non-aqueous electrolytes) and Li-S cells is compared with Li-ion; the operation of the cells is 

discussed, as are the significant hurdles that will have to be overcome if such batteries are to succeed. 

Fundamental scientific advances in understanding the reactions occurring in the cells as well as new 

materials are key to overcoming these obstacles. The potential benefits of Li-air and Li-S justify the 

continued research effort that will be needed. 

电子邮件：pgb1@st-andrews.ac.uk 

 

14.被引频次：3341 

题目：CHALLENGES FOR RECHARGEABLE LI BATTERIES 

作者：GOODENOUGH, JB;KIM, Y 

出处：CHEM MATER 22 (3): 587-603 FEB 9 2010 

地址：UNIV TEXAS AUSTIN, TEXAS MAT INST, AUSTIN, TX 78712 USA 

摘要：The challenges for further development of Li rechargeable batteries for electric vehicles are 

reviewed. Most important is safety, which requires development of a nonflammable electrolyte with 

either a larger window between its lowest unoccupied molecular orbital (LUMO) and highest 

occupied molecular orbital (HOMO) or a constituent (or additive) that can develop rapidly a 

solid/electrolyte-interface (SEI) layer to prevent plating of Li on a carbon anode during a fast charge 

of the battery. A high Li(+)-ion conductivity (sigma(Li) > 10(-4) S/cm) in the electrolyte and across 

the electrode/ electrolyte interface is needed for a power battery. Important also is ail increase in the 

density of the stored energy, which is the product of the voltage and capacity of reversible Li 

insertion/extraction into/from the electrodes. It will be difficult to design a better anode than carbon, 

but carbon requires formation of an SEI layer, which involves an irreversible capacity loss. The 

design of a cathode composed of environmentally benign, low-cost materials that has its 
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electrochemical potential pc well-matched to the HOMO of the electrolyte and allows access to two 

Li atoms per transition-metal cation would increase the energy density, but it is a daunting challenge. 

Two redox couples can be accessed where the cation redox couples are "pinned" at the top of the 0 2p 

bands, but to take advantage of this possibility, it must be realized in a framework structure that can 

accept more than one Li atom per transition-metal cation, Moreover, such a situation represents an 

intrinsic voltage limit of the cathode, and matching this limit to the HOMO of the electrolyte requires 

the ability to tune the intrinsic voltage limit. Finally, the chemical compatibility in the battery must 

allow a long service life. 

电子邮件：jgoodenough@mail.utexas.edu 

 

15.被引频次：2877 

题目：UNDERSTANDING BIOPHYSICOCHEMICAL INTERACTIONS AT THE NANO-BIO 

INTERFACE 

作 者 ： NEL, AE;MADLER, L;VELEGOL, D;XIA, T;HOEK, EMV;SOMASUNDARAN, 

P;KLAESSIG, F;CASTRANOVA, V;THOMPSON, M 

出处：NAT MATER 8 (7): 543-557 JUL 2009 

地址：UNIV CALIF LOS ANGELES, DAVID GEFFEN SCH MED, DIV NANOMED, LOS 

ANGELES, CA 90095 USA;UNIV BREMEN, DEPT PROD ENGN, FDN INST MAT SCI IWT, 

D-28359 BREMEN, GERMANY;UNIV CALIF LOS ANGELES, CALIF NANOSYST INST, LOS 

ANGELES, CA 90095 USA.etc 

摘要：Rapid growth in nanotechnology is increasing the likelihood of engineered nanomaterials 

coming into contact with humans and the environment. Nanoparticles interacting with proteins, 

membranes, cells, DNA and organelles establish a series of nanoparticle/biological interfaces that 

depend on colloidal forces as well as dynamic biophysicochemical interactions. These interactions 

lead to the formation of protein coronas, particle wrapping, intracellular uptake and biocatalytic 

processes that could have biocompatible or bioadverse outcomes. For their part, the biomolecules 

may induce phase transformations, free energy releases, restructuring and dissolution at the 

nanomaterial surface. Probing these various interfaces allows the development of predictive 

relationships between structure and activity that are determined by nanomaterial properties such as 

size, shape, surface chemistry, roughness and surface coatings. This knowledge is important from the 

perspective of safe use of nano materials. 

电子邮件：anel@mednet.ucla.edu 

 

16.被引频次：2792 

题目：HIGH-YIELD PRODUCTION OF GRAPHENE BY LIQUID-PHASE EXFOLIATION OF 

GRAPHITE 

作者：HERNANDEZ, Y;NICOLOSI, V;LOTYA, M;BLIGHE, FM;SUN, ZY;DE, S;MCGOVERN, 

IT;HOLLAND, B;BYRNE, M;GUNKO, YK;BOLAND, JJ;NIRAJ, P;DUESBERG, 

G;KRISHNAMURTHY, S;GOODHUE, R;HUTCHISON, J;SCARDACI, V;FERRARI, 

AC;COLEMAN, JN 

出处：NAT NANOTECHNOL 3 (9): 563-568 SEP 2008 

地址：UNIV DUBLIN TRINITY COLL, SCH PHYS, DUBLIN 2, IRELAND;UNIV DUBLIN 

TRINITY COLL, CRANN, DUBLIN 2, IRELAND;UNIV DUBLIN TRINITY COLL, SCH CHEM, 

DUBLIN 2, IRELAND;UNIV DUBLIN TRINITY COLL, SCH NAT SCI, DEPT GEOL, DUBLIN 2, 
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IRELAND;UNIV OXFORD, DEPT MAT, OXFORD OX1 3PH, ENGLAND;UNIV CAMBRIDGE, 

DEPT ENGN, CAMBRIDGE CB3 0FA, ENGLAND 

摘要：Fully exploiting the properties of graphene will require a method for the mass production of 

this remarkable material. Two main routes are possible: large-scale growth or large-scale exfoliation. 

