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1、 会议简介 
年会时间 

2011年6月4日（周六） 

参加对象
物理系硕、博研究生、教师。 

会议目的 

以学术促交流，以交流促学术。 

学术委员会 

召集人：沈健 

委员：全体发展委员会成员 

年会筹备委员会 

召集人：吴义政 

委员：陈骏逸、刘凡美、俞熹、徐佳音、李灵芝 

年会召开期间的全体工作人员 

陈骏逸、刘凡美、俞熹、徐佳音、李灵芝

会议计划 

邀请报告 16个， 

海报 120个
评选出两名金奖海报，4名银奖海报
二、会议小结
2011复旦大学物理系学术年会2011年6月4日在光华楼二楼会议室及三楼展厅召开。本届会议的主席为物理系吴义政教授。周磊教授，陈张海教授，陈炎教授及沈健教授分别担任上午、下午及晚上的邀请报告主席。

2011复旦大学物理系学术年会的会议内容是由各位做邀请报告的教师及学生介绍一下近期的工作进展；各位有海报展出的学生给来参观的师生介绍自己的工作内容。这给物理系的师生提供了一个自由交流的平台。大会有教师邀请报告8个、学生及博士后邀请报告8个、海报（posters）120份。本次会议由各位与会教师积极参与“最佳海报”投票，评选出两名金奖海报，4名银奖海报。本届会议的参会人数共有300人，其中有249位物理系研究生及本科生，51位教师。
最佳海报获奖同学：

金奖： 陈宫，张焱
银奖：李军学，张强， 欧阳纯方， 藏佳栋
三、日程安排

2011年复旦物理系学术年会日程安排

2011年6月4日，周六 (地点：光华东辅楼400人会议室)

	8:00-8:30
	注册

	8:30-8:35 
	开幕式（发言人：沈健）

	邀请报告（教师）                        (主席:  周磊)

	8:35-9:00
	吴詠时
	Topological Quantum Matter and Interdisciplinary Frontier of Theoretical Science

	9:00-9:25
	封东来
	铁基超导的电子结构 –三年了我们在哪里？

	9:25-9:50
	殷立峰
	Magnetic Nanodot Assemblies beyond Nature

	邀请报告（学生）                       

	9:50 - 10:05
	李德力

（吴长勤组）
	Spike in transient photocurrent of organic solar cell: Exciton dissociation at interface

	10:05 - 10:20
	陈淳

（陈焱组）
	异质结构及多层铜氧化物高温超导体电子态性质的理论研究

	
	
	

	 10: 20-13:30 茶歇、海报（上午场）、 午餐；12: 00 拍集体照（地点：光华楼正门）
医学物理实验室(在逸夫科技楼)开放参观时间：12:30-1:30，欢迎老师同学有兴趣去参观 

	邀请报告（教师）                         (主席:  陈张海)  

	13:30-13:55
	田传山
	Isotopic Dilution Study of Vapor/Water Interface by Phase- Sensitive Sum Frequency Vibrational Spectroscopy

	13:55-14:20
	刘韡韬
	Sum-frequency vibrational spectroscopy on electrochemical interfaces

	14:20-14:45
	谭砚文
	“Seeing” the movements of Single Protein Molecules with Single-molecule Spectroscopy

	邀请报告（学生）                            (主席: 陈焱)  

	14:45-15:00
	何琼（博士后，周磊组）
	A transparet metamaterial to manipulate electromagnetic wave polarizations

	15:00 -15:15
	崔健

（蒋最敏组）
	Ferroelectricity of Er-stabilized beta-MnO2 film

	15:15-15:30
	吴西

（陈暨耀组）
	Gold nanorods: photothermal therapy of cancer and living cell imaging

	15:30-15:45
	付召明

（韦广红组）
	碳纳米管诱导淀粉样多肽A(25-35)在其表面形成桶结构

	   15:45-18:00 茶歇、海报（下午场）；  18:00-19:00 晚餐（旦苑餐厅3楼）

医学物理实验室(在逸夫科技楼)开放参观时间：17:00-18:00，欢迎老师同学有兴趣去参观

	邀请报告                         (主席:  沈健)

