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Renishaw plc - Wotton-under-Edge, Gloucestershire, UK
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Versatile Position Spatial laser Additive
gauging encoders measurement manufacturing


Presenter
Presentation Notes
Slide objective
To show the breadth of Renishaw’s technology, engineering and applications expertise in industrial metrology sectors.

Suggested dialogue
As well as technology and applications to control manufacturing processes, Renishaw designs and manufactures position encoders, additive manufacturing machines, large scale survey equipment, and many supporting products such as styli and fixturing.
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Presenter
Presentation Notes
Slide objective
To show the breadth of Renishaw’s technology, engineering and applications expertise in healthcare sectors.

Suggested dialogue
Renishaw brings its engineering and process expertise to the fields of dentistry and neurosurgery, as well as diagnostics systems and Raman spectroscopy to support activities such as research and forensics.
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Presenter
Presentation Notes
Raman自现象发现以来，拉曼检测仪器得到发展：
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Presenter
Presentation Notes
激发光照射到样品上发生散射，散射分为弹性散射和非弹性散射两部分，其中弹性散射的部分，频率与激发光频率相同的部分，称为瑞利散射，非弹性散射的部分，其频率发生了一定的变化，成为拉曼散射。频率的变化对应的是物质的转动和振动光谱，所以收集拉曼散射可以得到物质的结构，从而完成对物质的指认。
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Presenter
Presentation Notes
It is known that Raman spectroscopy is a spectroscopic technique used to observe the vibrational or rotational modes in a system. It reflects the chemical and structural information of the materials. Therefore, it provides a fingerprint by which the molecule can be identified.
 For example, Diamond has one main Raman band only because the tetrahedral lattice is symmetrical and all the carbon atoms and connecting bonds are equivalent. Polystyrene has different functional groups consisting of differing atoms and bond strengths. And its Raman spectrum is complicate.
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Presenter
Presentation Notes
拉曼光谱是用于研究物质内分子振动和转动的光谱技术，首先拉曼光谱具有指纹性，不同物质具有各自特征拉曼光谱峰，每一拉曼光谱峰均有代表不同意义的参数组成，包括峰高、峰宽、峰位等等，根据这些参数可以给出物质的化学结构、晶体的质量、样品所受的应力等等，在一定的条件下可以做定量的分析，还有很重要的一点就是，拉曼光谱可以做原位检测，可以原位检测出物质化学结构的变化过程。
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Presenter
Presentation Notes
另外拉曼光谱还具有的优势是具有更高的空间分辨率，可以进行共焦微区测试。同时无需制备样品，也可以测试水溶液和黑色样品。
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Presenter
Presentation Notes
Run spectra with 532 nm and 785 nm on:
Polyamide resin
Poly(9-vinyl carbazole)

Samples that have a brown or grey colour typically have a high fluorescence background when trying to observe Raman with visible wavelengths.
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http://upload.wikimedia.org/wikipedia/commons/9/9e/Graphen.jpg
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Ultraviolet Raman microscopy of single and multilayer graphene, J.Appl.Phys. 106(2009)043509


Presenter
Presentation Notes
工作人员希望得到单层石墨烯，单层石墨烯具有非常优秀的电学性质，可以做成性能优良的电学器件。所以控制石墨烯的层数是生产石墨烯的目标。
石墨烯的层数使用2D峰的形状及2D峰与G峰的强度比均可获得，2D峰的峰形（峰强峰宽）也可以表示。
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Controlling the orientation, edge Geometry and thickness of chemical Vapor
deposition graphene,  Adrian T.Murdock, ACS Nano 7(2013)1351-1359


Presenter
Presentation Notes
这篇文章是利用化学气相沉积法将石墨烯生长的Cu箔上时，Cu箔衬底的结晶取向可以控制石墨烯的形状、方向、边缘结构及厚度。
左边为SEM成像，后边为拉曼成像。非常清晰看出Cu箔对石墨烯生长的可控性。
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Presenter
Presentation Notes
柔性器件是人们追求的一个目标，将单层石墨烯直接生长在柔性衬底上，来回弯折后，表征石墨烯所受的应力与器件性能之间的关系，有助于机理研究，也有助于实际应用。
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Applied Catalysis B: Environmental 140— 141 (2013) 483— 492