Here, we demonstrate graphene dispersions with concentrations up to similar to 0.01 mg ml(-1), 

produced by dispersion and exfoliation of graphite in organic solvents such as N-methyl-pyrrolidone. 

This is possible because the energy required to exfoliate graphene is balanced by the 

solvent-graphene interaction for solvents whose surface energies match that of graphene. We confirm 

the presence of individual graphene sheets by Raman spectroscopy, transmission electron microscopy 

and electron diffraction. Our method results in a monolayer yield of similar to 1 wt%, which could 

potentially be improved to 7-12 wt% with further processing. The absence of defects or oxides is 

confirmed by X-ray photoelectron, infrared and Raman spectroscopies. We are able to produce 

semi-transparent conducting films and conducting composites. Solution processing of graphene 

opens up a range of potential large-area applications, from device and sensor fabrication to 

liquid-phase chemistry. 

电子邮件：colemaj@tcd.ie 

 

17.被引频次：2715 

题目：FOR THE BRIGHT FUTURE-BULK HETEROJUNCTION POLYMER SOLAR CELLS 

WITH POWER CONVERSION EFFICIENCY OF 7.4% 

作者：LIANG, YY;XU, Z;XIA, JB;TSAI, ST;WU, Y;LI, G;RAY, C;YU, LP 

出处：ADVAN MATER 22 (20): E135-+ MAY 25 2010 

地址：UNIV CHICAGO, DEPT CHEM, CHICAGO, IL 60637 USA;SOLARMER ENERGY INC, 

EL MONTE, CA 91731 USA 

摘要：The photovoltaic performance of polymer bulk heterojunction solar cells is studied 

systematically. Using a new benzodithiophene polymer (PTB7) and PC(71)BM (see figure) a power 

conversion efficiency of 7.4% has been achieved in PTB7/PC(71)BM-blend film, indicating a great 

potential and bright future for polymer solar cells (FF = fill factor, PCE = power-conversion 

efficiency). 

电子邮件：gangl@solarmer.com; lupingyu@uchicago.edu 

 

18.被引频次：2684 

题目：CO3O4 NANOCRYSTALS ON GRAPHENE AS A SYNERGISTIC CATALYST FOR 

OXYGEN REDUCTION REACTION 

作者：LIANG, YY;LI, YG;WANG, HL;ZHOU, JG;WANG, J;REGIER, T;DAI, HJ 

出处：NAT MATER 10 (10): 780-786 OCT 2011 

地址：STANFORD UNIV, DEPT CHEM, STANFORD, CA 94305 USA;CANADIAN LIGHT 

SOURCE INC, SASKATOON, SK S7N 0X4, CANADA 

摘要： Catalysts for oxygen reduction and evolution reactions are at the heart of key 

renewable-energy technologies including fuel cells and water splitting. Despite tremendous efforts, 

developing oxygen electrode catalysts with high activity at low cost remains a great challenge. Here, 

we report a hybrid material consisting of Co3O4 nanocrystals grown on reduced graphene oxide as a 

high-performance bi-functional catalyst for the oxygen reduction reaction (ORR) and oxygen 

evolution reaction (OER). Although Co3O4 or graphene oxide alone has little catalytic activity, their 
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hybrid exhibits an unexpected, surprisingly high ORR activity that is further enhanced by nitrogen 

doping of graphene. The Co3O4/N-doped graphene hybrid exhibits similar catalytic activity but 

superior stability to Pt in alkaline solutions. The same hybrid is also highly active for OER, making it 

a high-performance non-precious metal-based bi-catalyst for both ORR and OER. The unusual 

catalytic activity arises from synergetic chemical coupling effects between Co3O4 and graphene. 

电子邮件：hdai@stanford.edu 

 

19.被引频次：2599 

题目：BORON NITRIDE SUBSTRATES FOR HIGH-QUALITY GRAPHENE ELECTRONICS 

作者：DEAN, CR;YOUNG, AF;MERIC, I;LEE, C;WANG, L;SORGENFREI, S;WATANABE, 

K;TANIGUCHI, T;KIM, P;SHEPARD, KL;HONE, J 

出处：NAT NANOTECHNOL 5 (10): 722-726 OCT 2010 

地址：COLUMBIA UNIV, DEPT ELECT ENGN, NEW YORK, NY 10027 USA;COLUMBIA UNIV, 

DEPT MECH ENGN, NEW YORK, NY 10027 USA;COLUMBIA UNIV, DEPT PHYS, NEW 

YORK, NY 10027 USA;SUNGKYUNKWAN UNIV, SKUU ADV INST NANOTECHNOL SAINT, 

SUWON 440746, SOUTH KOREA;SUNGKYUNKWAN UNIV, DEPT MECH ENGN, SUWON 

440746, SOUTH KOREA;NATL INST MAT SCI, ADV MAT LAB, TSUKUBA, IBARAKI 

3050044, JAPAN 

摘要：Graphene devices on standard SiO2 substrates are highly disordered, exhibiting characteristics 

