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Tech News & New Tech（技术前沿）
Technique Makes Highly Efficient, Secure Holograms 
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New hologram produces 3-D images across different spectrums of light. Source: Capasso Lab 

Holograms are a ubiquitous part of our lives. They are in our wallets -- protecting credit cards, cash and driver's licenses from fraud -- in grocery store scanners and biomedical devices.

Even though holographic technology has been around for decades, researchers still struggle to make compact holograms more efficient, complex and secure.

Researchers at the Harvard John A. Paulson School of Engineering and Applied Sciences have programmed polarization into compact holograms. These holograms use nanostructures that are sensitive to polarization (the direction in which light vibrates) to produce different images depending on the polarization of incident light. This advancement, which works across the spectrum of light, may improvement anti-fraud holograms as well as those used in entertainment displays.

The research is described in Science Advances.

"The novelty in this research is that by using nanotechnology, we've made holograms that are highly efficient, meaning that very little light is lost to create the image," said Federico Capasso, the Robert L. Wallace Professor of Applied Physics and Vinton Hayes Senior Research Fellow in Electrical Engineering and senior author of the paper. "By using incident polarized light, you can see far a crisper image and can store and retrieve more images. Polarization adds another dimension to holograms that can be used to protect against counterfeiting and in applications like displays."

Harvard's Office of Technology Development has filed patents on this and related technologies and is actively pursuing commercial opportunities.

Holograms, like digital photographs, capture a field of light around an object and encode it on a chip. However, photographs only record the intensity of light while holograms also capture the phase of light, which is why holograms appear three-dimensional.

"Our holograms work like any other but the image produced depends on the polarization state of the illuminating light, providing an extra degree of freedom in design for versatile applications," said Mohammadreza Khorasaninejad, postdoctoral fellow in the Capasso Lab and first author of the paper.

There are several states of polarization. In linearly polarized light the direction of vibration remains constant while in circularly polarized light it rotates clockwise or counterclockwise. The direction of rotation is the chirality.

The team built silicon nanostructured patterns on a glass substrate, which act as superpixels. Each superpixel responds to a certain polarization state of the incident light. Even more information can be encoded in the hologram by designing and arranging the nanofins to respond differently to the chirality of the polarized incident light.

"Being able to encode chirality can have important applications in information security such as anti-counterfeiting," said Antonio Ambrosio, a research scientist in the Capasso Lab and co-first author. "For example, chiral holograms can be made to display a sequence of certain images only when illuminated with light of specific polarization not known to the forger."

"By using different nanofin designs in the future, one could store and retrieve far more images by employing light with many states of polarization," said Capasso.

Because this system is compact, it has application in portable projectors, 3D movies and wearable optics.

"Modern polarization imaging systems require cascading several optical components such as beam splitters, polarizers and wave plates," said Ambrosio. "Our metasurface can distinguish between incident polarization using a single layer dielectric surface."

"We have also incorporated in some of the holograms a lens function that has allowed us to produce images at large angles," said Khorasaninejad. "This functionality combined with the small footprint and lightweight, has significant potential for wearable optics applications."
技术产生高效、安全的全息图
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新的全息图能够产生光的不同光谱的3-D图像。资料来源：卡帕索实验室

全息图是我们生活中一个无处不在的部分。它们存在于我们的钱包中——保护信用卡、现金和驾驶执照免受欺诈——还存在在杂货店扫描仪和生物医学设备中。

尽管全息技术已经存在了几十年了，研究人员仍然在努力令紧凑的全息图更加高效、复杂和安全。

哈佛大学约翰A•保尔森工程与应用科学学院的研究人员已经将偏振编入了紧凑的全息图中。这些全息图利用对偏振（光振动的方向）敏感的纳米结构，根据入射光的偏振来生产不同的图像。这种在光的光谱范围内都起作用的提升可能会改善反欺诈全息图以及那些用于娱乐显示器中的全息图。

该研究在《科学发展》中有所描述。

 “这项研究的新颖之处在于，通过使用纳米技术，我们已经获得了非常高效的全息图，这意味着在创建图像时几乎没有光的损失，”应用物理的罗伯特L•华莱士教授、电机工程文顿海斯高级研究员兼该论文的资深作者费德里科•卡帕索表示。“通过使用入射偏振光，从长远来看你能够看到一个更清晰的图像，并且能够存储和检索更多的图像。偏振向全息图增加了一个层面，可以用来防止假冒，并且用于像显示设备这样的应用程序。”

哈佛技术开发办公室已经对此和相关技术申请了专利，并且正在积极地寻求商业机会。

全息图，像数码照片，捕获一个物体周围的光场，然后将其编码到一个芯片上。然而，照片只能记录光的强度，而全息图能够捕捉到光的相位，这就是为什么全息图能够呈现出立体感的原因。

 “我们的全息图工作与其他工作一样，但是该图片的产生是取决于照明光的偏振态，在设计方面为各种应用提供了额外的自由度，”卡帕索实验室博士后研究员兼该论文的第一作者穆汗木德拉扎•科拉森内扎得称。

有几种偏振的态。在直线偏振光下，振动方向保持不变，而在圆偏振光下，振动方向会发生顺时针或逆时针的转动。旋转方向是手性。

该研究小组在玻璃基板上建立硅纳米结构图案，作为超像素。每个超像素对入射光的某个偏振态进行回应。通过设计和布置纳米片来对偏振入射光的手性进行不同的回应，在全息图中能够编入甚至更多的信息。

 “能够对手性进行编码在防伪等信息安全方面具有重要的应用，”卡帕索实验室的研究科学家兼该共同第一作者的安东尼奥•安布罗休表示。“例如，手性全息图能够用来在伪造者不了解的特定偏振光的照射下才显示出某些图像序列。”

 “通过在未来使用不同的纳米片设计，人们可以通过采用具有许多偏振态的光来存储和检索更多的图片，”卡帕索表示。

由于该系统结构紧凑，它在便携式投影机、3D电影和耐磨光学方面都能够应用。

 “现代偏振成像系统需要级联几个光学元件，例如分束器、偏振器和波片，”安布罗西奥所称。“我们的元表面能够使用单层介质表面来区分入射偏振。”

 “我们已经在一些全息图中加入了透镜功能，令我们能够在大角度下产生图像，” 科拉森内扎得称。“这项与占地面积小和重量轻相结合的功能在耐磨光学应用中具有显著的潜能。”
How Light is Detected Affects the Atom That Emits It 
Flick a switch on a dark winter day and your office is flooded with bright light, one of many everyday miracles to which we are all usually oblivious.

A physicist would probably describe what is happening in terms of the particle nature of light. An atom or molecule in the fluorescent tube that is in an excited state spontaneously decays to a lower energy state, releasing a particle called a photon. When the photon enters your eye, something similar happens but in reverse. The photon is absorbed by a molecule in the retina and its energy kicks that molecule into an excited state.

Light is both a particle and a wave, and this duality is fundamental to the physics that rule the Lilliputian world of atoms and molecules. Yet it would seem that in this case the wave nature of light can be safely ignored.

Kater Murch, assistant professor of physics in Arts & Sciences at Washington University in St. Louis, might give you an argument about that. His lab is one of the first in the world to look at spontaneous emission with an instrument sensitive to the wave rather than the particle nature of light, work described in the May 20th issue of Nature Communications

His experimental instrument consists of an artificial atom (actually a superconducting circuit with two states, or energy levels) and an interferometer, in which the electromagnetic wave of the emitted light interferes with a reference wave of the same frequency.

This manner of detection turns everything upside down, he said. All that a photon detector can tell you about spontaneous emission is whether an atom is in its excited state or its ground state. But the interferometer catches the atom diffusing through a quantum "state space" made up of all the possible combinations, or superpositions, of its two energy states.

This is actually trickier than it sounds because the scientists are tracking a very faint signal (the electromagnetic field associated with one photon), and most of what they see in the interference pattern is quantum noise. But the noise carries complementary information about the state of the artificial atom that allows them to chart its evolution.

When viewed in this way, the artificial atom can move from a lower energy state to a higher energy one even as its follows the inevitable downward trajectory to the ground state. "You'd never see that if you were detecting photons," Murch said.

So different detectors see spontaneous emission very differently. "By looking at the wave nature of light, we are able see this lovely diffusive evolution between the states," Murch said.

But it gets stranger. The fact that an atom's average excitation can increase even when it decays is a sign that how we look at light might give us some control over the atoms that emitted the light, Murch said.

This might sound like a reversal of cause and effect, with the effect pushing on the cause. It is possible only because of one of the weirdest of all the quantum effects: When an atom emits light, quantum physics requires the light and the atom to become connected, or entangled, so that measuring a property of one instantly reveals the value of that property for the other, no matter how far away it is.

Or put another way, every measurement of an entangled object perturbs its entangled partner. It is this quantum back-action, Murch said, that could potentially allow a light detector to control the light emitter.

"Quantum control has been a dream for many years," Murch said. "One day, we may use it to enhance fluorescence imaging by detecting the light in a way that creates superpositions in the emitters.

"That's very long term, but that's the idea," he said.
光被探测的方式影响着发出该光的原子

在黑暗的冬日轻轻点击一个开关，你的办公室就会充斥着耀眼的灯光，这是我们通常不会注意到的一个每天都会发生的奇迹。

物理学家可能会根据光的粒子性来描述所发生的事情。处于激发状态下的荧光管中的原子或分子会自发衰变到较低的能量状态，释放出被称为光子的粒子。当光子进行你的眼睛，类似的情况会发生，不过是以相反的顺序发生的。光子在视网膜中被一个分子所吸收，然后其能量将该分子刺激到一个激发状态。

光即是粒子又是波，而这种双重性是控制原子和分子的小人国世界的物理学的基础。然而，在这种情况下似乎光的波动性能够被完全忽略。

华盛顿大学圣路易斯分校艺术与科学学院物理学的助理教授卡特尔•默奇可能会对此向你提供一个论据。他的实验室是世界上第一个通过对波动敏感的仪器来研究自发辐射的实验室，而不是研究光的粒子属性，该研究工作在5月20日发行的《自然通信》中有所描述。

他的试验仪器是由一个人造原子（实际上是一个具有两种状态的超导电路或能量水平）以及一个干涉仪组成的，其中发射的光的电磁波会干扰相同频率的参考波。

这种探测方式将一切都颠倒了，他表示。一个光子探测器能够告诉你的关于自发辐射的全部内容是原子是否处于激发状态或是基态。但干涉仪能够捕捉通过一个由两种能量状态的所有可能组合或叠加构成的量子“状态空间”扩散的原子。

这实际上要比它听起来麻烦得多，因为科学家们将追踪一个非常微弱的信号（与光子相关的电磁场），并且他们在干涉模式下看到的大多数内容都是量子噪声。但是该噪音携带了有关能够令人造原子勾画出其发展的人造原子状态的补充信息。

以这种方式看待时，人造原子能够从较低的能量状态转变为较高的能量状态，即使是在其沿着向下轨迹发展到基态的过程中。“如果你在探测光子，那么你永远也看不到这种现象，”默奇称。

因此，不同的探测器看到的自发辐射是非常不同的。“通过观察光的波动性，我们能够看到状态间的这个可爱的扩散发展，”默奇称。

但是它变得更加陌生。原子的平均激发能够在其衰变情况下激发的事实对于我们研究光的方式可能会为我们有关发射出光的原子提供一些控制来说是一个迹象，默奇说。

鉴于推动该动机的影响，这可能听起来像是因果的逆转。这有可能只是由于所有量子效应中最古怪的一个量子效应：当一个原子发射光时，量子物理学要求光和原子进行连接或缠结，从而测量出立即为一方显示出该属性的价值的另一方的属性，无论相距多远。

或者换一种说法，纠缠对象的每个测量都会扰乱其纠缠伙伴。该量子的反作用，默奇称，可能会令光探测器来控制光发射器。

 “量子控制多年来一直是个梦想，”默奇说。“有一天，我们能够使用它，以一种在发射器中创造叠加的方式来探测光，从而增加荧光成像。”

 “这是非常长期的，但是这是其中的理念，”他称。
Nanoparticles Present Sustainable Way to Grow Food Crops 
Researchers at Washington University in St. Louis hope that nanoparticle technology can help reduce the need for fertilizer, creating a more sustainable way to grow crops such as mung beans. Source: WUSTLScientists are working diligently to prepare for the expected increase in global population -- and therefore an increased need for food production-- in the coming decades. A team of engineers at Washington University in St. Louis has found a sustainable way to boost the growth of a protein-rich bean by improving the way it absorbs much-needed nutrients.