	19:00-19:15
	翟应腾

（龚新高组）
	Replica Exchange metadynamics and finite temperature properties of clusters

	19:15-19:30
	鹿健

（陈张海组）
	Selective enhancement of spin polarized exciton emissions in a single quantum dot embedded in a microcavity

	19:30-19:55
	吴施伟
	Probing Dynamics in Nanostructures

	19:55-20:20
	张远波
	Physics in Graphene Bilayer

	   20:20 – 20:40 颁奖+年会闭幕（主持：吴义政）
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五、报告摘要
（1） 教师邀请报告
Topological Quantum Matter and Interdisciplinary Frontier of Theoretical Science
吴詠时

这里向大家谈谈我近年对物理学基础研究走向的部分思考。对称性是二十世纪物理学三大主旋律之一。近年来物理学基础研究的潮流正在发生一个宁静的变革，其中一个主题就是对偶性。对偶性可以看作是对称性观念的推广和提升。本报告将向大家介绍这一变革的历史、现状和对未来的可能影响。特别是所谓的全息原理或者全息对偶性，可能导致物理学基础震撼性的更新。
铁基超导的电子结构 --三年了我们在哪里？
封东来教授
在这个报告中，我全面地回顾我们组对铁基超导电子结构三年的研究成果，阐述我们迄今达到的对铁基超导体的基本电子结构、结构相变、自旋密度波相变和超导相变的理解。
Magnetic Nanodot Assemblies beyond Nature
殷立峰副教授
We have developed strong capabilities to grow nanodot assemblies in ultrahigh vacuum with controllable size and density on / in both metallic and insulating templates. Based on our novel synthesis capability, we have studied artificial nanomagnets with tunable coupling strength via dimensionality control of the mediating electrons in one-dimensional (1D), 2D, and 3D. We show that such kind of dimensional confinement provides a unique way to induce novel magnetic properties and to gain control of them. Moreover, this novel synthesis capability provides a generic approach to fundamentally solve the bottleneck problem in studying organic spin valves, i.e., the ill-defined interface between magnetic electrodes and the organic spacer layer. 
Magnetic Nanodot Assemblies beyond Nature
田传山教授
Phase-sensitive sum-frequency vibrational spectroscopy (PS-SFVS) has been used to probe the isotopically diluted water/vapor interfaces in the spectral regions of OD (2200-2800 cm-1) and OH (3000-3800 cm-1) stretches. The experimentally measured Im
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is the surface nonlinear susceptibility, permit direct characterization of resonances of the interfaces. The Im
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spectrum of the HDO/vapor interface that is intrinsically simpler to analyze can be deduced from the result of isotopic dilution. It exhibits in the bonded-OH region a broad band comprising two parts with opposite signs, in contrast to those deduced earlier from fitting of the |
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|2 spectra and those calculated by MD simulation, but consistent with that obtained for the H2O/vapor interface.
Sum-frequency vibrational spectroscopy on electrochemical interfaces
刘韡韬教授
Sum-frequency vibrational spectroscopy (SFVS) has been established as a powerful surface technique for decades. It can obtain molecular-level information of any surface or interface reachable by photons, and has found applications in a large variety of systems. Electrochemical (EC) interfaces are among the most important types of interfaces, which, however, are usually formed between conductors and solutions. With both sides being strong infrared absorbers, they cannot be studied with conventional SFVS arrangements. In this talk, I'll discuss our new approach by combining SFVS with the surface-plasmon excitation. With greatly enhanced infrared transmission, we enabled SF studies on metal-solution interfaces, and extracted new information on surface EC reactions.
“Seeing” the movements of Single Protein Molecules with Single-molecule Spectroscopy
谭砚文教授
A working protein molecule is a molecule that is constantly moving in multiple timescales. Many enzymes endure sizable conformational remodeling on a timescale comparable to their catalytic cycle. These conformational dynamics may be critical to the enzymes' catalytic function. In adenylate kinase (AK) from E. coli, this involves a large-amplitude rearrangement of the enzyme's lid domain. We use high-resolution single-molecule FRET developed in our laboratory to measure AK's domain movements on its catalytic timescale. Armed with precise single-molecule FRET dynamics measurements and comprehensive bulk kinetic studies of the mechanism, we were able to quantitatively correlate AK's stochastic lid dynamics with its deterministic catalytic rates. I will also discuss what are the future and challenges of this technique.