that are far inferior to the expected intrinsic properties of graphene(1-12). Although suspending the 

graphene above the substrate leads to a substantial improvement in device quality(13,14), this 

geometry imposes severe limitations on device architecture and functionality. There is a growing 

need, therefore, to identify dielectrics that allow a substrate-supported geometry while retaining the 

quality achieved with a suspended sample. Hexagonal boron nitride (h-BN) is an appealing substrate, 

because it has an atomically smooth surface that is relatively free of dangling bonds and charge traps. 

It also has a lattice constant similar to that of graphite, and has large optical phonon modes and a 

large electrical bandgap. Here we report the fabrication and characterization of high-quality 

exfoliated mono- and bilayer graphene devices on single-crystal h-BN substrates, by using a 

mechanical transfer process. Graphene devices on h-BN substrates have mobilities and carrier 

inhomogeneities that are almost an order of magnitude better than devices on SiO2. These devices 

also show reduced roughness, intrinsic doping and chemical reactivity. The ability to assemble 

crystalline layered materials in a controlled way permits the fabrication of graphene devices on other 

promising dielectrics(15) and allows for the realization of more complex graphene heterostructures. 

电子邮件：cdean@cisl.columbia.edu; jh2228@columbia.edu 

 

20.被引频次：2595 

题目： LARGE-AREA ULTRATHIN FILMS OF REDUCED GRAPHENE OXIDE AS A 

TRANSPARENT AND FLEXIBLE ELECTRONIC MATERIAL 

作者：EDA, G;FANCHINI, G;CHHOWALLA, M 

出处：NAT NANOTECHNOL 3 (5): 270-274 MAY 2008 

地址：RUTGERS STATE UNIV, PISCATAWAY, NJ 08854 USA 

摘要：The integration of novel materials such as single-walled carbon nanotubes and nanowires into 

devices has been challenging, but developments in transfer printing and solution-based methods now 

allow these materials to be incorporated into large-area electronics(1-6). Similar efforts are now 
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being devoted to making the integration of graphene into devices technologically feasible(7-10). 

Here, we report a solution-based method that allows uniform and controllable deposition of reduced 

graphene oxide thin films with thicknesses ranging from a single monolayer to several layers over 

large areas. The opto-electronic properties can thus be tuned over several orders of magnitude, 

making them potentially useful for flexible and transparent semiconductors or semi-metals. The 

thinnest films exhibit graphene-like ambipolar transistor characteristics, whereas thicker films behave 

as graphite-like semi-metals. Collectively, our deposition method could represent a route for 

translating the interesting fundamental properties of graphene into technologically viable devices. 

电子邮件：manish1@rci.rutgers.edu 
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题目：EMERGING APPLICATIONS OF STIMULI-RESPONSIVE POLYMER MATERIALS 

作 者 ： STUART, MAC;HUCK, WTS;GENZER, J;MULLER, M;OBER, C;STAMM, 

M;SUKHORUKOV, GB;SZLEIFER, I;TSUKRUK, VV;URBAN, M;WINNIK, F;ZAUSCHER, 

S;LUZINOV, I;MINKO, S 

出处：NAT MATER 9 (2): 101-113 FEB 2010 

地址：WAGENINGEN UNIV, LAB PHYS CHEM & COLLOID SCI, NL-6703 HB WAGENINGEN, 

NETHERLANDS;UNIV CAMBRIDGE, DEPT CHEM, MELVILLE LAB POLYMER SYNTH, 

CAMBRIDGE CB2 1EW, ENGLAND;N CAROLINA STATE UNIV, DEPT CHEM & BIOMOL 

ENGN, RALEIGH, NC 27695 USA;UNIV GOTTINGEN, INST THEORET PHYS, D-37077 

GOTTINGEN, GERMANY;CORNELL UNIV, DEPT MAT SCI & ENGN, ITHACA, NY 14853 

USA;LEIBNIZ INST POLYMERFORSCH DRESDEN EV, D-01069 DRESDEN, 

GERMANY;QUEEN MARY UNIV LONDON, SCH MAT SCI & ENGN, LONDON E1 4NS, 

ENGLAND;NORTHWESTERN UNIV, DEPT BIOMED ENGN, EVANSTON, IL USA;GEORGIA 

INST TECHNOL, SCH MAT SCI & ENGN, ATLANTA, GA 30332 USA;UNIV SO MISSISSIPPI, 

SCH POLYMERS & HIGH PERFORMANCE MAT, HATTIESBURG, MS 39406 USA;UNIV 

MONTREAL, DEPT CHEM, VILLE MONTREAL, PQ H3C 3J7, CANADA;UNIV MONTREAL, 

FAC PHARM, VILLE MONTREAL, PQ H3C 3J7, CANADA;DUKE UNIV, DEPT MECH ENGN 

& MAT SCI, DURHAM, NC 27708 USA;CLEMSON UNIV, SCH MAT SCI & ENGN, CLEMSON, 

SC 29634 USA;CLARKSON UNIV, DEPT CHEM & BIOMOL SCI, POTSDAM, NY 13699 USA 

摘要：Responsive polymer materials can adapt to surrounding environments, regulate transport of 