Ramesh Raliya, a research scientist, and Pratim Biswas, the Lucy & Stanley Lopata Professor and chair of the Department of Energy, Environmental & Chemical Engineering, both in the School of Engineering & Applied Science, discovered a way to reduce the use of fertilizer made from rock phosphorus and still see improvements in the growth of food crops by using zinc oxide nanoparticles.

The research was published April 7, 2016 in the Journal of Agricultural and Food Chemistry. Raliya said this is the first study to show how to mobilize native phosphorus in the soil using zinc oxide nanoparticles over the life cycle of the plant, from seed to harvest.

Food crops need phosphorus to grow, and farmers are using more and more phosphorus-based fertilizer as they increase crops to feed a growing world population. However, the plants can only use about 42 percent of the phosphorus applied to the soil, so the rest runs off into the water streams, where it grows algae that pollutes our water sources. In addition, nearly 82 percent of the world's phosphorus is used as fertilizer, but it is a limited supply, Raliya said.

"If farmers use the same amount of phosphorus as they're using now, the world's supply will be depleted in about 80 years," Raliya said. "Now is the time for the world to learn how to use phosphorus in a more sustainable manner."

Raliya and his collaborators, including Jagadish Chandra Tarafdar at the Central Arid Zone Research Institute in Jodhpur, India, created zinc oxide nanoparticles from a fungus around the plant's root that helps the plant mobilize and take up the nutrients in the soil. Zinc also is an essential nutrient for plants because it interacts with three enzymes that mobilize the complex form of phosphorus in the soil into a form that plants can absorb.

"Due to climate change, the daily temperature and rainfall amounts have changed," Raliya said. "When they changed, the microflora in the soil are also changed, and once those are depleted, the soil phosphorus can't mobilize the phosphorus, so the farmer applies more. Our goal is to increase the activity of the enzymes by several-fold, so we can mobilize the native phosphorus several-fold."

When Raliya and the team applied the zinc nanoparticles to the leaves of the mung bean plant, it increased the uptake of the phosphorus by nearly 11 percent and the activity of the three enzymes by 84 percent to 108 percent. That leads to a lesser need to add phosphorus on the soil, Raliya said.

"When the enzyme activity increases, you don't need to apply the external phosphorus, because it's already in the soil, but not in an available form for the plant to uptake," he said. "When we apply these nanoparticles, it mobilizes the complex form of phosphorus to an available form."

The mung bean is a legume grown mainly in China, southeast Asia and India, where 60 percent of the population is vegetarian and relies on plant-based protein sources. The bean is adaptable to a variety of climate conditions and is very affordable for people to grow.

Raliya said 45 percent of the worldwide phosphorus use for agriculture takes place in India and China. Much of the phosphorus supply in developing countries is imported from the United States and Morocco-based rock phosphate mines.

"We hope that this method of using zinc oxide nanoparticles can be deployed in developing countries where farmers are using a lot of phosphorus," Raliya said. "These countries are dependent on the U.S. to export phosphorus to them, but in the future, the U.S. may have to help supply food, as well. If this crop can grow in a more sustainable manner, it will be helpful for everyone."

"This is a broader effort under way at the nexus of food, energy and water," Biswas said. "Nanoparticle technology enabled by aerosol science helps develop innovative solutions to address this global challenge problem that we face today."
纳米粒子有助于实现食作物的可持续种植 

圣路易斯州华盛顿大学的研究人员希望纳米技术可以帮助减少对化肥的需求，创造一种更加可持续的方式来种植作物，比如说绿豆。资料来源：WUSTL（圣路易斯州华盛顿大学）科学家们正努力为未来几十年内预计的全球人口的增长做准备——因此对于食品生产也会有更多的需求。圣路易斯州华盛顿大学的个工程师团队已经发现了一种提高高蛋白豆子生长的可持续的方式，即通过改善其吸收急需的营养物质的方式。

研究科学家Ramesh Raliya以及能源、环境与化学工程系的主任Lucy & Stanley Lopata教授Pratim Biswas——他们都在工程与应用科学学院——发现了一种减少化肥（用岩石磷制成）使用的方法，并且通过使用氧化锌纳米颗粒还看到了粮食作物生长的改善。

该研究发表在2016年4月7日的《农业与食品化学》杂志上。Raliya说，这是第一次研究显示如何在植物的整个生命周期中——从播种到收获——利用氧化锌纳米粒子来调动土壤中的自然的磷。

粮食的生长需要磷，农民们正在使用越来越多的磷肥，因为这些肥料能增加作物产量以养活不断增长的世界人口。但是，植物只能吸收施加到土壤中的磷总量的42%，因此剩下的磷就跑到了水流中，而水中磷会刺激藻类的生长，污染我们的水源。此外，世界上将近82%的磷都被用作为肥料，但磷的供应量是有限的，Raliya说。

“如果农民们使用他们现在使用的那么多的磷，那么全球磷供应量将在大约80年内耗尽，”Raliya说，“现在，全球的人是时候学习如何以一种更加可持续的方式使用磷了。”

Raliya和他的合作者们——包括印度焦特布尔市中央干旱地带研究所的Jagadish Chandra Tarafdar——用植物根部附近的真菌创造了氧化锌纳米分子，这种真菌帮助植物调动和吸收土壤中的养分。锌还是植物的一种必需的营养素，因为它与三种酶相互作用，而这三种酶可以把土壤中磷的复杂形式组织成植物能吸收的形式。

“由于气候变化，日常气温和降雨量都改变了，”Raliya说，“当这些东西改变了，土壤中的微生物也发生了变化，而一旦这些微生物被耗尽了，土壤磷就不能调动磷，那么农民们就会施加更多磷肥。我们目标是把酶的活性增加几倍，这样我们就可以多调动几倍的土壤磷。”

当Raliya和其团队把锌纳米粒子施加到绿豆植物的叶子中的时候，它把磷的吸收率增加了将近11%，而三种酶的活性也增加了84%到108%。这能带来在土壤中添加磷的更少的需求，Raliya说。

“当酶的活性增加的时候，你就不需要施加额外的磷了，因为它已经在土壤中了，知只是不是以植物可以吸收的形式存在，”他说，“当我们采用了这些纳米粒子，它能把磷的复杂形式组织成可吸收的形式。”

绿豆是一种主要种植在中国、东南亚和印度的豆类，那里60%的人口是素食主义者，并且依靠植物蛋白来源。这种豆子能适应更重气候条件，人们也能负担得起种植这种作物。

Raliya 说，全球用于农业的磷有45%是在印度和中国使用的。供应给发展中国家的大多数磷是从美国和摩洛哥的磷矿中进口的。

“我们希望，利用氧化锌纳米粒子的这种方法可以在发展中国家得到部署，这些国家的农民都使用了大量的磷，”Raliya说，“这些国家都依赖于美国出口磷给他们，但是在未来，美国可能也不得不帮助供应食物。如果这种作物可以以一种更加可持续的方式生长，这对于每个人来说都将是有益的。”

“这是在食品、能源和水的关系上正在进行的更广泛的努力，”Biswas说，“气溶胶科学所带来的纳米粒子技术能够帮助开发出创新的解决方案，以解决我们今天面临的这一全球性挑战问题。”
Metal Alloy（金属合金）
Induction heat treatment of sheet-bulk metal formed parts

In order to produce high strength lightweight products with functional elements, such as gearings and carriers, bulk forming operations can be applied to sheet metal. For this process class the term ‘sheet-bulk metal forming’ has been established recently. Using these cold forming operations a high surface quality, shortened process chains, and a work hardening of the material can be achieved. This makes it a promising process, for instance for the manufacture of typical components for the automotive powertrain.

Owing to the three-dimensional stress and strain states present during sheet-bulk metal forming, microstructural ductile damage can occur in the form of micro-voids. These act as sites for crack initiation and -growth and are limiting the components fatigue life. Additionally, depending on the material flow properties, tensile residual stresses can be present in the components’ formed functional elements. During service, the components are subjected to cyclic loading via these functional elements, thus residual tensile stresses exert an unfavorable influence on crack initiation and crack growth, and therefore on the components’ fatigue life.

To counteract potential crack initiation on the surface or in the subsurface regions, following the forming process, temperature and microstructurally related compressive residual stresses can be induced by a martensitic transformation due to local heat treating of the components’ surface and subsequent water-air spray cooling. The objective of the present study by Hans-Bernward Besserer et al. from Leibniz University Hannover and FAU Erlangen-Nuremberg was to test whether such stress states can be induced in a controlled manner in semi-finished tailored blanks manufactured by orbital cold-forming.

Residual stress measurements before and after induction heat treatment in the workpieces’ edge region using x-ray diffractometry revealed that compressive residual stresses could be induced and controlled by varying the spray cooling conditions.
单体金属成型零件的感应热处理

为了通过功能元件生产出高强度的轻质产品，例如传动装置和载体，形成操作的主体能够被用于覆盖金属。对于分类“单体金属成型”的程序最近才刚刚建立。通过使用这些冷形成操作，能够实现一个高表面质量、缩短型处理链以及加工硬化的材料。这令其成为了一个有前途的程序，例如用于汽车动力系统典型组件的制造。

由于在单体金属形成过程中会呈现三维应力和应变状态，因此在微空隙形式中会产生微观韧性损伤。这些将作为裂纹萌生和发展的位置，并且将限制部件的疲劳寿命。此外，根据材料的流动性，在组件形成的功能元件中可能会出现拉伸残余应力。在服务期间，组件将通过这些功能元件而进行循环载荷，因此残余拉伸应力会对裂缝萌生和裂纹增长产生不利的影响，从而会对疲劳寿命产生不利影响。

为了抵制表面及表面下区域潜在的裂纹萌生，在形成过程之后，与压缩残余应力有关的温度和微观结构可以通过马氏体式变化来得到诱导，这是由于该组件表面及表面下水气喷雾冷却的局部热处理。莱布尼兹汉诺威大学及FAU埃尔兰根-纽伦堡的汉斯-伯恩瓦德•贝塞雷尔等人呈现的这个研究的目的是测试这样的应力状态是否能够在外环冷成型制造的半成品激光拼焊中以一种受控的方式得到诱导。

利用X射线法在工件边缘区域进行感应热处理前后所进行的残余应力测量结果表明，压缩残余应力可以通过改变喷雾的冷却条件来进行诱导和控制。
Composite Materials（复合材料）
Dow Automotive Systems Takes Carbon-Fibre Bonding to the Next Level




Dow Automotive Systems has extended its technology for carbon fibre bonding solutions and added an innovative injection bonding technique for BETAFORCE composite bonding adhesives. 

Dow explains that injection bonding is a further example for the customising capabilities of BETAFORCE to address specific customer requirements for production, such as open times and cycle times, without affecting mechanical properties. By adjusting these parameters individually, it helps customers improve their assembly process efficiencies. Further, this enables the wider application of carbon fibre parts in mix material assembly and thus supports manufacturers’ lightweight strategies, such as those at BMW Group and its recent BMW 7er series.

According to Dow, one special process to bond carbon fibre parts to metal in side frame applications along the roof is injection bonding. Here the carbon fibre part is used as inlay in a metal housing running along the A-pillar into the roof and down the D-pillar  to ensure stability of the occupant cell engaged in side-pole impact and rollover as well as increase vehicle torsional stiffness with subsequent improved ride-handling and NVH at the lowest mass. The challenge integrating such long carbon fibre composite parts is the management of the differential Coefficient of Linear Thermal Expansion (CLTE) along the assembly as well as during the operative life of the vehicle. 