Probing Dynamics in Nanostructures

吴施伟教授
Information of ultrafast dynamics in time domain is always desirable for revealing mechanisms in physical phenomena. However, for nanostructures with reduced dimensions, it’s difficult to obtain. In this talk, I will introduce some of our efforts to study dynamics in nanostructures. First, I will present our recent results on dynamics of phonons in graphene using our sensitive two-color time-resolved Raman spectroscopy combined with an optical microscope. Then, I will talk about our pursuit of simultaneous temporal and spatial resolutions by combining scanning probes with ultrafast lasers. At the end, I will show some progress of my lab at Fudan.
Physics in Graphene Bilayer

张远波教授

摘要：（没有提交！）

（2） 学生邀请报告
Spike in transient photocurrent of organic solar cell: Exciton dissociation at interface
李德力（吴长勤组）

摘要：（没有提交！）
异质结构及多层铜氧化物高温超导体电子态性质的理论研究
陈淳 （陈焱组）
摘要：（没有提交！）
A transparent metamaterial to manipulate electromagnetic wave polarizations
何琼博士后 （周磊组）
摘要：（没有提交！）
Ferroelectricity of Er-stabilized beta-MnO2 film
崔健（蒋最敏组）
摘要：（没有提交！）
Gold nanorods: photothermal therapy of cancer and living cell imaging

吴西（陈暨耀组）
Gold nanorods is an excellent photoabsorber for photo thermal therapy because of its strong local field enhancement and tunable surface plasma renounce band, which induce extra strong absorption at near infrared area. Also gold nanorods have been used as two photon luminescence cell imaging agency. But its quick photobleach under high power laser limited its usage. However, using gold nanorods as confocal reflectance imaging agency can avoid photobleach. Relevant cell experiment will be show in the talk.  
碳纳米管诱导淀粉样多肽A(25-35)在其表面形成桶结构
付召明（韦广红组）
摘要：（没有提交！）
Replica Exchange metadynamics and finite temperature properties of clusters
翟应腾（龚新高组）
We introduce and demonstrate a procedure leading to the computationally convenient and conceptually correct extraction of the free energy of the relevant states of a cluster at finite temperature, including all configurational entropy sources contributions. In the simple case considered for our demonstration, a small water cluster, the entropy is found to change drastically between one relevant state and another, and we show explicitly that the neglect of configurational contributions lead to large errors, totally unacceptable practically no less than conceptually.
Selective enhancement of spin polarized exciton emissions in a single quantum dot embedded in a microcavity
鹿健（陈张海组）
We demonstrate the selective coupling of a single quantum dot exciton spin state with the cavity mode in a quantum dot-micropillar cavity. By tuning the external magnetic fields, the Zeeman splitted exciton spin states coupled differently to the cavity due to field manipulation of their energyetunings. We found a 26 times increase in the emission rate of spin-up excitons with respect to spin-down excitons at the spectra resonance due to Purcell effect, which indicates the selective enhancement of light emission with specific polarization. A four-level rate equation model is developed and quantitatively agrees with our experimental data. Our results open new ways for future quantum light sources and quantum information processing applications. 
（3） 海报摘要

A great enhancement of transient photovoltage induced by the absorption of metal Al