ions and molecules, change wettability and adhesion of different species on external stimuli, or 

convert chemical and biochemical signals into optical, electrical, thermal and mechanical signals, and 

vice versa. These materials are playing an increasingly important part in a diverse range of 

applications, such as drug delivery, diagnostics, tissue engineering and 'smart' optical systems, as 

well as biosensors, microelectromechanical systems, coatings and textiles. We review recent 

advances and challenges in the developments towards applications of stimuli-responsive polymeric 

materials that are self-assembled from nanostructured building blocks. We also provide a critical 

outline of emerging developments. 

电子邮件：luzinov@clemson.edu; sminko@clarkson.edu 
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题目：GRAPHENE TRANSISTORS 

作者：SCHWIERZ, F 
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出处：NAT NANOTECHNOL 5 (7): 487-496 JUL 2010 

地址：TECH UNIV ILMENAU, D-98694 ILMENAU, GERMANY 

摘要：Graphene has changed from being the exclusive domain of condensed-matter physicists to 

being explored by those in the electron-device community. In particular, graphene-based transistors 

have developed rapidly and are now considered an option for post-silicon electronics. However, 

many details about the potential performance of graphene transistors in real applications remain 

unclear. Here I review the properties of graphene that are relevant to electron devices, discuss the 

trade-offs among these properties and examine their effects on the performance of graphene 

transistors in both logic and radiofrequency applications. I conclude that the excellent mobility of 

graphene may not, as is often assumed, be its most compelling feature from a device perspective. 

Rather, it may be the possibility of making devices with channels that are extremely thin that will 

allow graphene field-effect transistors to be scaled to shorter channel lengths and higher speeds 

without encountering the adverse short-channel effects that restrict the performance of existing 

devices. Outstanding challenges for graphene transistors include opening a sizeable and well-defined 

bandgap in graphene, making large-area graphene transistors that operate in the current-saturation 

regime and fabricating graphene nanoribbons with well-defined widths and clean edges. 

电子邮件：frank.schwierz@tu-ilmenau.de 

 

23.被引频次：2348 

题目：A HIGHLY ORDERED NANOSTRUCTURED CARBON-SULPHUR CATHODE FOR 

LITHIUM-SULPHUR BATTERIES 

作者：JI, XL;LEE, KT;NAZAR, LF 

出处：NAT MATER 8 (6): 500-506 JUN 2009 

地址：UNIV WATERLOO, DEPT CHEM, WATERLOO, ON N2L 3G1, CANADA 

摘要：The Li-S battery has been under intense scrutiny for over two decades, as it offers the 

possibility of high gravimetric capacities and theoretical energy densities ranging up to a factor of 

five beyond conventional Li-ion systems. Herein, we report the feasibility to approach such 

capacities by creating highly ordered interwoven composites. The conductive mesoporous carbon 

framework precisely constrains sulphur nanofiller growth within its channels and generates essential 

electrical contact to the insulating sulphur. The structure provides access to Li(+) ingress/egress for 

reactivity with the sulphur, and we speculate that the kinetic inhibition to diffusion within the 

framework and the sorption properties of the carbon aid in trapping the polysulphides formed during 

redox. Polymer modification of the carbon surface further provides a chemical gradient that retards 

diffusion of these large anions out of the electrode, thus facilitating more complete reaction. 

Reversible capacities up to 1,320m Ah g(-1) are attained. The assembly process is simple and broadly 

applicable, conceptually providing new opportunities for materials scientists for tailored design that 

can be extended to many different electrode materials. 

电子邮件：lfnazar@uwaterloo.ca 
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题目：IONIC-LIQUID MATERIALS FOR THE ELECTROCHEMICAL CHALLENGES OF THE 

FUTURE 

作者：ARMAND, M;ENDRES, F;MACFARLANE, DR;OHNO, H;SCROSATI, B 
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地址：UNIV PICARDIE JULES VERNE, CNRS, LRCS 6007, F-80039 AMIENS, FRANCE;TECH 

UNIV CLAUSTHAL, INST PARTICLE TECHNOL, D-38678 CLAUSTHAL ZELLERFELD, 

GERMANY;MONASH UNIV, SCH CHEM, CLAYTON, VIC 3800, AUSTRALIA;MONASH 

UNIV, ARC CTR EXCELLENCE ELECTROMAT SCI, CLAYTON, VIC 3800, 

AUSTRALIA;TOKYO UNIV AGR & TECHNOL, DEPT BIOTECHNOL, KOGANEI, TOKYO 

1848588, JAPAN;UNIV SAPIENZA, DEPT CHEM, I-00185 ROME, ITALY 

摘要：Ionic liquids are room-temperature molten salts, composed mostly of organic ions that may 

undergo almost unlimited structural variations. This review covers the newest aspects of ionic liquids 

in applications where their ion conductivity is exploited; as electrochemical solvents for 

metal/semiconductor electrodeposition, and as batteries and fuel cells where conventional media, 

organic solvents (in batteries) or water (in polymer-electrolyte-membrane fuel cells), fail. Biology 

and biomimetic processes in ionic liquids are also discussed. In these decidedly different materials, 

some enzymes show activity that is not exhibited in more traditional systems, creating huge potential 

for bioinspired catalysis and biofuel cells. Our goal in this review is to survey the recent key 

developments and issues within ionic-liquid research in these areas. As well as informing materials 

scientists, we hope to generate interest in the wider community and encourage others to make use of 

ionic liquids in tackling scientific challenges. 