Dow adds that based on a two-component polyurethane structural adhesive technology, BETAFORCE is characterised by a high elongation factor and outstanding modulus. While the high modulus provides the needed stiffness, the elongation factor enables a high level of energy absorption and flexibility to manage differential CLTE. To achieve the joining of both materials, the adhesive is injected by a robot and surrounds the carbon fibre for a durable bonding of differential substrate components. Further, BETAFORCE provides a superb adhesion to multi-material substrates, such as carbon fibre or coated metal, enabling advanced lightweight solutions for automotive manufacturers such as BMW Group.
陶氏汽车系统创新碳纤维粘合带





陶氏汽车系统已经扩展了其用于碳纤维粘接解决方案的技术，并且对BETAFRCE复合粘接胶添加了创新型注入粘接技术。

陶氏解释称，注入型粘合是BETAFORCE满足特定客户的要求在不影响机械性能的前提下进行生产的定制能力的进一步例子。通过单独调整这些参数，它能够帮助客户提高其装配工艺的效率。此外，这令碳纤维部件在混合材料组装中得到了广泛应用，从而支持了制造商减轻重量的策略，例如宝马集团及其最近BMW 7er系列中实施的策略。

据陶氏称，一个将碳纤维部件粘合在顶部侧架应用的金属上的特殊工艺是注塑粘合。在此，碳纤维部件被用作镶嵌于金属外壳中，沿A柱流入顶部，并且沿D柱流下，以确保涉及侧面柱碰撞和翻车的乘员空间的稳定性，并且通过随后在最低质量下提高的驾驶-处理及NVH来增加汽车的扭转刚度。整合如此长的碳纤维复合材料部件所面临的挑战是沿装配置及在车辆运行寿命期间线性热膨胀的微分系统（CLTE）的管理。

陶氏补充称，基于双组分聚氨酯结构粘合剂技术，BETAFORCE的特征在于一个高度延伸的因子和出色的弹性模量。在高模量提供了所需的刚度的同时，延伸因子令能量吸收和灵活性达到了管理差动CLTE的较高水平。为了实现这两种材料的粘合，粘合剂由机器人注入，并且包围在碳纤维周围以获得差动基板组件的耐久粘合。此外，BETAFORCE为多材料基板提供了一个极好的粘合性，例如碳纤维或涂覆金属，从而而BMW集团这样的汽车制造商获得了先进的轻质解决方案。

Huntsman Advanced Materials Helps to Deliver Greater Sustainable Mobility in the Rail Sector

Freight transport, passenger rolling stock and rail infrastructure are all in focus as manufacturers search for solutions that can help them to maintain their competitive edge and secure long-term growth, within the context of sustainable mobility in a low-carbon Europe.

According to Huntsman, improvements to production processes, weight savings, low maintenance costs, innovative designs and compliance to safety and environmental standards are all key priorities. Huntsman Advanced Materials, a pioneer among the commercial developers of adhesives for rail applications, is finding that its products have an increasingly important role to play in this market shift, when used in composite bonding applications.

It explains that this is reflected in the land transport sector’s current 25% share of the European composites market, with the rail industry’s use of composites seeming set to continue its growth at an average rate of 10.5% per annum. 

Composites offer a combination of properties – such as high strength, low weight, excellent heat, moisture, corrosion and impact resistance – that Huntsman explains are not present in any individual components. Compared with their traditional metal counterparts, composite materials provide lightweight solutions and are now utilised more and more in rail manufacture.  

Huntsman claims that, solutions, such as ARALDITE FST 40004 / 40005 - a novel resin system that is also well suited for use with its different families of adhesives - illustrate how Huntsman is working to deliver performance and process enhancements to a variety of rail applications. 

Offering excellent FST and weight saving properties, Huntsman says its  ARALDITE FST 40004 / 40005 allows the production of parts with comparable quality to RTM, infusion and pultrusion processes. Due to its excellent mechanical performance, small parts can be made quickly, large parts can be produced at low temperature injection and a very low exotherm enables the production of high thickness parts.

Huntsman is also modifying its high-performance processing solution for aerospace composites interiors – ARALDITE FST 40002 / 40003 – to make it suitable for structural and non-structural part production, as a cost effective replacement for low cost phenolic resins.

It describes the advantages of using adhesives with composites are well documented and numerous. As well as allowing the assembly of dissimilar materials and higher weight loads, adhesives improve the uniform distribution of strain and stresses across bonded joints. They maintain material strength and integrity as there are no holes, rivets or fastening elements, facilitating greater design and aesthetic possibilities which are also lighter in weight than mechanical fixings. 

For vehicle operation, lighter weight results in improved performance and lower energy consumption - increasingly important criteria for many rail car designs and high-speed railway projects in particular.

Fire safety standards continue to harmonise across the rail industry’s international borders, bringing with them more demanding performance levels for all.

ARALDITE 2033 is a new two component gap-filling epoxy with flame retardant properties that has surpassed the HL3 hazard level of fire safety testing under the rigorous unified pan-European EN 45545-2 testing regime. Classified in the combined R22 Interior and R23 Exterior category, it meets all requirements to achieve the HL3 level, with test parameters that include for instance, evaluation of spread of flame, ignitability, or smoke and toxic gas emissions.

For structural parts such as roofs, doors, floors and semi-structural products such as floor coverings, seat to floor attachments, door frames and hinges, it explains that ARALDITE AW 4859 / HW 4859 is an example of an epoxy adhesive which offers the advantages of ease of application, high strength and shock resistance on multi-material assemblies. 

In Italy for example, Huntsman says that this adhesive has been used to bond a simple overlap joint aluminium seat fixture in a high-speed train. In this instance, ARALDITE AW 4859 / HW 4859 was selected for its excellent dynamic load and fatigue resistance. 

ARALDITE AW 4859 / HW 4859 is also described as offering excellent chemical resistance and thermal stability, even in temperatures as high as 140°C, making it particularly beneficial for exterior applications on carriages, where it helps to reduce structural weight and improves fatigue resistance on metal assemblies. 

ARALDITE 2013 is another example of an epoxy adhesive chosen for its superior properties. Offering excellent adhesion, high durability in ambient weather conditions, fatigue resistance and toughness, this adhesive has been used to bond GRP driver cabins. Providing greater design freedom, it supports the structural strength and integrity of the more complex and ergonomic shapes of driver cabins now seen on the latest generation of high-speed trains. 

For trackside applications such as signal light boxes, traffic control boxes and rail joint construction and repairs, where electrical insulation, very good weathering, thermal resistance and flame retardancy are vital, Huntsman offers a number of products in its epoxy and methacrylate-based adhesives ranges. 

Examples include Norwegian manufacturers which attached train detection sensors on the track with ARALDITE adhesives, Swedish businesses which utilised them to assemble rail shifters and rail companies in the UK, Spain, Romania which used ARALDITE to bond rail joint assemblies.

ARALDITE AV 5308 / HV 5309-1 and ARALDITE AW 106 / HV 997 are two more examples of adhesives from Huntsman which feature on British Rail's Register of Approved Adhesives and are found in application in the UK on fishplate rail line butt joint assemblies.

Laurent Pourcheron, Marketing Manager Adhesives for Huntsman Advanced Materials, comments, “The success of all these projects shows how adhesive bonding continues to grow as the preferred method of assembly for many high performance rail applications. Given the highly valued combination of the superior properties and processing efficiencies they offer, it’s clear to see why both adhesives and composites are rapidly becoming the materials of choice for many rail manufacturers.”
亨斯迈先进材料有助于为铁路部门提供更高的可持续机动性

在低碳欧洲实现可持续机动性的背景下，货运、客运车辆及铁路基础设施都是制造商寻求解决方案以帮助他们维持竞争优势以及确保长期增长的焦点。

据亨斯迈称，生产工艺、重量减轻、低维护成本、创新设计以及符合安全和环保标准的改进都是主要的优先事项。亨斯迈先进材料，铁路应用粘合剂的商业开发者中的一个先驱，发现其产品在应用于复合粘接应用时，在市场转型方面发挥着越来越重要的作用。

它解释称，这在土地运输部门目前欧洲复合材料市场25%的份额中有所体现，其中铁路行业对复合材料的使用似乎将按照每年10.5%的平均率持续增长。

复合材料提供了性能的结合——例如高强度、低重量、优异的耐热性、防潮、防腐和耐冲击性——亨斯迈解释这些属性并不存在于任何单个组件中。与传统的金属组件相比，复合材料提供轻量的解决方案，并且在轨道制造方面应用得越来越多。

亨斯迈声称，溶液，例如ARALDITE FST 40004/40005——一种同样适用于其不同粘合剂族系的新型树脂系统——表明了亨斯迈是如何运作为不同的轨道应用提供性能和工艺的改进。

通过提供优良的FST和轻量化的特性，亨斯迈称，其ARALDITE FST 40004/40005令部件的生产具有与RTM、注射以及拉挤工艺相媲美的品质。由于其优良的机械性能，小部件能够快速制成，而大型部件能够在低温注射情况下生产，并且非常低的放热能够生产出高厚度的部件。

亨斯迈还为航空复合材料内饰修改了其高性能的处理溶液——ARALDITE FST 40002/40003——令其适用于结构和非结构性部件的生产，作为低成本酚醛树树脂的一种成本效益型替代品。

它描述了对复合材料使用粘合剂的优点是有据可查并且是非常多的。并且成就了异种材料和较重负载的装配，粘合剂改善了整个接头应变和应力的均匀分布。他们维持了材料的强度和完整性，因为其中没有孔洞、铆钉或坚固元件，促进了在重量方面比机械固定更轻的更大的设计和审美可能性。

对于车辆的操作，重量更轻会产生提高的性能和较低的能量消耗——特别是这对于许多轨道车辆和高速铁路工程成为了日益重要的标准。

消防安全标准继续在铁路行业的国际边界中进行协调，为所有行业带来了更为苛刻的性能水平。

ARALDITE 2033是一款具有阻燃性能的新型双组分间隙填充环氧树脂，其在严格统一的泛欧洲EN45545-2测试制度下，超过了消防安全检测的HL3危险等级。被分类在合并R22内饰和R23外观类别中，它符合所有实现HL3水平的要求，例如包括测试参数火焰的蔓延评估，可燃性或烟雾及有毒气体排放的评估。

对于结构组件，例如顶层、门和地板，以及半结构产品，例如地板、座位到地板的附件、门框和铰链，它解释称，ARALDITE AW 4859/HW 4859是提供易于应用、高强度以及在多材料组件中具有耐冲击性等优势的环氧粘合剂的一个例子。

例如，在意大利，亨斯曼称这种粘合剂已经被用于粘合在高速列车中简单的搭接铝座椅夹具。在这种情况下，ARALDITE AW 4859/HW 4859因其优良的动态负载及耐疲劳性而得到选择。

ARALDITE AW 4859/HW 4859也被描述为能够提供优良的耐化学性热稳定性，即使是在高达140°C的温度下，这令其特别适用于车厢的外部应用，在那里它能够帮助减少结构重量，并且改善金属组件的耐疲劳性。

ARALDITE 2013是另一个因其优异特性而被选择的环氧粘合剂的例子。通过提供优良的附着力、在周围天气下提供较高的耐久性、抗疲劳性和韧性，该粘接剂已经被用于粘结GRP驾驶员席。通过提供更大的设计自由度，它支持更加复杂的结构强度和完整性以及目前在最新一代的高速列车中所看到的驾驶员席的人体工学形状。

对于轨道旁的应用，例如信号灯箱、交通控制臬和轨道接头施工和维修，在这些领域电气绝缘性、非常良好的耐气候性、耐热性及阻燃性都是至关重要的，亨斯迈在其环氧基和丙烯酸基粘合剂范围内提供了许多可用的产品。

例子包括将列车检测传感器通过ARALDITE粘合剂粘在轨道上的挪威制造商，利用它们来组装轨道转换器的瑞典企业，以及利用ARALDITE粘接轨道接头组件的英国、西班牙及罗马尼亚的公司。

ARALDITE AV 5308 / HV 5309-1和ARALDITE AW 106 / HV 997是另外两个亨斯迈的粘合剂产品，它是英国铁路公司注册批准胶粘剂，并且据发现被应用于英国鱼尾铁路线对接组件中。

亨斯迈先进材料胶粘剂的营销经理洛朗•波尔舍龙评论称，“所有这些项目的成功都表明了附着粘合是如何作为许多高性能轨道应用的首选方法来持续增长的。鉴于它们所提供的优越性能和处理效率高度重视的结合，我们可以很明显的发现为什么胶粘剂和复合材料能够成为许多铁路制造商的首选材料。”

Practical Application（实际应用）
Graphene Makes Rubber More Rubbery

In an article published in Carbon, Aravind Vijayaraghavan, Ph.D. and Maria Iliut, Ph.D., from Manchester have shown that adding a very small amount of graphene, the world's thinnest and strongest material, to rubber films can increase both their strength and the elasticity by up to 50 percent. Thin rubber films are ubiquitous in daily life, used in everything from gloves to condoms.