武博（侯晓远组）
It seems obvious that an organic photovoltaic device is photo-excitable only when it is illuminated from its transparent electrode, say, an indium-tin-oxide (ITO) anode, so that the incident light can go through the electrode to generate photoinduced excitons in the organic layer. In the present experiment with a single-organic-layer structure of Al/CuPc/ITO, however, we find that even higher photovoltage would emerge upon illumination of the device from the Al side. Thorough investigation of the phenomenon by transient photovoltage measurements show that the extraordinarily enhanced photovoltage signals are observable for a large range of Al thickness up to 102 nm, at which the incident laser light could hardly penetrate the metal layer at all. It is thus suggested that absorption of the incident photons by the Al layer could enhance generation of photo-induced free carriers in the organic layer, giving rise to much raised photovoltage. To further confirm that this is the case, transient photovoltage measurements are also performed for single-layer devices with another structure of Au/NPB/Al/ITO, where the inserted Al layer is several nanometers thick. The results obtained support the hypothesis that, due to light absorption, holes would be generated in the Al layer and subsequently injected from Al into the organic material, resulting in further charge seperation in the organic layer by the internal built-in electric field. A detailed discussion about the mechanism will be given in the workshop presentation.
Real-space observation of chiral magnetic order in metallic thin film at room temperature 
陈宫 （吴义政组）
G. Chen1, A. Quesada2, J. Zhu1, J. Li1, Y. Huo1, T. P. Ma1, C. Won3, Z. Q. Qiu4, A. K. Schmid2, and Y. Z. Wu1

1 Department of Physics, State Key Laboratory of Surface Physics, and Advanced Materials Laboratory, Fudan University, Shanghai 200433, P. R. China

2 NCEM, Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA

3 Department of Physics, Kyung Hee University, Seoul 130-701, Republic of Korea

4 Department of Physics, University of California at Berkeley, California 94720, USA
Using the special feature of SPLEEM machine, we carefully mapped the spin structure of the stripe domains in Fe/2ML Ni/Cu(001) film. Usually, the Bloch wall is expected in the magnetic domain with perpendicular anisotropy in ultrathin magnetic film, but we were surprised to find the neel wall in this Fe/Ni bilayer. By determining the Mx, My, Mz components in the same magnetic domain, we found the in-plane magnetization in the neighboring domain walls are always anti-parallel aligned as shown in Fig.1, indicating a chiral order in this system. 

The standard theory onmagnetic domain will not result in such chiral order, so we proposed the Dzyaloshinskii-Moriya interaction (DMI) caused the chirality symmetry broken in this system. In general, DMI can only exist in the systems with the reversal symmetry broken, such like MnSi system. Very recently the chiral order was observed in the systems with monolayer Mn or Fe film grown on W substrate. However all those experiments was performed at low temperature, and in Fe/Ni system the spin chiral order can exist at room temperature. Moreover, we found that the chirality in the domain wall can be reversed for the right-hand to the left-hand by reversing the growth order of Ni film and Fe film. So our results suggest that the DMI locates at Fe/Ni interface, then the contribution of DMI will get weaker for thicker film, and indeed we observed that the domain wall change into the block wall for thicker Fe/Ni bilayer. Using Monte-Carlo simulation, we successfully reproduced such antiparallel Neel wall in the magnetic stripe domain. 
[image: image5.emf]
Fig.1, (a)-(c) the different components of magnetization in the same domain. (d) the integrated spin structure of the magnetic domain, the darkness indicates the z-component, and the colors indicate the in-plane components.
Evolution of magnetic stripe domain in the vertical magnetic field
陈宫 （吴义政组）
G. Chen1, J. Zhu1, J. Li1, A. Quesada2, A. N'Diaye2, T. P. Ma1, Y. Huo1, 

A. K. Schmid2, and Y. Z. Wu1 

1 Department of Physics, State Key Laboratory of Surface Physics, and Advanced Materials Laboratory, Fudan University, Shanghai 200433, P. R. China 