Presenter
Presentation Notes
采用共沉淀法制备了新型CeO2-WO3复合氧化物催化剂,并用于氨选择性催化还原(NH3-SCR)NOx反应中.活性测试表明,在200～450℃ NOx转化率接近100%.采用程序升温脱附和原位漫反射红外光谱研究了该催化剂上的NH3-SCR反应机理.结果表明,该催化剂的主要活性位是CeO2,而WO3的加入大大提高了其表面Br(o)nsted酸位的数量与强度及其氧化NO的能力.另外还发现,除了催化剂表面Lewis酸与Br(o)nsted酸参与反应外,表面的桥式与单齿硝酸盐也是活性很高的物种.整个SCR反应可通过以上两种途径进行.
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Presenter
Presentation Notes
Band gap 带隙 (eV): 3.3 (4H-SiC) 1.1 (Si) (Withstand operation at higher temperature and voltages 耐受高温和高电压操作) 
Thermal conductivity 热导率(W cm-1 K-1): 4.9 (4H-SiC) 1.3 (Si) (Reduced cooling needs减少冷却需求) 
Breakdown field (kV cm-1): 2200 (4H-SiC) 300 (Si) (Smaller devices can carry same voltage. Thinner devices have less resistance, hence more efficient) 
Saturated electron drift velocity (cm s-1): 2×107 (4H-SiC) 1×107 (Si) (Faster switching, more efficient) 

JFET = junction gate field-effect transistor 结型场效应晶体管
MOSFET = metal–oxide–semiconductor field-effect transistor 金属氧化物半导体场效应晶体管
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Presentation Notes
19000x10000		25*25
4h10min

General overview of all results.所有结果的通常概览 
***Need to assign polytypes based on low freq spectra需要基于低频光谱归属多型体
Then focus on key results – detection of polytypes based on TO peak position, and regions of worse crystallinity at the interface of the domains -> to next slide
聚焦于关键结果 – 基于TO模峰位检测多型体，和在区块界面较差的结晶度的区域（范围） -> 下一张幻灯片
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Presentation Notes
Defects are better divided into foreign polytypes (usually 6H, 3C) and growth defects within 4H phase (stacking faults, dislocations)
 缺陷最好分为外来多型体（通常为6H，3C）和4H相内的生长缺陷（堆垛层错，位错）。
Only 6H detected (no 3C), besides large one there are a few small in the bottom left corner (confirmed by raw spectra) 仅6H（非3C）被检测，除了大的一个之外，还有以下小的在下面左侧角落里（被原始光谱确认）
Growth defects within 4H type are normally characterized by PL (either gain or loss). 
Here yellow is intensity at 1760cm-1 (PL) with sub-band excitation (532nm). 
4H类型内的生长缺陷通常有PL描绘其特征（不管是获取还是丢失）。这里的黄色是532nm激发的1760cm-1（PL）处的强度
*Currently, excitation of PL with energy above band gap (shorter than 390nm) is commercially available with 355nm solid state laser. However, due to low NA of NUV lenses it does not allow to distinguish PL from epilayer (typically, 10um) from that of the wafer. Further advance is necessary to satisfy industry requirements.目前，PL的能量高于能带隙的激发（波长短于390 nm）是商业上可得到的355nm激光。然而，由于低数值孔径的NUV物镜，它不允许把来自外延层（通常是10微米）的PL与来自晶圆的区别开来。为满足工业需求，未来的改进是需要的。
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Presenter
Presentation Notes
一条线代表一个采集点位置的光谱。采集的拉曼光谱进行叠加后，能够看到层之间重复的规律。我们就很容易区分每一层，同时可以计算层的厚度。
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Presentation Notes
对这种透明的高分子层压材料我们可以通过3D扫描的方式判断每一层具体的情况。因为每一层厚度也分布的不均匀。通过3维拉曼成像的方式可以看到每一层的信息。用雷尼绍拉曼光谱仪成像之后可以在分析软件中隐藏不需要的成分信息，比如说聚乙烯层上面的油在这个部分有缺失，我们这样就能偶看的很清楚。
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Presenter
Presentation Notes
第一个例子是我们高分子材料结晶度的分析。998波数是晶体聚丙烯C-C键的伸缩振动，973波数是非晶聚丙烯的C-C键的伸缩振动。两个峰强度之比为高分子材料的结晶度。我们可以看到聚丙烯结晶度的分布。
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Presentation Notes
The conventional techniques have their pros and cons. 
While Raman spectroscopic imaging cannot address all the biological issues, it is a valuable tool because... 
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Presentation Notes
Raman spectroscopy has been applied to research areas across the field, from fundamental research, to clinical and industrial use. 
On the more fundamental research level, it gives molecular information and can be used for monitoring molecular changes. It can also be used as a label-free microscopy technique to provide spatial information and serves as a mean to visualise and locate molecules. It can reveal metabolic changes in cell, chemical variations in tissues. For medicine, it has the potential to provide an objective and in situ diagnostic method.