In their experiments, the scientists tested two kinds of rubbery materials – natural rubber, comprised of a material called polyisoprene, and a man-made rubber called polyurethane. To these, they added graphene of different kinds, amounts and size.

In most cases, it they observed that the resulting composite material could be stretched to a greater degree and with greater force before it broke. Indeed, adding just one tenth of one percent of graphene was all it took to make the rubber 50% stronger.
Dr Vijayaraghavan, who leads the Nano-functional Materials Group, explains "A composite is a material which contains two parts, a matrix which is soft and light and a filler which is strong. Taken together, you get something which is both light and strong. This is the principle behind carbon fibre composites used in sports cars, or Kevlar composites used in body armour.

"In this case, we have made a composite of rubber, which is soft and stretchy but fragile, with graphene and the resulting material is both stronger and stretchier."

Dr Maria Iliut, a research associate in Dr Vijayaraghavan's group, describes how this material is produced: "We use a form of graphene called graphene oxide, which unlike graphene is stable as a dispersion in water. The rubber materials are also in a form that is stable in water, allowing us to combine them before forming thin films with a process called dip moulding."

"The important thing here is that because these films are so thin, we need a strengthening filler which is also very thin. Fortunately, graphene is both the thinnest and strongest material we know of."

The project emerged from a call by the Bill & Melinda Gates Foundation, to develop a more desirable condom. According to Dr Vijayaraghavan, this composite material has tremendous implications in daily life.

He adds "Our thinking was that if we could make the rubber used in condoms stronger and stretchier, then you could use that to make even thinner condoms which would feel better without breaking.

"Similar arguments can be made for using this material to make better gloves, sportswear, medical devices and so on. We are seeing considerable industrial interest in this area and we hope more companies will want to get involved in the commercial opportunities this research could create."
石墨烯使橡胶更有弹性

Carbon上发表的一篇文章中，来自曼彻斯特的Aravind Vijayaraghavan博士和Maria Iliut博士指出，添加少量的世界上最薄的和最强的材料石墨烯到橡胶薄膜，能增加它们的力量和弹性高达50%。薄橡胶薄膜在日常生活中无处不在，从手套到避孕套等。

在他们的实验中,科学家们测试了两种橡胶材料——由称为聚异戊二烯的材料构成的天然橡胶和一个叫做聚氨酯的人造橡胶。它们被添加了不同类型、数量和大小的石墨烯。

在大多数情况下,他们观察到,得到的复合材料可以被拉到更大的程度，具有在破之前有更大的力度。事实上,只要千分之一的石墨烯就足以使橡胶的强度增大50%。

领导纳米功能材料组的Vijayaraghavan博士，解释了“复合材料是包含两个部分的材，一个基质是柔软而轻的和一个强大的填充材料。综上所述,你得到轻而强韧的材料。这是应用于跑车得碳纤维复合材料,或者用于防弹衣Kevlar 复合材料的原理。

“在这种情况下,我们取得了一个复合橡胶,柔软而有弹性的但脆弱,加入石墨烯，由此产生的材料更强,更具延展性。”

Maria Iliut博士是Vijayaraghavan博士的小组的研究助理，她描述这种材料是如何产生的：“我们用一种称作氧化石墨烯的石墨烯,与石墨烯不同，它稳定地分散在水中。橡胶材料同样处在一种可以在水里稳定的形态,让我们把它们结合在一起在经历形成薄膜的称为浸渍成型的过程之前。”

“重要的是,因为这些薄膜太薄,我们需要也很薄的加强填料。幸运的是,石墨烯是我们所知道的最薄、最坚硬的物质。”

该项目因为比尔和梅林达•盖茨基金会的呼吁而出现，旨在开发一种更能满足需求的避孕套。根据Vijayaraghavan博士,这种复合材料在日常生活中有着巨大的影响。

他补充说“我们的想法是,如果我们可以把使用在避孕套中的橡胶变得更强,更具延展性,那么你可以使用这种橡胶去制作更薄的避孕套，使用体验更好但破的风险更小。

”类似的道理可以适用于使用这种材料来制造更好的手套、运动服装、医疗设备等等。我们在这个领域看到巨大的产业利益,我们希望更多的公司想要参与到这个研究所创造的商业机会。”

Simple Paper Sheet Removes Viruses from Water
A simple paper sheet made by scientists at Uppsala University can improve the quality of life for millions of people by removing resistant viruses from water. The sheet, made of cellulose nanofibers, is called the mille-feuille filter as it has a unique layered internal architecture resembling that of the French puff pastry mille-feuille (Eng. thousand leaves).

'With a filter material directly from nature, and by using simple production methods, we believe that our filter paper can become the affordable global water filtration solution and help save lives. Our goal is to develop a filter paper that can remove even the toughest viruses from water as easily as brewing coffee', said Albert Mihranyan, Professor of Nanotechnology at Uppsala University, who heads the study.
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The sheet made of cellulose nanofibers in the mille-feuille filter which can remove resistant viruses from water. Research led by Albert Mihranyan, Professor of Nanotechnology at Uppsala University, Image by Simon Gustafsson. 

Access to safe drinking water is among the UN's Sustainable Development Goals. More than 748 million people lack access to safe drinking water and basic sanitation. Water-borne infections are among the global causes for mortality, especially in children under age of five, and viruses are among the most notorious water-borne infectious microorganisms. They can be both extremely resistant to disinfection and difficult to remove by filtration due to their small size.

Today we heavily rely on chemical disinfectants, such as chlorine, which may produce toxic by-products depending on water quality. Filtration is a very effective, robust, energy-efficient, and inert method of producing drinking water as it physically removes the microorganisms from water rather than inactivates them. But the high price of efficient filters is limiting their use today.

'Safe drinking water is a problem not only in the low-income countries. Massive viral outbreaks have also occurred in Europe in the past, including Sweden, continues Mihranyan referring to the massive viral outbreak in Lilla Edet municipality in Sweden in 2008, when more than 2400 people or almost 20percent of the local population got infected with Norovirus due to poor water. ' Cellulose is one of the most common filtering media used in daily life from tea-bags to vacuum cleaners. However, the general-purpose filter paper has too large pores to remove viruses. In 2014, the group has described for the first time a paper filter that can remove large size viruses, such as influenza virus.

Small size viruses have been much harder to get rid of, as they are extremely resistant to physical and chemical inactivation. A successful filter should not only remove viruses but also feature high flow, low fouling, and long life-time, which makes advanced filters very expensive to develop. Now, with the breakthrough achieved using the mille-feuille filter the long awaited shift to affordable advanced filtration solutions may at last become a reality. Another application of the filter includes production of therapeutic proteins and vaccines.
简单纸张有助于清除水中病毒

由乌普萨拉大学的科学家制造的一种简单纸张，可以改善以百万计的人的生活质量，可以从水中移除耐药病毒。这种由纤维素纳米纤维制成的纸张被称为千层糕过滤器,因为它有一个独特的内部分层结构，类似法国的千层饼（Eng. thousand leaves)。

我们的滤纸用直接从自然中得到的过滤材料,使用简单的生产方法,我们相信，它可以成为实用的全球水过滤方法,帮助拯救生命。我们的目标是开发一个滤纸,它甚至可以移除水中最顽固的病毒，像酿造咖啡一样容易的, Albert Mihranyan说,他是乌普萨拉大学的纳米技术教授,这项研究的负责人。
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千层饼过滤器中的由纤维素纳米纤维制成的滤纸可以除去水中耐药病毒，由Albert Mihranyan领导的研究显示。Albert Mihranyan是乌普萨拉大学的纳米技术教授。

获得安全的饮用水是联合国可持续发展目标之一。超过7.48亿人无法获得安全饮用水和基本卫生设施。水源性感染是全球死亡的原因之一,特别是5岁以下的儿童,而病毒是最臭名昭著的水源性传染性微生物。他们可以是非常耐消毒的,很难通过过滤移除的,因为它们的体积小。

今天我们严重依赖化学消毒剂,如氯,它根据水质可能产生有毒副产品。过滤是一种非常有效的、健壮的、节能的、惰性的方法得到饮用水，因为它物理移除水中的微生物而不是使其失去活性。但是高效过滤器的高价格在今天已经成为限制其使用的原因。

 “安全饮用水不仅是低收入国家的问题。在过去，大规模病毒爆发也发生在欧洲,包括瑞典、Mihranyan指的是2008年瑞典Lilla Edet市出现的大规模病毒爆发,当时超过2400人（几乎20%）当地人口由于糟糕的水质感染了诺瓦克病毒。纤维素是最常见的日常生活中使用的一种过滤介质，从茶叶包到真空吸尘器。然而，通常使用的滤纸的空隙太大以至于无法清除病毒。2014年,该集团首次描述了纸张过滤器，它可以除去大尺寸病毒,如流感病毒。

体积小的病毒更难摆脱,因为它们是极其耐物理和化学灭活的。成功的过滤器不仅应该移除病毒而且应该有高流量,低污染,高寿命的特点,这使开发高级过滤器变得非常昂贵。现在,随着使用千层饼过滤器实现的突破出现，等待已久的向负担得起的高级过滤方案的转变可能终于成为现实。过滤器的另一个应用包括治疗性蛋白和疫苗的生产。

Building the Next Generation of Smart Glasses

One of the most intriguing products on display at Interphex this year were smart glasses imbued with augmented reality capabilities, which imposes a series of computer-generated images through a lens or similar product.

An example of this wearable device is a gadget Jersey City, N.J.-based company Apprentice Field Suite made in conjunction with a variety of business partners that allowed manufacturing professionals and laboratory managers to troubleshoot problems from remote locations, quickly manage safety issues, and view important documents all in one hub.

Patrick Ho, the CEO of Rochester Optical, feels we haven’t scratched the surface yet regarding optical technology. His company specializes in making a variety of smart glasses for customers in retail, military, safety professions, and more.

He answered a few questions for R&D Magazine, discussing what he talked about at Interphex and his predictions for this promising market.

Please discuss your background. Where are you from? Where did you go to school?

I earned a Bachelor of Commerce with Honors from the University of Manitoba, Winnipeg, Canada before beginning my early career as an Investment Officer. Starting off in finance helped me develop the strategic and analytical evaluation skills necessary to lead and grow my own company.

In 1986, I became CEO and President of Montreaux Eyewear, a company founded to exploit specific under-served niches in a fragmented vision care market, and acquired Rochester Optical Manufacturing Co. in 1990. I quickly began to grow and diversify the business, adding a full-service optical lab, expanding to safety and government contract manufacturing, and opening retail stores beginning in 2001.