2 NCEM, Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA 
The evolution of magnetic stripe domain with different stripe width in perpendicular magnetic field was carefully investigated by spin-polarized low-energy electron microscopy. We found the stripe width with the magnetization opposite to the field first decreases with the field, then disappear one by one until form a single domain if the stripe width is less than 600nm, as shown in Fig.1. This result is significant different with a recent report (Saratz, PRL, 104, 077203 (2010)) in which the stripe domain first change into the bubble phase before being fully magnetized. Moreover, we found that the black domain at high field always keeps a constant width before it disappear, and a linear correlation between the width of stripe domain in zero fields and the width of the narrowest stripe domain in the fields could be found(as shown in Fig.2), indicating the minimum domain width is determined by the magnetic anisotropy. Such phenomenon can’t be understood using the existing theoretic models, and we think the DMI may play an important role during the measurement.
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Fig.1: The evolution of the stripe domain in the perpendicular filed.
Fig.2: the relation between the minimum domain width and the initial domain width at zero field 

Directional emissions achieved with anomalous reflection phases of metamaterials

丁鲲（周磊组）
Kun Ding1;_, Tao Jiang2, Jiaming Hao1, Linxin Ran2, and Lei Zhou1;$

1Physics Department, Fudan University, Shanghai 200433, China

2The Electromagnetic Academy, Zhejiang University, Hangzhou 310027, China

A directionally radiating antenna is highly desirable, in order to save unnecessary energy loss along unwanted radiation directions [1]. A simple method is to put a ground plane on the back of an antenna to shield the backward radiations of the antenna, for example, using photonic crystal(PhC) can significantly modulate the radiation efficiency and directivity of the antenna[2]. However, due to the Bragg mechanism[3] such systems are typically bulky for microwave applications. Recently, there has been much interest to employ metamaterials to control the radiation behaviors of antennas[4, 5]. For instance, directional emission can be achieved by simply putting a point source inside a metamaterial with zero refractive index[4], or inside a subwavelength cavity formed by speci_cally designed

metamaterials[5]. However, similar to PhCs, such systems are still bulky and complex, which limit their applications in microwave technologies. Based on the concept of transformation optics, an antenna substrate has been designed to support high radiation directivity and efficiency[6], but the complicated distributions of permittivity and permeability make it difficult to realize in practice.
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A Chirality Switching Device Designed with Transformation Optics

丁鲲（周磊组）
Yuan Shen, Kun Ding
, Wujiong Sun, and Lei Zhou$

State Key Laboratory of Surface Physics and Key Laboratory of Micro and Nano Photonic

Structures (Ministry of Education), Fudan University, Shanghai, 200433, China
Switching the chirality is our dreams due to the importance of it which originates from asymmetric synthesis[1]. It is not easy to achieve because the structure needs to be changed mechanically. However people can use optical ways to "change" the chirality of certain objects effectively, for example a mirror transforms a right-handedness object to a left-handedness image. In recent years the propose of Transformation Optics [2{4] has provided a convenient way to do this, but such an approach suffers the limitations that the device is object-depended and the objects hidden inside the device must be transparent. In viewing these previous effects, we find it still highly challenging to design a  chirality-switching device. So in this paper we show that an optical device can be designed based on Transformation Optics[2{4], such that an object hidden inside would exhibit a reversed chirality (i.e., from left-handedness to right-handedness) for an observer at the far field. Distinct from a perfect mirror which also creates a chirality-reversed image, our device makes the original object completely invisible to the far field observer. Numerical simulations are employed to demonstrate the functionalities of the designed devices in both two- and three-dimensional spaces, as shown in the following figure[5].
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通过模板法与溶胶凝胶法生长LPCMO纳米线（UROP）
张强（沈健组）
Qiang Zhang (2008 Undergraduate)1
Supervisor: Jian Shen, Lifeng Yin 