电子邮件：bruno.scrosati@uniroma1.it 

 

25.被引频次：2268 

题目：BLACK PHOSPHORUS FIELD-EFFECT TRANSISTORS 

作者：LI, LK;YU, YJ;YE, GJ;GE, QQ;OU, XD;WU, H;FENG, DL;CHEN, XH;ZHANG, YB 

出处：NAT NANOTECHNOL 9 (5): 372-377 MAY 2014 

地址：FUDAN UNIV, STATE KEY LAB SURFACE PHYS, SHANGHAI 200433, PEOPLES R 

CHINA;FUDAN UNIV, DEPT PHYS, SHANGHAI 200433, PEOPLES R CHINA;UNIV SCI & 

TECHNOL CHINA, HEFEI NATL LAB PHYS SCI MICROSCALE, HEFEI 230026, ANHUI, 

PEOPLES R CHINA;UNIV SCI & TECHNOL CHINA, DEPT PHYS, HEFEI 230026, ANHUI, 

PEOPLES R CHINA 

摘要：Two-dimensional crystals have emerged as a class of materials that may impact future 

electronic technologies. Experimentally identifying and characterizing new functional 

two-dimensional materials is challenging, but also potentially rewarding. Here, we fabricate 

field-effect transistors based on few-layer black phosphorus crystals with thickness down to a few 

nanometres. Reliable transistor performance is achieved at room temperature in samples thinner than 

7.5 nm, with drain current modulation on the order of 10(5) and well-developed current saturation in 

the I-V characteristics. The charge-carrier mobility is found to be thickness-dependent, with the 

highest values up to similar to 1,000 cm(2) V-1 s(-1) obtained for a thickness of similar to 10nm. Our 

results demonstrate the potential of black phosphorus thin crystals as a new two-dimensional material 

for applications in nanoelectronic devices. 

电子邮件：chenxh@ustc.edu.cn; zhyb@fudan.edu.cn 
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AIAA、AAS、IAF 最新会议 

AIAA 

（AIAA 来源：http://www.aiaa.org/） 

 

1.会议名称： 26th Saint Petersburg International Conference on Integrated Navigation Systems 

会议时间：27-29 May 2019 

会议地点：Saint Petersburg, Russia 

会议简介：TENTATIVE CONFERENCE TOPICS 

Inertial sensors, navigation and orientation systems 

Integrated navigation and motion control systems 

Global navigation satellite systems 

Gravimetric aids to navigation 

链接：http://www.elektropribor.spb.ru/en/conferences/143/ 

 

2.会议名称：18th International Forum on Aeroelasticity and Structural Dynamics 

会议时间：10 - 13 June 2019 

会议地点：Savannah, Georgia 

会议简介：The International Forum on Aeroelasticity and Structural Dynamics (IFASD) is the most 

important event for engineers and researchers working in the fields of aeroelasticity and structural 

dynamics, since the first event of 1981. Following the success of the IFASD 2017 held in Como, Italy, 

the 2019 forum will be held in Savannah, Georgia, USA. 

链接：https://www.aiaa.org/18th-International-Forum-on-Aeroelasticity-and-Structural-Dynamics/ 

 

3.会议名称：International Aeronautical Congress 2019 

会议时间：21 - 25 October 2019 

会议地点：Washington, DC 

链接：https://www.aiaa.org/iac2019/ 

 

4.会议名称： 27th Saint Petersburg International Conference on Integrated Navigation System 

会议时间：25 - 27 May 2020 

会议地点：Saint Petersburg, Russia 

会议简介：The 27th Saint Petersburg International Conference on Integrated Navigation Systems 

will be held by the State Research Center of the Russian Federation - Concern Central Scientific and 

Research Institute Elektropribor, JSC, on 25-27 May 2020. 

链接：https://www.aiaa.org/27th-St-Petersburg-ICINS/ 

 

 

 

 

http://www.aiaa.org/
http://www.elektropribor.spb.ru/en/conferences/143/
https://www.aiaa.org/18th-International-Forum-on-Aeroelasticity-and-Structural-Dynamics/
https://www.aiaa.org/iac2019/
https://www.aiaa.org/27th-St-Petersburg-ICINS/
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AAS 

（AAS 来源：http://astronautical.org/） 

1.会议名称： 42nd AAS Guidance, Navigation and Control Conference 

会议时间：February 1-6, 2019 

会议地点：Breckenridge, Colorado 

会议简介：Every year, the Rocky Mountain Section of the American Astronautical Society hosts a 

Guidance, Navigation and Control specialty conference to bring together the newest research and 

collaborations in the aerospace industry. 