I started investing heavily in research and development in 2008 to explore, build, and implement the latest patented and proprietary optical technologies. In 2013, we entered the world of wearable technology and launched proprietary prescription lenses, safety solutions, fashion frames, and accessories for the most advanced smart glasses on the market.

Describe in your own words what your company does. What products do you sell for which markets?

Rochester Optical is a vertically and horizontally integrated company comprised of multiple divisions including our Optical Lab and Wholesale operations, Smart Solutions, military, safety and local retail stores. We have a national footprint with our wholesale, military and VA products and services, a global impact with Smart Solutions products designed to enhance visual experience with smart glasses, and a local focus with our 3 brick and mortar locations in Rochester, N.Y.

While our customers range from eye-care professionals to global technology companies to government entities to consumers, our core focus is always optical innovation. We develop our own proprietary technologies to solve optical problems and utilize the latest equipment and manufacturing advancements to provide complete solutions.

Briefly elaborate on what your session was about at Interphex. 

Our panel, Implementing AR/VR in Biopharmaceutical Development and Manufacturing, included perspectives from software developers (Apprentice FS), smart glasses hardware manufacturers (Vuzix), and optical components (myself).  We discussed the benefits and challenges to implementing smart glasses in pharmaceutical and manufacturing settings and provided first hand insights about our experiences in the industry thus far. 

What are your thoughts on the medical device market, specifically optical technologies? Companies like Google are reportedly developing lenses to monitor glucose levels in diabetes patients, but have we really scratched the surface on what this technology can do?

These are mere glimpses into the future of optical technology, where the possibilities for innovation and advancement are endless. We are longtime believers that eyes are windows into your health, and sight is a critical sense that technology allows us to better leverage. The smart contact lenses, smart glasses, and other sensing and imaging technologies emerging now are the result of the last 10 years of research and development, marking the tipping point of rapid evolution. 

Smart glasses are particularly interesting to us. Though hands-free access to information and computing with the right software applications offers undeniable benefits to both enterprise users and consumers, smart glasses pose unique optical challenges that we strive to solve. Our Smart GOLD™ lenses are optimized for smart glasses to virtually eliminate distortion, eye fatigue and strain, and provide the clearest vision possible; and our frames and safety shield accessories are designed to enhance style, comfort and usability.

We’re dedicated to removing any optical barriers to scaling smart glasses in the workplace and to mass adoption in the consumer market. Focusing on solutions and continual advancement will continue to push smart glasses technology forward.”

Please explain your thoughts on augmented reality (AR). How will this technology impact fields like manufacturing, laboratory testing, and even military settings? Do you feel AR has a brighter future than virtual reality? If so, why or why not?

The smart glasses industry is seeing more segmentation and specialization in 2016 because the use cases and markets for different devices vary. Augmented Reality is split into devices that overlay images on top of the real world in your line of sight and others that offer more Assisted Reality with heads-up-displays located in the upper or lower corners. Virtual Reality is also split between devices designed to work with your phone and others that are standalone computer powerhouses in themselves.

The future is already bright for Augmented Reality in the enterprise sector because of the productivity, error mitigation and security benefits they offer. Hands-free remote maintenance, training, quality control, video streaming, processing, checklists, and more are already a reality when it comes to enterprise smart glasses applications – and it’s just the beginning. Second and third generation devices are already launching, more software developers are developing impactful applications, and more and more Fortune 500 companies are looking to smart glasses for continual improvement and competitive differentiation.

Virtual Reality is the breakthrough smart glasses product for the consumer market. While most AR devices have more progress to make in terms of both form factor and consumer application development to take off with consumers, VR is already soaring in the gaming and technology communities and doesn’t face the same form factor restrictions.

The future for all smart glasses is extremely bright and mass enterprise and consumer adoption is just on the horizon.

Finally, please elaborate on where you see the market for optical technologies moving towards. 

Smart glasses are still glasses, so they require prescription, safety and fashion solutions. The need for optical support will grow as more and more people adopt smart glasses both in the workplace and at home. We’re designing the products people need to best utilize smart glasses and take full advantage of the benefits they have to offer.
制造下一代智能眼镜

今年Interphex展示会上最有趣的一个产品是处处洋溢着增强的现实功能的智能眼镜，它通过一个透镜或类似的产品提供了一系列计算机生成的图像。

这种可穿戴设备的一个例子是新泽西州泽西城的公司Apprentice Field Suite与多个企业合作制造的一个机械附件，令制造专业人员和实验室管理员在远程位置上解决问题，快速管理安全性问题，以及在一个枢纽内审查重要文件。

罗切斯特光学公司的首席执行官何志平感觉我们还没有掌握有关光学技术的皮毛。他的公司专门为零售、军工、安全专业等领域的客户制造各种各样的智能眼镜。

他回答了R&D杂志提出的一些问题，讨论了他在Interphex所谈及的事物以及他对这个前景广阔的市场的预测。

请谈谈您的背景。您来自于哪里？您毕业于哪所学校？

我毕业于加拿大温尼伯马尼托巴大学，获得了商业学士学位，我的早期职业生涯是以投资总监的身份开始的。从金融业开始帮助我发展出对于领导和壮大我自己的公司非常必要的战略和分析评价能力。

在1986年，我成为了蒙特勒眼镜公司的CEO兼总裁，该公司的创立是利用支离破碎的视力保健市场中特定服务不足的利基市场，并且我在1990年收购了罗切斯特光学制造有限公司。我很快就开始扩大和多元化该企业，增加了全业务光学实验室，扩展到安全和政府合约制造方面，并且于2001年开始开设零售店。

在2008年，我开始大力投资研发，以探索、构建和实施最新的专利性专有光学技术。在2013年，我们进入了可穿戴技术的世界，并且为该市场中最先进的智能眼镜推出专属的处方镜片、安全性解决方案、时尚框架以及配件。

用您自己的话来形容一下您公司的业务。你们在哪些市场中销售什么产品？

 罗切斯特光学公司是一个纵向和横向整合的公司，由多个部门组成，包括我们的配镜中心和批发业务，智能解决方案、军事、安全性以及当地零售店。全国都拥有我们的足迹，遍布我们的批发、军事和VA产品和服务，旨在加强智能眼镜的视觉体验的智能解决方案产品在全球都具有一定的影响力，并且在当地聚焦，我们在纽约的罗切斯特拥有三个实体店。

虽然我们的客户范围从眼睛保健专业人员到全球科技公司，从政府机构到普通消费者，但是我们的核心焦点始终都是光学创新。我们开发自己的专利技术来解决光学问题，并且利用最新的设备和制造业的发展来提供完整的解决方案。

简要阐述一下您在Interphex参加的会议的内容。

我们的专家小组，实现生物制药研发和制造中的AR/VR，包括来自软件开发商的观点（见习FS）、智能眼镜硬件制造商（Vuzix），以及光学元件（我们自己）。我们讨论了在制药和制造行业中应用智能眼镜的好处和挑战，并且提供了我们在这个行业中到目前为止的经验的第一手见解。

您对于医疗器械市场有什么想法，特别是关于光学技术的？像谷歌这样的公司据说正在开发监测糖尿病人的血糖水平的镜头，但是我们是否真的对于该技术的应用仅仅掌握了皮毛？

这些仅仅是对未来光学技术的初步认识，该领域创新和进步的可能性是无穷无尽的。我们对于眼睛是健康的窗户的说法是长期的信徒，并且视觉是该技术能够让我们更好地利用的一个重要的感觉。目前出现的智能隐形眼镜、智能眼镜等传感和成像技术是过去十年的研究和发展的结果，标志着快速发展的临界点。

我们对智能眼镜特别感兴趣。虽然对信息的免费获取以及通过正确的软件应用进行计算能够为企业用户和消费者提供不可否认的优点，但是智能眼镜提供了我们努力解决的独特的光学挑战。我们的智能GOLDTM镜头是对智能眼镜的优化，几乎消除了失真、眼睛疲劳和紧张，并且提供了清晰的视野可能性；并且我们的框架和安全性防护附件的设计是为了增强美观、舒适性和实用性。

我们致力于为工作场所扩大智能眼镜以及在消费者市场中进行大规模普及消除任何光学障碍。着眼于解决方案以及不断进步将继续推进智能眼镜技术向前发展。

请阐明您对于增强现实（AR）的想法。这个技术将如何影响制造业、实验室检测、甚至是军事设置等领域？你是否认为AR比虚拟现实更具有美好的未来？如果是这样，那么理由是什么，如果不是也请您给出理由？

智能眼镜行业在2016年将更加细分化和专业化，因为不同设备的使用情况和市场都有所不同。增强性现实被分成在你的视频中真实世界的顶层重叠图像的设备，以及其他提供更多在上角落或下角落具有平视显示器的辅助现实。虚拟现实也被分化为与手机一同使用的设备以及自身拥有独立电脑配电站的设备。

增强的现实由于其提供的工作效率、错误的减轻以及安全优势，其在企业部门中的未来已经非常光明了。在涉及到企业的智能眼镜应用，免提远程维护、培训、质量控制、视频流、处理、检查单及其他都已经成为了现实——并且这仅仅是个开始。第二代和第三代设备已经启动，更多的软件开发者将开发有影响力的应用程序，并且越来越多的世界500强企业将会寻求智能眼镜来进行持续改进和差异化竞争。

虚拟现实是面向消费者市场的突破性智能眼镜产品。在大多数AR设备在涉及到外形和消费者应用程序开发从而与消费者共同发展等方面还有许多的进步空间的同时，VR已经在游戏和技术社区方面出现了飙升，并且不会面临相同的外形尺寸的限制。

所有智能眼镜的未来都是非常光明的，并且大众企业和消费者的采用仅仅处于起步阶段。

最后，请详细说明您对光学技术市场的走向的理解。

智能眼镜仍然是眼镜，因此它们需要处方、安全性和时尚的解决方案。随着越来越多的人会在工作场所和家中使用智能眼镜，因此对光学支持的需求将继续扩大。我们将设计出人们所需的最佳利用智能眼镜的产品，并且充分利用它们必须提供的好处。

Robot Uses In-Hand Camera to Determine Hand's Location 
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A depth camera mounted on a robotic hand can be used to create a 3-D model of its surroundings and locate the hand within that 3-D world. (Photo Credit: Personal Robotics Lab)

When it comes to movement, humans have an advantage over robots in certain respects. By craning or turning the neck in a certain direction, a human can navigate their surroundings and know where they’re placing their extremities.

At this week’s IEEE International Conference on Robotics and Automation in Stockholm, Sweden, researchers from Carnegie Mellon University’s Robotics Institute will present their findings regarding limb location for robots.

The research is based on a technique called simultaneous localization and mapping (SLAM). With it, a robot can leverage information from a variety of sensors, such as cameras and laser radars, to create a 3D map and ascertain its location on that map.

They named their system Articulated Robot Motion for SLAM, and it utilizes a small-depth camera attached to a Kinova Mico, a lightweight robotic arm.  

By making the arm a sensor, the robot uses the angle of its joints to determine the camera’s pose.

“Automatically tracking the joint angles enables the system to produce a high-quality map even if the camera is moving very fast or if some of the sensor data is missing or misleading,” said researcher Matthew Klingensmith in a statement.

The team used its technology to develop a 3D model of a bookshelf. According to Carnegie Mellon University, the team’s results were either on par, or better than other mapping techniques.

The research received funding from Toyota, the U.S. Office of Naval Research, and the National Science Foundation.