1. Patronized by the UROP Wangdao Project

Multi-phases coexistence in metal Oxides with well defined composition (single crystal), especially obvious in cuprates and manganates, covers a typical scale of 1-100nm, depending on the competition of double exchanges and Coulomb effect
. The study of the Electron Phase Separation (EPS) under spatial confinement close to the typical scale helps to comprehend strong connection system, including the novel phenomena such as CMR, high Tc superconductivity and multiferroics. Synthesis of the small scale rare earth manganates exposing the single electron  phase in confined space is exact the research in this direction; free from the limitation of boundary, the nanowires fabricated through Porous Anodic Aluminum(PAA) & Sol-Gel deserve attention, especially considering the advantages of lower synthesis temperature, tunable stoichiometry, tunable size and ordered array
. Through the PAA & Sol-Gel means, we have synthesized the nanowires for the research of the EPS with the primary verification of XRD and SEM; and the approaches for the synthesis of the long, abundant and ordered nanowires are on the way!
Reference: 

 C.N.R.Rao, Phase Separation in Metal Oxides, Chem. Eur.J.2003, 9,No.4

 Phys. Status Solidi B, 241, 15 (2004)
Single crystal growth of Heisenberg spin ladder and spin chain
泮丙营（李世燕组）
Bingying Pan, Weinan Dong, Xiaochen Hong and Shiyan Li

Department of Physics, Fudan University, Shanghai, China 
Low dimensional magnets have attracted great attention because of their simplicity in theoretical models, novel quantum phenomena and relation to high temperature superconductivity. Among them, quasi-1D systems such as spin ladders and spin chains have found their realization in several materials, especially in some organic-metal compounds which can sustain good 1D dimensionality down to very low temperature. We have grown Heisenberg spin ½ antiferromagnetic spin ladder (C5H12N)2CuBr4 by evaporation method and obtained (C5H12N)CuBr3 in a similar way. We identify (C5H12N)CuBr3 as a Heisenberg spin chain via its magnetic property and crystal structure. No antiferromagnetic transition was observed down to 1.8K. Thermal conductivity measurement down to millikelvin will be measured soon, to detect the low-energy excitations in them.
Thermal dynamic behaviors of Au-Si droplets at high temperature

邵渊敏（蒋最敏组）
Yuanmin Shao, Tianxiao Nie and Zuimin Jiang*
Au-Si eutectic droplet is chosen as conventional catalyst for nanowire growth thanks to the high diffusion rate of silicon in gold. However, years of study actually have not unveiled all aspects of intrinsic Au-Si migration mechanism. In this paper, we report the transport of Au-Si droplets on a silicon surface with rising annealing temperature in argon atmosphere. The process is observed by transmission electron microscopy (TEM). The droplets are found to dig downward to the silicon substrate and form a SiO2 island on the surface. An electrochemical model is proposed to explain the morphology of Au-Si droplets. Both Au-assisted oxidation of silicon in the SiO2-Si interface and diffusion of silicon atoms facilitate the kinetic dynamics. At the temperature as high as 1100℃, Au-Si droplets start to move laterally in the smooth SiO2-Si interface just like self-propelled motion of liquid droplets on solid surfaces. The driving force is attributed to the symmetry breaking of droplet surface tension along the contact line. Different contact angles on the interface with distinct chemical potential pull the liquid forward and nucleation energy makes up for the interface dissipation.
铁基超导体母体各向异性输运性质的研究
贺诚（封东来组）
通过对铁基超导母体单晶样品进行detwin，我们可以测得样品面内各向异性的输运性质。我们对11，111，和122体系样品进行了输运性质的测量，并对对铁基超导样品的各向异性进行定性讨论。
Demonstrate the enhancement in band edge