链接：https://aas-rocky-mountain-section.org/ 

 

2. AAS/AIAA Astrodynamics Specialist Conference 

会议时间：August 10-15, 2019 

会议地点：Portland, Maine 

会议简介：Abstracts are to be submitted through a web based abstract submittal system. Using the 

web based system, authors will submit their abstract, author information and preprint before the 

conference. Authors will also use this site to submit their final manuscript after the conference. 

链接：http://www.space-flight.org/docs/2018_summer/2018_summer.html 

 

 

IAF 

（IAF 来源：http://www.iafastro.org/） 

1.会议名称：EUCASS 2019 

会议时间：1 - 4 July 2019 

会议地点：Madrid, Spain 

会议简介：The conference is organized by the EUCASS association, founded by a group of 

European scientists and engineers in order to provide, on the European continent, a high quality 

forum for the world aerospace scientific community. It is operated by the best specialists in EU, 

Russia and NIS. It attracts all players, research scientists, engineers, managers and decision makers, 

world over. It positions itself at the service of agencies and industry and strives to reduce the time to 

market of discoveries in academic laboratories. Its goal is to foster the competitiveness of its end 

users, industry and agencies alike. 

链接：http://www.eucass2019.eu/ 

 

 

 

 

 

http://astronautical.org/
https://aas-rocky-mountain-section.org/
http://www.space-flight.org/docs/2018_summer/2018_summer.html
http://www.iafastro.org/
http://www.eucass2019.eu/


              图书情报专题研究 

 52 

 

ACM 最新会议 

来源：http://www.acm.org/ 

1. 会议名称：ICVARS 2019  

会议时间：February 23-25, 2019 

会议地点：Perth, Australia 

会议简介：Welcome to the official website of the 2019 the 3rd International Conference on Virtual 

and Augmented Reality Simulations (ICVARS 2019). The conference will be held in Perth, Australia, 

during February 23-25, 2019. ICVARS 2017 and ICVARS 2018 was held successfully in Macquarie 

University, Sydney, Australia and Brisbane, Australia on Feb 18-21, 2017 and Feb 24-26, 2018 

respectively. The main objective of ICVARS 2019 is to present the latest research results of computer 

scientists and engineers related to Virtual and Augmented Reality Simulations topics. The ICVARS 

2019 conference brings together people from multiple disciplines and a diversity of cultures to 

explore new ways to design, develop, and evaluate novel methods for Virtual & Augmented Reality 

simulations, to discuss ideas that can lead to innovations, and to inspire us all. 

链接：http://www.icvars.org/ 

 

2.会议名称：ICMCR 2019 

会议时间：February 23-25, 2019 

会议地点：Fukuoka, Japan 

会议简介：2019 2nd International Conference on Mechatronics, Control and Robotics  will be held 

in Fukuoka Institute of Technology, Fukuoka, during February 23-25, 2019. It aims to provide a 

forum for researchers, practitioners, and professinals from the industry, academia and government 

who are working in the field of mechatronics, control and robotics to discourse on research and 

development, professional practice in related fields. 

ICMCR 2019 is also the Annual Meeting of JOACE editorial board, so it also serves to bring authors 

and editors of JOACE together to communicate face to face and discuss their latest research results 

and future development of JOACE. 

链接：http://www.icmcr.org/ 

 

3.会议名称：2019 the 2nd International Conference on Big Data Management (CFP Flyer) 

会议时间：February 22-24, 2019 

会议地点：中国珠海 

会议简介：Welcome to ICBDM 2019! ICBDM 2019 will be held in Zhuhai, China on February 

22-24, 2019 as the workshop of ICMLC 2019. It is organized by Asia Society of Researchers. The 

conference aims to bring together leading academic scientists, researchers and research scholars to 

exchange and share their experiences and research results on all aspects of Big Data Management. It 

also provides a premier interdisciplinary platform for researchers, practitioners and educators to 

present and discuss the most recent innovations, trends, and concerns as well as practical challenges 

encountered and solutions adopted in the fields of Big Data Management. 

链接：http://www.icbdm.org/                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

http://www.acm.org/
http://www.icvars.org/
http://www.icmcr.org/
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4.会议名称：SIGCSE 2019 

会议时间：February 27th - March 2nd  

会议地点：Minneapolis, Minnesota, USA 

会议简介：The SIGCSE Technical Symposium is the largest computing education conference 

worldwide organized by ACM SIGCSE. It attracts over 1,500 researchers, educators, and others 

interested in improving computing education in K-12 and higher education. 

链接：https://sigcse2019.sigcse.org/index.html 

 

5.会议名称：DATE 2019 

会议时间：25 to 29 March 2019 

会议地点：Florence, Italy   

会议简介：DATE is the top scientific event in Design, Automation, and Test of microelectronics and 

embedded systems for the academic and industrial research communities worldwide. It provides a 

unique networking opportunity, bringing together designers and design automation users, researchers 

and vendors, as well as specialists in hardware and software design, test and manufacturing of 

electronic circuits and systems. 

链接：https://www.date-conference.com/ 

 

6.会议名称：‹Programming› 2019 

会议时间：April 1-4, 2019 

会议地点：Genova, Italy 

会议简介：The International Conference on the Art, Science, and Engineering of Programming is a 

new conference focused on programming topics including the experience of programming. We have 

named it ‹Programming› for short. ‹Programming› seeks for papers that advance knowledge of 

programming on any relevant topic, including programming practice and experience. The third 

edition of ‹Programming› will be hosted in Genova, Italy, April 1-4, 2019. 