“We still have much to do to improve this approach, but we believe it has huge potential for robot manipulation,” said researcher Siddhartha Srinivasa in a statement.
机器人利用手中相机来确定手的位置

[image: image8.jpg]



安装在机器人手中的深度摄像头能够被用来创造其周围环境的3-D模型，并且定位该手在此3-D世界中的位置（图片来源：个人机器人实验室）。

当涉及运动时，相对于机器人，人类在某些方面拥有优势。通过向某个方向改变或转动颈部，人们可以对他们周围的环境进行导航，并且知道在哪里摆放手和脚。

在本周于瑞典斯德哥尔摩举办的有关机器人和自动化的IEEE国际会议上，卡耐基梅隆大学机器人研究所的研究人员将展示他们对机器人肢体位置的研究发现。

这项研究是根据一种称为同步定位与成像（SLAM）技术进行的。通过该技术，机器人可以利用来自各种传感器的信息，例如相机和激光雷达，从而创造出一个3D地图并且确定其在该地图上的位置。

他们将他们的系统命名为SLAM多关节机器人运动，它利用一个连接在轻量组机械臂Kinova Mico上的小深度相机。

通过将该臂成为一个传感器，该机器人利用其关节角度来确定相机的姿势。

“自动跟踪关节角度能够令该系统产生高品质的地图，即使是在摄像机以非常快的速度移动的情况下，或者在某些传感器数据丢失或误导的情况下，”研究员马修•可林根史密斯在一份声明中表示。

该研究小组利用其技术开发出一个书架的3D模型。据卡内基梅隆大学称，该研究小组的结果与其他映射技术相比，要么持平，要么略胜一筹。

这项研究由丰田、美国海军研究办公室和美国国家科学基金会提供资金资助。

“我们仍然在改进该方法方面还有许多工作要做，但我认为它在机器人操纵方面拥有巨大的潜力，”研究员悉达多•斯里尼瓦沙在一份声明中表示。
Microwaved Nanoribbons May Bolster Oil, Gas Wells
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Rice researchers have developed a method to treat composite materials of graphene nanoribbons and thermoset polymers with microwaves in a way that could dramatically reinforce wellbores for oil and gas production. Source: Nam Dong Kim/Rice University

​Wellbores drilled to extract oil and gas can be dramatically reinforced with a small amount of modified graphene nanoribbons added to a polymer and microwaved, according to Rice University researchers.

The Rice labs of chemist James Tour and civil and environmental engineer Rouzbeh Shahsavari combined the nanoribbons with an oil-based thermoset polymer intended to make wells more stable and cut production costs. When cured in place with low-power microwaves emanating from the drill assembly, the composite would plug the microscopic fractures that allow drilling fluid to seep through and destabilize the walls.
Results of their study appeared in the American Chemical Society journal ACS Applied Materials and Interfaces.
The researchers said that in the past, drillers have tried to plug fractures with mica, calcium carbonate, gilsonite and asphalt to little avail because the particles are too large and the method is not efficient enough to stabilize the wellbore.

In lab tests, a polymer-nanoribbon mixture was placed on a sandstone block, similar to the rock that is encountered in many wells. The team found that rapidly heating the graphene nanoribbons to more than 200 degrees Celsius with a 30-watt microwave was enough to cause crosslinking in the polymer that had infiltrated the sandstone, Tour said. The microwave energy needed is just a fraction of that typically used by a kitchen appliance, he said.

"This is a far more practical and cost-effective way to increase the stability of a well over a long period," Tour said.

In the lab, the nanoribbons were functionalized -- or modified -- with polypropylene oxide to aid their dispersal in the polymer. Mechanical tests on composite-reinforced sandstone showed the process increased its average strength from 5.8 to 13.3 megapascals, a 130 percent boost in this measurement of internal pressure, Shahsavari said. Similarly, the toughness of the composite increased by a factor of six.
"That indicates the composite can absorb about six times more energy before failure," he said. "Mechanical testing at smaller scales via nanoindentation exhibited even more local enhancement, mainly due to the strong interaction between nanoribbons and the polymer. This, combined with the filling effect of the nanoribbon-polymer into the pore spaces of the sandstone, led to the observed enhancements."

The researchers suggested a low-power microwave attachment on the drill head would allow for in-well curing of the nanoribbon-polymer solution.
微波纳米带有助于支撑石油和天然气钻井
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莱斯的研究人员已经开发出一种方法，以一种可能会显著巩固石油和天然气生产井眼的方法来处理石墨纳米带和具有微波的热固性聚合物的复合材料。资料来源：金南东/莱斯大学

据莱斯大学的研究人员称，钻孔提取石油和天然气的进孔可能通过向聚合物和微波中添加少量的改性石墨烯而得到显著增强。

莱斯实验室的化学家詹姆斯•图尔和土木与环境工程师鲁兹贝赫•沙哈萨韦拉将纳米带与油基热固性聚合物相结合，旨在令钻井更加稳定以及降低生产成本。当通过现有的由钻装配发生的低功率微波进行固化时，该合成物可能会插入微观骨折，令钻井液渗透并且破坏墙壁。

他们的研究结果发表于美国化学学会杂志《ACS应用材料与界面》。

研究人员表示，在过去，钻井人员曾试图利用云母、碳酸钙、天然沥青和沥青来填缝，但是收效甚微，因为它们的颗粒过大，并且该方法的效率并不足以稳定井筒。

在实验室测试中，聚合物-纳米带混合物被放置于一个砂岩块上，类似于在许多井内发现的岩石。研究小组发现，将石墨纳米带通过30瓦的微波快速加热到200摄氏度以上就足以导致已经渗透了砂岩的聚合物交联，图尔表示。所需的微波能量通常仅仅是厨房用器通常所使用的能量的一小部分，他表示。

 “这是一个在长期增加钻井稳定性的更为实用和具有成本效益的方法，”图尔表示。

在实验室中，纳米带通过聚环氧丙烷进行了功能化——或修改，从而帮助它们在聚合物中分散开来。关于复合增强型砂岩的力学性能试验显示出该程序令其平均强度从5.8兆帕增加到了13.3光帕，在内部压力的测量中达到了130%的提升，沙哈萨韦拉称。同样的，复合材料的韧性提高了六倍。

 “这表明，该复合材料在失效前能够吸收六倍多的能量，”他称。“通过纳米压痕对小规模进行的力学性能测试甚至表现出更多的局部增强性，主要是由于纳米带与聚合物之间强劲的相互作用。这，将纳米带-聚合物的填充效果与砂岩的孔隙空间相结合，产生了观察到的增强。”

研究人员表明，钻头中低功率微波附件将产生纳米带-聚合物溶液的井内固化。

Gentle Strength for Robots
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Elastic machines: Membranes surrounding sealed, air-filled chambers can be used as actuators, facilitating risk-free contact between humans and robots. Compliant electrodes are attached to each side of the membrane and cause it to stretch when voltage is applied. The membranes are bistable, meaning that they can enclose two different volumes at the same air pressure. A membrane switches from its more compact state to its stretched state when voltage is applied to its electrodes. Even in the case of three or more linked, bubble-shaped chambers, one can be controlled in this way so that it inflates to a larger volume, thereby exerting force. Source: Alejandro Posada/Max Planck Institute

In interacting with humans, robots must first and foremost be safe. If a household robot, for example, encounters a human, it should not continue its movements regardless, but rather give way in case of doubt. Researchers at the Max Planck Institute for Intelligent Systems in Stuttgart are now presenting a motion system - a so-called elastic actuator - that is compliant and can be integrated in robots thanks to its space-saving design. The actuator works with hyperelastic membranes that surround air-filled chambers. The volume of the chambers can be controlled by means of an electric field at the membrane. To date, elastic actuators that exert a force by stretching air-filled chambers have always required connection to pumps and compressors to work. A soft actuator such as the one developed by the Stuttgart-based team means that such bulky payloads or tethers may now be superfluous.

Many robots have become indispensable, and it is accepted that they may be dangerous to humans in their workspace. In the automotive industry, for example, they assemble cars with speed and reliability, but are well shielded from direct contact with humans. These robots go through their motions precisely and relentlessly, and anyone who gets in the way could be seriously injured. Robots with soft actuators that cannot harm humans, on the other hand, are tethered by pneumatic hoses and so their radius of motion is restricted. This may be about to change. “We have developed an actuator that makes large changes in form possible without an external supply of compressed air”, said Metin Sitti, Director at the Max Planck Institute for Intelligent Systems.    

The new device consists of a dielectric elastomer actuator (DEA): a membrane made of hyperelastic material like a latex balloon, with flexible (or ‘compliant’) electrodes attached to each side. The stretching of the membrane is regulated by means of an electric field between the electrodes, as the electrodes attract each other and squeeze the membrane when voltage is applied. By attaching multiple such membranes, the place of deformation can be shifted controllably in the system.

Air is displaced between two chambers

The researchers are helped in this by the fact that their membrane material knows two stable states. In other words, it can have two different volume configurations at a given pressure without the need to minimize the larger volume. This is a little like letting the air out of an inflated balloon; it does not shrink back to its original size, but remains significantly larger. Thanks to this bi-stable state, the researchers are able to move air between a more highly inflated chamber and a less inflated one. They do this by applying an electric current to the membrane of the smaller chamber which responds by stretching and sucking air out of the other bubble. When the power supply is switched off the membrane contracts, but not to its original volume; it remains larger, corresponding to its stretched state.

“It is important to find suitable hyperelastic polymers that will enable strong and fast deformation and be durable,” points out Metin Sitti. With this in mind, the team has tested different membrane materials and also used models to systematically record the behaviour of the elastomer in the actuator.    

Thus far, the elastomers tested by Sitti’s team have each had a mix of advantages and disadvantages. Some show strong deformation, but at a slow rate. Others work fast, but their deformation is more limited. “We will combine different materials with a view to combining different properties in a single membrane,” said Sitti. This is, however, just one of the next steps he and his team have in mind. They also plan to integrate their actuator in a robot so that it can, for instance, move its legs but still give way if it happens to come across a human. Only then can machine-human interactions be risk-free.
机器人的温柔力量
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弹性机械：密闭的充气室周围的膜可以被用作致动器，促进人类与机器人之间的无风险接触。柔性电极被附思密达到膜的每一侧，并且导致其在施加电压时进行伸展。该膜是双稳态的，这意味着它们能够在相同的空气压力下封闭两种不同的体积。当薄膜的电极受到电压施加时，该薄膜就从其紧凑的状态转变成其拉伸状态。即使是在三个或更多相连的气泡形室的情况下，薄膜都可以以这种方式来进行控制，从而它会膨胀到一个更大的体积状态下，因此会施加压力。资料来源：亚历杭德罗•波萨达/马克斯普朗克研究所

在与人类的互动中，机器人必须首先是安全的。例如，如果一个家庭机器人遇到了人，它不会不管不顾的继续进行它的活动，而是在有疑问的情况下进行让位。斯图加特以克斯普朗克智能系统研究所的研究人员目前提出了一个运动系统——所谓的弹性执行机构——它是温顺的并且由于其节省空间的设计能够被集成到机器人中。致动器与空气填充室周围的超弹性膜发生反应。腔室的体积能够通过膜的电场的手段来控制。迄今为止，通过拉伸充气室来施加力量的弹性驱动器总是需要泵和压缩机的连接能够起作用。软执行器——例如由斯图加特研究小组开发的执行器——意味着这样庞大的有效载荷或系绳目前可能是多余的。

许多机器人已经变得不可缺少了，并且人们已经认为它们在工作场所内可能对人类是有危险的。在汽车工业中，例如，它们通过速度和可靠性来组装汽车，但是它们与人类的直接接触被很好地屏蔽了。这些机器人精确、不懈地进行它们的活动，并且任何进入其轨道的人都有可能会受到严重伤害。另一方面，具有无法伤害到人类的软致动器的机器人会通过气动软管的约束，并且因此它们的运动半径会受到限制。这有可能会发生变化。“我们已经在没有压缩空气的外部供应的情况下产生形式上最大的变化的驱动器，”马克斯普朗克智能系统研究所的主任梅亭•斯蒂称。

这个新的装置由一个介弹性体致动器（DEA）：一个由像胶乳气球样的超弹性材料制成的膜，及两侧附加的柔性（或“标准”）电极构成。该膜的拉伸是由电极间的电场来进行调节的，因为电极会相互吸引，并且会在电压施加时挤压该膜。通过附加多个这种膜，变形的地方能够在该系统中得到可控偏移。

空气在两个腔室间移动

研究人员通过他们的膜材料的事实从而帮助他们来了解两种稳定的状态。换句话说，它能够在一个给定的压力下具有两种不同的体积配置，而不需要最小化较大的体积。这有点像是将充气的气球中排空气球；它不会收缩回原本的尺寸，而是仍然会显著大一些。由于这种双稳态状态，研究人员能够在充气较多的腔室和充气较少的腔室之间移动空气。他们通过对较小腔室的膜施加电流以做到这一点，较小的腔室的回应将是伸展并且吸入另一个气泡中排出的空气。当电源切断时膜会收缩，但不会恢复到原本的体积；它仍然较大，对应于它的拉伸状态。

“寻找合适的具有强度和快速变形并且耐用的超弹性聚合物是非常重要的，”梅亭•斯蒂指出。考虑到这一点，该研究小组已经测试了不同的膜材料，并且还利用模型自动记录致动器中弹性体的行为。

迄今，由斯蒂的小组测试的弹性体各自都具有一个优点和缺点的混合。有些会表现出强烈的变形，但是速度比较缓慢。其他的工作速度较快，但是它们的变形较为有限。“我们将以一种将不同属性结合到一个单一膜内的想法来结合不同的材料，”斯蒂表示。但是，这只是他和他的团队心目中设想的下一个步骤。他们还计划将他们的致动器与机器人集成，从而它能够在这种情况下移动它的腿，但是仍然会在碰到人的情况下避开。只有这样，机器与人类的交互才是无风险的。

Daqo’s polysilicon Phase 3a expansion said to be on track

China-based polysilicon and multicrystalline ingot/wafer producer Daqo New Energy was said to be on track to complete its Phase 3a polysilicon plant expansion and full ramp-up by mid-2017, according to ROTH Capital analyst, Philip Shen. 