肖虹（陆昉组）
photoluminescence (PL) of ZnO films interacted with graphene plasmon. The single- and few-layer graphene flakes were successfully prepared by micromechanical exfoliation of HOPG on top of SiO2/ZnO film. The layer number of graphene can be typically identified by the thickness measured using AFM and Raman spectra. It was found that enhanced photoluminescence strongly depends on the surface corrugation of ZnO and the layer number of graphene. In single-layer graphene the enhancement emission of ZnO film is larger than that of few-layer graphene. Furthermore, the blue-shift in the peak position is observed upon decreasing the layer number layer of graphene. These results provide good evidence that observed remarkable nhancement can be attributed to the resonant excitation of graphene Plasmon and its transformation into propagating photons via the interaction with corrugated ZnO surface.Furthermore, there is a correlation between PL enhancement of ZnO films and the layer number of graphene. As the emission energy of ZnO match closely with the surface plasmon of monolayer graphene, it is speculated that the resonant coupling of the near band edge emission in ZnO into the surface plasmons enhances the emission efficiency. This is a new phenomenon that will motivate us to explore the optical properties of graphene and its application.
In -plane magnetic anisotropy in Fe/MgO/GaAs(001) system
李军学（吴义政组）
G. Chen, J. X. Li, J. Zhu, J. H. Liang, and Y. Z. Wu

Department of Physics, State Key Laboratory of Surface Physics, and Advanced Materials Laboratory,Fudan University, Shanghai 200433, People’s Republic of China
Interest in a ferromagnet(FM)/semiconductor (SC) systemhas increased significantly over the last two decades dueto the emergence of the field of spintronics[1].The efficiencyof the spin injection from a metallic FM layer into a SClayer is usually very low due to the conductivity mismatch[1].This difficulty can be overcome by inserting an insulatingtunneling layer at the FM/SC interface[2].Therefore, Fe/MgO/GaAs(001)could also be a promising candidate for future spintronicdevices. The spin injection in an FM/SC system shouldbe very sensitive to interface properties, so in order to furthermanipulate the spin injectionin aFe/MgO/GaAs(001) system,it is essential to understand the magnetic properties inFe/MgO/GaAs(001) with an ultrathin MgO interlayer.

In this work, the in-plane magnetic anisotropy ofFe/MgO/GaAs(001) system has been carefully studied as afunction of MgO thickness. The epitaxial relationis Fe(001)[110]//MgO(001)[100]//GaAs(001)[100] for dMgO>1monolayer (ML). The interfacial uniaxial anisotropy was greatly reduced bythe MgO interlayer, and the easy axis of the fourfold anisotropy was found to rotate from theGaAs<100>direction to the GaAs<110>direction. Such anisotropy transition happens within the 1.2ML MgO thickness range. 

Our results may benefit the design of spintronics devices based on the Fe/MgO/GaAs(001) system.
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Formation and characterization of multilayer GeSi nanowires on miscut Si (001) substrates

龚华（钟振扬组）
Hua Gong,Yingjie Ma, Yongliang Fan, Zuimin Jiang, Zhenyang Zhong*

Surface Physics Laboratory (National Key Laboratory), and Department of Physics, Fudan University, Shanghai 200433, China
Semiconductor nanowires have attracted enormous attention as building blocks for nanoscale electronics, photonics, energy conversion and storage dueto their unique electronic, optical and phonon properties [1,2]. Particularly, Si-based nanowires were broadly studieddueto their compatibility with the sophisticated Si technology. The nanowires can be fabricated by top-down and bottom-up methods. However, the obtained nanowires so far were generally aligned out-of plane.It wasstill a big challenge to apply thosenanowires in electronic devices and the subsequent integration.[2]In this report, a feasible routine to obtainGeSinanowires on miscut Si (001) substrates by strain-induced self-assembly processeswas described. Laterally arranged GeSi nanowirescould be readily formed duringheteroepitaxy of Ge on miscut Si (001) substrates with 8ooff toward <110>, which were oriented along the miscut direction.[3]Such self-assembled GeSi nanowires were affected by the miscut angle and the growth conditions. By multilayer growthof GeSi nanowiresseparated with Si spacers, three-dimensionally self-assembled GeSi nanowires were first obtained on the similar miscut Si (001) substrates. In addition, Raman spectra and photoluminescence spectra were obtained from the multilayer GeSi nanowires.These self-assembled GeSi nanowires canbe readily embedded in Si matrix and compatible with the sophisticated Si technology.This means that the characterization and the device fabrication of these nanowires can be easily doneusing sophisticated Si technology. Therefore, these self-assembled GeSi nanowires could facilitate the exploration of the unique properties and the novel device applications of nanowires.
 * zhenyangz@fudan.edu.cn
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The enhancement of intracellular delivery of anti-cancer drugs by the Tat peptide