链接：https://2019.programming-conference.org/ 

 

7.会议名称：Cybersecurity Symposium 2018 

会议时间：April 9-11, 2018 

会议地点：Coeur d'Alene, Idaho 

会议简介：The 5th Annual Cybersecurity Symposium will be held at the Coeur d’Alene Resort, 

Coeur d’Alene, ID on April 9-11, 2018. The 2018 Cybersecurity Symposium is an opportunity for 

researchers, government agency representatives, and small and medium business professionals to 

come together to discuss the cybersecurity challenges we all face. 

链接：https://www.cybersecuritysymposium.org/ 

 

8.会议名称：ICISDM2019 

会议时间：April 6-8, 2019  

会议地点：University of Houston, Texas, USA 

会议简介：Welcome to the official website of the 3rd International Conference on Information 

System and Data Mining (ICISDM2019). The conference will take place at the University of 

Houston, Texas, USA during April 6-8, 2019. The aim as well as objective of ICISDM 2018 is to 

present the latest research and results of scientists working in the fields related to Information System 

https://sigcse2019.sigcse.org/index.html
https://www.date-conference.com/
https://2019.programming-conference.org/
https://www.cybersecuritysymposium.org/
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and Data Mining. This Symposium provides opportunities for the delegates to exchange new ideas 

and application through face-to-face discussions, to establish business or research relations and to 

find global partners for future collaborations. 

链接：http://www.icisdm.org/ 

 

9.会议名称：ACMSE 2019 

会议时间：April 18-20, 2019 

会议地点：Kennesaw State University 

会议简介：ACMSE 2019 will be held on Conference and Continuing Education Center of Kennesaw 

State University near the intersection of I-75 and Chastain Road. The area offers a variety of historic 

and recreational sites including the historic Kennesaw Mountain Battlefield Park, the Southern 

Museum of Civil War and Locomotive History, Lake Acworth and Lake Allatoona. Other nearby 

attractions include the Marietta History Museum, the Marietta National Military Cemetery, Red Top 

Mountain State Park and the “Gone With the Wind” Museum. Metro Atlanta provides a wide array of 

activities as well from historical sites and centers to major sporting events and other attractions 

including Underground Atlanta, Stone Mountain, the World of Coca Cola, the Georgia Dome, CNN 

Center, the Atlanta Aquarium, Centennial Park the MLK Center and the Atlanta Zoo. 

链接：http://ccse.kennesaw.edu/cs/acmse-2019.php 

 

10.会议名称：FSEN 2019 

会议时间：1 - 3 May, 2019 

会议地点：Tehran, Iran   

会议简介：FSEN is an international conference that aims to bring together researchers, engineers, 

developers, and practitioners from the academia and the industry to present and discuss their research 

work in the area of formal methods for software engineering. This conference seeks to facilitate the 

transfer of experience, adaptation of methods, and where possible, foster collaboration among 

different groups. The topics of interest cover all aspects of formal methods, especially those related to 

advancing the application of formal methods in the software industry and promoting their integration 

with practical engineering techniques. Following the success of the previous FSEN editions, the next 

edition of the FSEN conference will take place in Tehran, Iran, May 1-3, 2019. 

链接：http://fsen.ir/2019/ 
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IQPC 最新国防会议(Defence)  

IQPC 来源：http://www.iqpc.com/ 

 

1. 会议名称：International Armoured Vehicles 2019 

会议时间：21 - 24 January, 2019 

会议地点：Twickenham Stadium, London, United Kingdom 

会议简介：Over 650 armoured vehicles professionals – including over 250 industry experts and 400 

military leaders -  will gather for what is The World’s Largest Dedicated Armoured Vehicles 

Conference. 

Reflecting on the seventeen years since our first amoured vehicles event in 2001, we’ve seen the 

rapid evolution of land power doctrine. 2001 was the start of an extended period of 

counter-insurgency and counter-terror fighting, leading to the rapid acquisition of armoured vehicles, 

innovation in counter-IED technology and the proliferation of unmanned aerial systems. Now in 

2018, we see the emergence of multi-domain concepts of operation, a reorientation towards high-end 

peer conflict and the aggressive pursuit of disruptive technologies in AI and Robotics, which are sure 

to revolutionise and re-energise debate within the land forces community – not least, the armoured 

vehicles market.  

International Armoured Vehicles is the foremost annual meeting that drives this debate – providing a 

comprehensive dialogue on everything armoured vehicle related from the geostrategic issues shaping 

doctrine, to the challenges of MRO, lifecycle management and active procurement programmes, 

through to the next generation of ‘optionally manned’ combat vehicles. Put simply, over four days, 

military practitioners, research & development leaders, acquistion specialists and partners from 

industry will meet to discuss the full range of emerging technologies and changing CONOPS 

impacting the sector, and how to prepare for challenges to 2035 and beyond. 