Shen said in an investor note that a recent visit to Daqo’s facilities, confirmed the 6,000MT polysilicon production expansion was ‘well underway’ and would be fully financed via bank loans, with capital expenditure requirements of around US$90 million to US$100 million. 

Upon completion and ramp-up, Daqo would have a polysilicon nameplate capacity of around 18,000MT. Shen also noted that Daqo had the lowest polysilicon production costs across the sector with a GAAP cost structure of US$9.65/kg and cash cost of US$7.62/kg in the first quarter of 2016.
大全多晶硅Phase 3a扩张将完成

根据ROTH Capital分析师Philip Shen，中国多晶硅和多晶硅锭/硅片生产商大全新能源将完成其Phase 3a多晶硅工厂扩张，并将于2017年中旬实现全面产能提升。

Shen在一份投资者报告中表示，最近参观了大全的工厂，证实6,000MT多晶硅产能扩张“进展良好”，并将通过银行贷款获得全部融资，资本支出需求约为九千万美元至一亿美元。

一旦竣工及产能提升，大全多晶硅额定产量将约为18,000MT。Shen还指出，大全拥有全行业最低的多晶硅生产成本，GAAP成本结构为每千克9.65美元，2016年第一季度现金成本为每千克7.62美元。

GCL-Poly starts monocrystalline wafer production

Leading polysilicon and multicrystalline wafer producer GCL-Poly Energy Holdings said it had started commercial production for the first time of monocrystalline wafers in the first quarter of 2016. 

GCL-Poly, which reached a nameplate capacity of 15GW of multicrystalline wafer production in the first quarter of 2016 and could reach around 17GW by the end of the year, has plans to reach an initial 1GW of monocrystalline production. 

The company also reported wafer production volume for the first quarter of 2016 was approximately 4,227MW, an increase of approximately 21.5% compared with 3,478MW over the first quarter of 2015.

Wafer sales were 4,443 MW in the first quarter, up 44.6% compared with 3,072 MW over the first quarter of 2015. GCL-Poly noted that wafer ASP’s were US$0.19/W in the quarter, compared to US$0.20/W in prior year period. 

GCL-Poly also reported polysilicon production volume for the first quarter of 2016 was approximately 18,250 MT, representing an increase of approximately 2.5% compared with 17,800 MT over the first quarter of 2015, while external polysilicon sales totalled around 3,348MT in the quarter, 16.8% higher than the prior year period.

Polysilicon ASP’s (exclusive of tax) in the quarter stood at US$13.96/kg, down from US$19.14/kg in the prior year period.
保利协鑫开启单晶硅片生产

领先的多晶硅和多晶硅片生产商保利协鑫能源控股有限公司(HKG:3800)表示，其在2016年第一季度首次开始商业生产单晶硅片。

保利协鑫，2016年第一季度多晶硅片生产额定产能达到15GW，到年底有望达到17GW左右，日前计划实现初始1GW单晶硅生产。

该公司还报告，2016年第一季度硅片产量约为4,227MW，较2015年第一季度约3,478MW提高21.5%。

第一季度硅片销量为4,443 MW，较2015年第一季度3,072 MW提高44.6%。保利协鑫指出，该季度硅片平均销售价格为每瓦0.19美元，而去年同期为每瓦0.20美元。

保利协鑫还报告，2016年第一季度多晶硅产量约为18,250 MT，较2015年第一季度17,800 MT提高约2.5%，而该季度对外多晶硅销量总计约为3,348MT，较去年同期提高16.8%。

该季度多晶硅平均销售价格(不含税)为每千克13.96美元，较去年同期每千克19.14美元有所下降。
Organic & Polymer（有机高分子材料）
Helical Liquid Crystal Superstructures 
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Dynamic cholesteric liquid crystal superstructures

Helical structures exist universally, from the scale of a galaxy down to very tiny molecular assembling systems such as DNA.

Wei Hu (Nanjing University), Lu-Jian Chen (Xiamen University), and co-workers have now shown how it is possible to employ a dynamic photo-alignment technique to rationally design and arbitrarily arrange the in-plane helical axes of cholesteric liquid crystals. Moreover, they are able to do this over a scale of several centimeters. As the capability to manipulate the helical axes of cholesteric liquid crystals is significantly extended, the growth of unique fingerprint textures, including spiral and wave-like continuous gratings, are demonstrated easily.
Such hierarchical superstructures are quite promising for applications such as non-mechanical beam-steering devices and lithography masks. The proposed technique shows merits of producing high quality designs with excellent flexibility, and it is easy and cost-efficient, and so ideally suited to mass production. It will bring nomourse new opportunities for the design of novel advanced photonic devices based on such helical cholesteric liquid crystal superstructures.
螺旋液晶上层建筑
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动态胆甾型液晶上层建筑

螺旋结构普遍存在，从一个星系的规模到非常微小的分子组装系统，例如DNA。

胡伟（南京大学）、吕陈剑（厦门大学）及他们的同事目前已经证明了如何有可能利用一种动态光定向技术合理设计及随意安排平面螺旋轴的胆甾醇晶体。此外，他们能够在几厘米的尺寸范围内进行这项工作。正如操纵螺旋轴胆甾型液晶的能力得到了显著延伸，独特的指纹纹理的增长，包括螺旋和波浪状连续光栅，能够得到轻易地证明。

这样分层的上层建筑非常有希望应用于非机械波束转向控制装置和光刻掩模等应用。所提出的技术展示出了生产出具有优异弹性的高品质外观设计的优点，并且其非常简单，并且具有成本效益，因此非常适合于大规模生产。其将根据这种螺旋胆甾型液晶上层建筑为新颖的先进光子器件的设计带来许多新的机遇。

Reactive Oxygen Species (ROS) Responsive Polymers – A Review
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ROS_Responsive_PolymersStimuli-responsive polymers can undergo changes in chemical structure, biochemical or physical properties in response to environmental stimuli such as light, pH, temperature and ionic strength. Among these responsive polymers, redox-responsive materials have received considerable attention and especially polymers capable of responding to cell-generated reactive oxygen species (ROS) represent an emerging type of materials for biomedical and biotechnology applications.

ROS play a crucial role in cell signaling pathways and are omnipresent in living organisms. Initially thought of toxic by-products of the aerobic metabolism, ROS have recently been recognized to play a crucial role in cell signaling pathways. During normal metabolic activity, a delicate balance between ROS generation and elimination has to be maintained. However, an increased production of ROS unable to be neutralized by antioxidants in cells can lead to a disruption of cellular homeostasis, and impairs cell components like membrane lipids, proteins and DNA. Oxidation-responsive polymers can respond to ROS with variations in solubility and induced degradation. They have a high potential for ROS sensing and elimination, drug and gene delivery as well as cell protection against oxidative stress.

In a recent review by Chen and co-workers, different kinds of representative chemical motifs with ROS responsive properties are summarized. These motifs can be included in many different oxidation-responsive polymers able to self-assemble into nanoparticles or form macroscopic scaffolds. The oxidation-responsive behavior of these polymeric platforms in different microenvironments as well as biomedical applications such as drug delivery, tissue engineering and anti-oxidation effects in vivo are discussed and highlighted. ROS-responsive polymers are attractive biomaterials to intelligently interact with complex biological signals and a range of new materials has been designed and evaluated for biomedical applications.
审查活性氧(ROS)响应性聚合物
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ROS_刺激响应型聚合物可以进行在化学结构、生物化学或物理性质方面发生变化以响应环境刺激如光、pH值、温度和离子强度。在这些响应性聚合物中,氧化还原反应响应材料得到了相当大的关注,尤其是能够对细胞产生的活性氧(ROS)有响应的聚合物代表了一种新兴的材料，可以应用在生物医学和生物技术领域。

ROS在细胞信号通路中起关键作用，在生物体中无处不在。起初被认为是有氧代谢的有毒副产品,ROS最近被承认在细胞信号通路中发挥着至关重要的作用。在正常的代谢活动中,ROS生成和消除之间的微妙的平衡需要维护。然而,无法被细胞内抗氧化剂中和的多余的ROS，会破坏细胞的自动调节并损害细胞的组件，比如膜脂质、蛋白质和DNA。氧化响应型聚合物可以应对ROS溶解度和诱导退化方面的变化。他们有一个高潜力对ROS传感和消除,药物和基因传递以及细胞保护来对抗氧化应激。

在最近的一次审查,陈和同事进行的,对不同种类的代表性的化学主题与ROS响应特性有关的进行了总结。这些主题可以包含在许多不同氧化的能够自我组装成纳米粒子或形成宏观支架的响应性聚合物。对在不同的微环境以及生物医学应用,如药物输送、体内组织工程和抗氧化效果，中的这些聚合平台的氧化响应行为进行了讨论和强调。ROS-响应聚合物型对有着复杂的生物信号的智能交互是有吸引力的生物材料，一系列新材料已经被生物医学应用程序设计和评估。
LEDs for Visible-Light Communications
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Besides illumination, there is a growing interest to use light-emitting diodes (LEDs) for short-range visible-light communications (VLC). VLC could help relieve the congested radio frequency traffic and add new capabilities to solid-state lighting installations.

However, driving illumination LEDs at high speed for fast data transmission is still a challenge. There are ways of increasing the slow carrier recombination rate of semiconductor LEDs with the use of photonic crystals and resonant cavities, however, these methods require expensive and tedious fabrication processes, making them unattractive for industry adoption. Plasmonics structures, when placed in close proximity to emitters, have the ability to enhance the optical properties of these emitters, such as the carrier recombination rate and emission intensity. The near-field requirement for such plasmon–quantum well (QW) coupling places a fundamental restriction on its implementation in a conventional InGaN LED.