赵金凤（陈暨耀组）
The Tat peptides have been reported to enhance the intracellular delivery of many kinds of macromolecules, such as DNA, RNA and proteins. In this work, the enhancement of cellular uptake for some anticancer drugs by the Tat was studied for the first time in human nasopharyngeal carcinoma cells (KB cells) and uterine carcinoma cells (Hela cells). The Tat and drugs including sulfonated aluminum phthalocyanines (AlPcS), doxorubicin (DOX) and CdTe quantum dots (QDs), were connected to form drug-Tat with a noncovalent way which was simple and safe to living cells. The cellular uptake of drug-Tat and drugs alone were comparatively studied by the confocal fluorescence imaging measurements, because these three drugs were all fluorescent materials. The statistic results from a series of fluorescence images for each case demonstrate that the Tat peptides could increase the cellular uptake of these anticancer drugs for at least twofold. This enhancement of dug-Tat on cellular uptake was found to be seriously suppressed at the incubation temperature of 4 0C, indicating that the endocytosis was probably the main path of Tat mediated transmembrane delivery. The Tat peptides show a potential to improve the intracellular delivery of anticancer drugs.

Spatial differences of burstiness in the temporal occurrence

of earthquakes

赵晓雪（黄吉平组）
Xiaoxue Zhao1, Shigeru Shinomoto2 and Jiping Huang1
1 Department of Physics, Fudan University, Shanghai, China   2 Department of Physics, Kyoto University, Kyoto, Japan

A lot of emphasis has been put on the universal properties of earthquake occurrences in different spatial areas on the Earth. Methods usually are based on analyzing inter-event interval distribution and rescaling the distribution by suitable variables. However, fewer take into account the correlation between adjacent intervals. Here we employ metric Lv, which can abstract non-Poissonian burstiness feature out of a non-stationary sequence (burstiness), in order to detect fine structures in generating events. Surprisingly we have found at least three trends in the spatial distribution of Lv values on the Earth, indicating that actually there is systematic variation of burstiness spastically. In this way, non-Poissonian features are amplified and thus bear witness to the circumstances underlying event generation. This work may have further implications to non-stationary sequence analysis.
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[image: image19.png]Figure 1: FDTD calculated normalized (a) H-plane and (b) E-plane radiation patterns of a 6 mm-long monopole antenna put

vertically on our metamaterial substrate sized 56mm x 56mm (circles) and on a metallic ground plane of the same size (lines),
with frequency setting at 9.0GHz. Normalized (c) H-plane and (d) E-plane radiation patterns of a monopole antenna put
vertically on our metamaterial substrate, obtained by FDTD simulations (circles), experiments (stars), and the GF method

(dashed dotted lines), with frequency setting at 10.04GHz.
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[image: image21.png]Figure 1: (a) Radiation pattern of a line source placed inside the 2D device. (b)Radiation pattern of a
in free space, at the mirror-reflection position of the source. (c) Radiation pattern of a directional source inside
which emits rays only along two directions § = £(—Z, %2, 0)ko. (d) Radiation pattern of another directi
in free space, which emits rays only along two directions k = (2, 32, 0)ko.
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