链接：https://www.internationalarmouredvehicles.com/?utm_medium=portal&mac=IQPCCORP 

 

2.会议名称：Cyber Defence and Networking Security 

会议时间：29 - 31 January, 2019 

会议地点：London, UK 

会议简介：Cyber security looms ever-larger on the national security agenda. The paralysing effects 

of the recent ransomware assault on the NHS point to worrying vulnerabilities in network resilience, 

vulnerabilities which recur across defence, government and CNI. Unless the cyber threat is tackled 

head on, information security and operational capability will be severely compromised. 

CDANS 2018 will confront the challenge of securing the distributed network. As data-heavy remote 

assets and cloud storage proliferate, new weaknesses emerge for aggressors to exploit. With cyber 

now officially a NATO domain of warfare, the combat commander is increasingly sensitive to the 

need to encrypt his communications and platforms against offensive IW. For CNI, the active targeting 

of the network by terrorists, lone attackers and foreign governments necessitates a collaborative 

approach to defence, one which takes advantage of the national cyber security centres which continue 

http://www.iqpc.com/
https://www.internationalarmouredvehicles.com/?utm_medium=portal&mac=IQPCCORP
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to emerge across Europe. 

Join over 100 cyber experts in London from 29-31 January 2019, and enhance your approach to 

threat intelligence, incident response, training and remote asset protection. Benefit too from a 

forward looking agenda that will assess the merits of emerging and disruptive technologies, including 

advance analytics, AI and blockchain. Don’t miss a unique opportunity to defend your network 

against the cyber threat. 

链接：https://cdans.iqpc.co.uk/?utm_medium=portal&mac=IQPCCORP 

 

3.会议名称：International Military Helicopter 

会议时间：05 - 07 February, 2019 

会议地点：London, UK 

会议简介：2019 will be a timely opportunity for the military community to meet and discuss the 

strategic vision for the future of rotary assets within our armed forces and its role in the battlespace 

of tomorrow. 

This year, our community meets to define the threats of the future, understanding the need to develop 

capabilities to counter the growing electronic warfare threat, increasing surviability and assessing the 

operational requirements of platforms across all domains. 

Over the past seventeen years, The International Military Helicopter conference has built a reputation 

as a vital strategic forum for senior leaders of the global military helicopter community, welcoming 

commanders, service chiefs and programme directors from around the world to discuss major 

procurement programmes, share doctrine and methods, and to learn about emerging technologies in 

the sector. We look forward to welcoming you in February, as we look to deliver the platform for 

army, air and naval commanders look to confront both asymmetric and near-peer threats on land and 

at sea. 

链接：https://militaryhelicopter.iqpc.co.uk/?utm_medium=portal&mac=IQPCCORP 

 

4.会议名称：Support Ships 

会议时间：19 - 21 February, 2019 

会议地点：London, UK 

会议简介：The support ship market is undergoing a period of remarkable growth. The programmes 

which are ongoing in Europe, Asia, Australia, North America, South America and the Middle East 

reflect a pressing reality – the pace and scope of global maritime operations is changing, and so must 

the ships which support those operations. 

Support Ships 2019 will examine how the support and auxiliary fleet should be designed, deployed 

and maintained to meet tomorrow’s requirement. It will ask what these ships need to enable 

high-tempo and blue-water naval operations, and will examine the challenges posed by a range of 

specialist missions which exceed conventional replenishment – including medical support, 

amphibious operations and humanitarian disaster response. 

With the variety of missions increasing, there is an urgent need to stress-test the multi-role concept, 

and to identify the limits of a support ship blueprint which can accommodate multiple mission sets, 

without unreasonably increasing the acquisition cost. Moreover, with a view to driving efficiency and 

increasing capacity, we must rethink acquisition, and must identify how the support function can be 

safely and reliable outsourced to commercial providers. Support Ships will be the industry’s only 

opportunity to address these issues, and to ensure that the support fleet is primed to enable any 

https://cdans.iqpc.co.uk/?utm_medium=portal&mac=IQPCCORP
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operation, anywhere, today and tomorrow. 

链接：https://supportships.iqpc.com/?utm_medium=portal&mac=IQPCCORP 

 

5.会议名称：Airborne ISR & C2 battle Management 

会议时间：12 - 14 March, 2019 

会议地点：Hilton London Syon Park, Middlesex, United Kingdom 

会议简介：Now in its sixth year, the international Airborne ISR & C2 Battle Management conference 

has built a strong reputation among leaders from the Air and Intelligence communities who recognize 

the need to strengthen partnerships, share strategic objectives and build trust and understanding in an 

effort to enhance global intelligence and command and control infrastructures across the air, space 

and cyber domains.  

Building on the success of our 2018 event, which brought together over 200 delegates to focus on the 

contribution of airborne ISR and C2 capabilities to global reach and deterrence, next year’s 

conference will be themed around ‘Decision Advantage at the Speed of Relevance’, with emphasis 

on the changing nature of the ‘OODA Loop’ in a time of emerging disruptive technologies and Air 

leaders’ adoption of multi-domain concepts of operation. This theme has the potential to address 

some significant gaps in understanding between government and industry and across global alliances 

about the future of C2ISR as we plan for the full spectrum of operational environments and high-end, 

peer conflict. 

链接：https://airborneisr.iqpc.co.uk/?utm_medium=portal&mac=IQPCCORP 
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