Researchers from Singapore have now overcome this limitation by using a novel plasmonic platform that exploits the spontaneous formation of hexagonal V-pits at the surface of In-containing GaN. Traditionally, texturing with V-pits has been used to increase the light-extraction efficiency of InGaN LEDs. By depositing a Ag or Al film on top of a textured V-pit in a blue InGaN LED, these researchers were able to create a high density of sharp metal-coated V-pits separated at a distance of about 120 nm from the QW. Interestingly, the plasmonic interaction at the V-pits can still occur over a range of 120 nm, which is longer than the fringing field of 50 nm for a surface plasmon mode on a flat surface. A significant enhancement of the carrier recombination rate of up to 15 times is demonstrated, pushing the intrinsic speed limit to 7 GHz. This is a low cost and scalable method of increasing the modulation speed of LEDs, without the need for expensive, tedious, nanopatterning processes. Such a design can be integrated into LEDs operating at different wavelengths and can be easily adopted by industry. This will have an immediate impact on VLC technologies and opens up new opportunities for LED applications. February 29, 2016 
应用在可见光通信中的发光二极管
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除了照明之外,有一个日益增长的兴趣对在短程可见光通信(VLC)中使用发光二极管(LEDs)。VLC可以帮助缓解拥堵的射频交通和添加新功能到固态照明装置。

然而,为实现快速数据传输驱动照明LEDS到高速仍然是一个挑战。有很多方法提高半导体发光二极管的低的载流子复合率通过使用光子晶体和谐振腔,然而,这些方法的制造过程是昂贵的和乏味的，使它们不被行业采用。等离子结构,当放置在极为贴近发射器是,能够提高这些发射器的光学特性,如载流子复合率和发射强度。这样的近距离要求对等离子-量子的好(QW)耦合提出了一个基本限制对传统InGaN LED的实施。

新加坡的研究人员已经克服这个限制通过使用一种新型等离子平台,利用 In-containing GaN表面的六角V-pits的自发形成。传统上,有V-pits的纹理被用来增加InGaN led的光萃取效率。通过沉淀银或铝膜在蓝色InGaNLED中的V-pit的纹理,这些人员能够创建一个高密度的锋利的金属包覆的V-pits，与QW之间的距离可以达到约120海里。有趣的是,等离子交互在V-pits仍然可以发生在120海里的范围内,这比平面上的表面上的等离子模式的最多50海里的范围要大。载流子复合率的显著提高高达15倍,把固有速度限制推高到了7 GHz。这是一个提高led的调制速度的低成本和可伸缩的方法,而不需要昂贵的,乏味,奈米图案成形流程。这样的设计可以集成到应用在不同的波长的led中，可以很容易地被产业采用。这将直接影响到VLC技术，为 LED应用开辟了新的机会。
Antimicrobial Polymer Coating for Leather




Bacteria-free zones around (a, e) pure leather, (b, f) chitosan-coated leather, (c, g) PEG-g-chitosan(4%)-coated leather, and (d, h) PEG-g-chitosan(8%)-coated leather.

The collagen network of leather provides an ideal environment for the rapid growth of bacteria and fungi. Such microbial growth leads to material degradation and generates unpleasant smells. In order to combat microbial growth, researchers from China’s Sichuan University have created an antimicrobial polymer coating for leather that is both economical and  friendly. The work is reported in a recent issue of the Journal of Applied Polymer Science.

The antimicrobial polymer is based on chitosan, a hydrophilic polysaccharide derived from chitin, which is found naturally in the outer skeletons of insects and crustaceans. Chitosan has well known antimicrobial properties and is effective against gram-negative and gram-positive bacteria as well as fungi. However, on its own, chitosan is difficult to adhere to leather using  friendly methods due to the low solubility of chitosan in water.

To overcome such difficulties, the researchers grafted poly(ethylene glycol) (PEG) to chitosan to create a copolymer with high antimicrobial efficiency and non-fouling properties. Upon grafting, the water solubility of chitosan improves, leading to facile application of the polymer to the leather surface. The grafted PEG chains also prevent the adhesion of microorganisms on the coating, limiting both cellular build-up and microbial growth.

Adhering the copolymer to leather is a simple process. Leather samples were immersed in an aqueous solution of the copolymer for two hours then dried at room temperature. The samples where then exposed to either E. coli, a gram-negative bacteria, or Staphylococcus aureus, a gram-positive bacteria. After incubation for 18 hours, a bacteria-free zone surrounded the leather sample. Copolymer samples exhibited greater antimicrobial activity than chitosan alone, likely due to the role the PEG chains play in preventing bacterial adhesion.
皮革的抗菌聚合物涂层





上图分别为无菌区(a,e)纯皮革、(b,f)壳聚糖包膜皮革、(c、g)PEG-g壳聚糖包膜皮革(4%),和(d,h)PEG-g-壳聚糖包膜皮革(8%)。

皮革的胶原网络提供了一个理想的环境为细菌和真菌的快速增长。这种微生物增长导致材料退化和产生不好闻的气味。为了消除微生物增长,来自中国四川大学的研究人员创造了一个皮革抗菌聚合物涂层,既经济又环保。这项研究发表在最近一期的《应用聚合物科学》杂志上。

抗菌聚合物是基于壳聚糖,是从甲壳素中提取的亲水多糖,在昆虫和甲壳类动物外骨架中被发现。壳聚糖的抗菌性已经众所周知,对革兰氏阴性和革兰氏阳性细菌以及真菌有效。然而,就其本身而言,壳聚糖是很难附着在皮革上的通过使用环保的方法，由于壳聚糖在水中的溶解度较低。

为了克服这些困难,研究人员移植聚(乙二醇)(PEG)到壳聚糖为产生共聚物,有着高抗菌效率和防污属性。嫁接后,壳聚糖的水溶性提高,导致聚合物应用到皮革表面变得简单。嫁接的PEG链还能防止微生物附着在涂层上,限制细胞积聚和微生物的增长。

将共聚物附着在皮革上是一个简单的过程。皮革样品沉浸在共聚物的水溶液中两个小时然后在室温下干燥。样品,然后暴露于大肠杆菌,革兰氏阴性菌,或金黄色葡萄球菌,革兰氏阳性细菌下。潜伏18小时后,无菌区包围了皮革样本。共聚物样品表现出了比只有壳聚糖时更强的抗菌活性,可能由于PEG链在预防细菌粘附时起到的作用。
E-Material（电子材料）
Self-Healing, Flexible Electronic Material Restores Functions After Many Breaks
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Researchers have developed a flexible electronic material that self-heals to restore many functions, even after multiple breaks. Here, the material is shown being cut in half. The healed material is still able to be stretched and hold weight. (Credit: Qing Wang / Penn State)

Electronic materials have been a major stumbling block for the advance of flexible electronics because existing materials do not function well after breaking and healing. A new electronic material created by an international team, however, can heal all its functions automatically even after breaking multiple times. This material could improve the durability of wearable electronics.

"Wearable and bendable electronics are subject to mechanical deformation over time, which could destroy or break them," said Qing Wang, professor of materials science and engineering, Penn State. "We wanted to find an electronic material that would repair itself to restore all of its functionality, and do so after multiple breaks."

Self-healable materials are those that, after withstanding physical deformation such as being cut in half, naturally repair themselves with little to no external influence.

In the past, researchers have been able to create self-healable materials that can restore one function after breaking, but restoring a suite of functions is critical for creating effective wearable electronics. For example, if a dielectric material retains its electrical resistivity after self-healing but not its thermal conductivity, that could put electronics at risk of overheating.

The material that Wang and his team created restores all properties needed for use as a dielectric in wearable electronics—mechanical strength, breakdown strength to protect against surges, electrical resistivity, thermal conductivity and dielectric, or insulating, properties. They published their findings online in Advanced Functional Materials.

Most self-healable materials are soft or "gum-like," said Wang, but the material he and his colleagues created is very tough in comparison. His team added boron nitride nanosheets to a base material of plastic polymer. Like graphene, boron nitride nanosheets are two dimensional, but instead of conducting electricity like graphene they resist and insulate against it.

"Most research into self-healable electronic materials has focused on electrical conductivity but dielectrics have been overlooked," said Wang. "We need conducting elements in circuits but we also need insulation and protection for microelectronics." 

The material is able to self-heal because boron nitride nanosheets connect to one another with hydrogen bonding groups functionalized onto their surface. When two pieces are placed in close proximity, the electrostatic attraction naturally occurring between both bonding elements draws them close together. When the hydrogen bond is restored, the two pieces are "healed." Depending on the percentage of boron nitride nanosheets added to the polymer, this self-healing may require additional heat or pressure, but some forms of the new material can self-heal at room temperature when placed next to each other.

Unlike other healable materials that use hydrogen bonds, boron nitride nanosheets are impermeable to moisture. This means that devices using this dielectric material can operate effectively within high humidity contexts such as in a shower or at a beach.

"This is the first time that a self-healable material has been created that can restore multiple properties over multiple breaks, and we see this being useful across many applications," said Wang.

Lixin Xing, Penn State and Harbin Institute of Technology; Qi Li, Guangzu Zhang, Xiaoshan Zhang and Feihua Liu, all at Penn State; and Li Liuand Yudong Huang, Harbin Institute of Technology, collaborated on this research.

The China Scholarship Council supported this research.
自愈型柔性电子材料在出现许多裂缝之后还能够还原其功能
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研究人员已经开发出一种能够自我愈合以恢复其功能的柔性电子材料，即使是在该材料出现多次断裂之后。在此，所展示的材料被切成两半。愈合材料仍然能够被拉伸以及承受重量。（图片提供：王清/宾州州立大学）

电子材料是柔性电子产品进步的一个巨大的绊脚石，因为现有的材料在破碎及愈合后无法正常地良好地发挥作用。但是，由一个国际小组创建的一种新的电子材料能够在其多次断裂之后自动恢复其所有的功能。这种材料可能会改善可穿戴式电子的耐久性。

 “可穿戴式和可弯曲的电子产品在一段时间之后会出现机械变形，这可能会破坏或打破它们原本的形态，”宾夕法尼亚州立大学材料科学与工程系的教授王清表示。“我们希望能够找到一种进行自我修复来恢复其所有功能的电子材料，并且该材料在多次断裂之后仍然能够这样做。”

自我修复型材料是指那些在承受了物理变形之后，例如被切成两半，在没有外部影响的情况下自然修复自身的材料。

在过去，研究人员已经能够创建出能够在断裂后还原一个功能的自我修复型材料，但是恢复一套功能对于创造有效的电子产品来说是至关重要的。例如，如果电介质材料在自愈后维持了其电阻率，但是并没有保留其热导率，那么这样有可能会令电子处于过热的风险之中。

王教授和他的团队所创建的材料恢复了可穿戴式电子中电介质使用所需的所有属性——机械强度、防止激增的击穿强度、电阻率、导热性以及电介质或绝缘等属性。他们在先进功能材料的网站上公布了他们的研究成果。

大多数自愈型材料是软的或是“橡胶状的”，但是王教授和他的同事们创造出的物质相较而言比较坚硬。他的研究小组在塑性聚合物的基体材料中加入了氮化硼纳米片。与石墨烯一样，氮化硼纳米片是二维的，但是与石墨烯的导电不同，它们抑制并且隔离电子。

 “大多数自愈型电子材料的研究都专注于电导率，而介电滞后一直都被忽略了，”王教授称。“我们在电路中需要导电元件，但是我们也需要对微电子进行绝缘和保护。”

该材料能够自我修复，因为氮化硼纳米片与官能化到其表面的另一个具有氢健基团的元素相连。当两个物质被放置在接近状况下时，两个接合元件间的静电引力会自然发生，将它们吸引在一起。当氢键恢复后，这两个元件就“愈合”了。根据加入到聚合物的氮化硼纳米片的百分比，该自愈行为可能需要额外的热或压力，但是一些形式的新材料能够在放置到相邻位置时在常温下自行愈合。

与其他使用氢键的自愈型材料不同，氮化硼纳米片不透水。这意味着使用该介电材料的设备能够在高湿度环境下有效操作，例如在淋浴情况下或是在海滩。

 “这是首次创建出的自我愈合型材料能够在多次断裂后恢复多个属性，我们为这在许多应用中都非常有用，”王教授表示。

宾夕法尼亚州立大学和哈尔滨工业大学的兴立信；宾夕法尼亚州立大学的李奇、张光祖、张孝珊和刘非华；以及哈尔滨工业大学的李留和黄于东合作进行了这项研究。

中国国家留学基金委员会资助了这项研究。
MCanxixun Information and News Service
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