拉曼光谱已经被应用于交叉领域的研究工作，从基础研究到临床和工业应用。
最基础研究层面，给出分子的信息，可以用来检测分子变化。拉曼光谱也可以作为提供空间信息的一种无标记显微技术，来观察也定位分子。可以解释细胞内的代谢变化和组织内的化学变化。在药物方面，具有提供客观结果和原位诊断方法的潜力。
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Presentation Notes
细胞自噬作用在细胞在受激环境中生存起到非常重要的作用，维持正常的细胞代谢和平衡，起到保护细胞的作用。
MG-63型成骨肉瘤细胞做抗癌化处理后，发现其保护性自噬作用。
探测和理解细胞自噬作用在设计有效的癌症治疗方法过程中非常重要


自噬作用是普遍存在于大部分真核细胞中的一种现象, 是溶酶体对自身结构的吞噬降解, 它是细胞内的再循环系统(recycling system)。
自噬作用主要是清除降解细胞内受损伤的细胞结构、衰老的细胞器、以及不再需要的生物大分子等。自噬作用在消化的同时，也为细胞内细胞器的构建提供原料，即细胞结构的再循环。因此,溶酶体相当于细胞内清道夫。自噬作用机制失灵将导致细胞异常甚至死亡。
细胞自噬受到各种胁迫信号的诱导，在饥饿状态下胞质中可溶性蛋白和部分细胞器被降解成氨基酸等用于供能和生物合成，这是真核细胞在长期进化过程中形成的一种自我保护机制。另外，细胞自噬具有持家功能，清除变性或错误折叠的蛋白质、衰老或损伤的细胞器等，这有利于细胞内稳态的维持。近年来许多研究表明，细胞自噬与个体发育、氧化性损伤保护、肿瘤细胞的恶性增殖及神经退行性疾病有关。
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木质素：紫丁香基还是愈创木基
植物细胞壁组分的分布及相对厚度——纤维素、半纤维素和木质素——影响细胞的形状和植物材料的强度。确定、选择和控制植物材料的结构强度在生物炼制、农业和建筑材料领域非常重要。
表征植物细胞能够帮助选择具有想得到的细胞壁特性的材料。例如，具有较弱细胞壁强度的植物容易被破坏，然而更容易产生生物燃料；具有较强细胞壁强度的植物能够生产出更坚固耐用的木材。这些特性均可以通过对细胞壁的遗传或化学改性得到。
Elforlite
Point mapping
532 nm
~75 mW
0.05 s / spectrum
100× objective
200 nm step size
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然后来看几个简单的例子。生物组织的拉曼光谱成像能够清晰显示大分子的分布及信息，这可以用于鉴别和区分癌变或者可疑组织，进一步确定肿瘤的位置及扩散范围，这些对于早期诊断有一定的意义。
这是食管组织切片的拉曼成像案例。从没有标记的白光显微成像下很难看出癌变，然后看右边两张拉曼成像图，中间这张给出的是肌肉组织的分布，右边这张给出的是癌变区域的位置及分布。这是正常组织和癌变组织的拉曼光谱图，可以看出二者仅有轻微的不同，化学计量法能够非常轻松的找出这些不同，并加以成像，使的成像区域非常清晰直观。

区分正常组织、癌变前及癌变组织，对于细胞代谢物和蛋白质结构的变化非常敏感，
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  Microcrystalline cellulose微晶纤维素
• Meglumin (methylaminohexane-1,2,3,4,5-pentol)葡甲胺
• Poloxamer (polyoxypropylene)  泊咯沙姆
• Povidone (polyvinylpyrrolidone)聚维酮
• Priomojel (sodium starch glycolate)羧甲淀粉钠
• Unidentified excipient
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Carbamazepine is a non-proprietary compound.

Original Raman spectra are available
例2：卡马西平几种晶型拉曼光谱区分
化学名称：
 5H-二苯并[b,f]氮杂-5-甲酰胺
(5H-dibenz[b,f]azepine-5-carboxamide）
抗惊厥镇静类药品
 是治疗精神分裂症和癫痫类疾病的有效药物;
 控制大脑中的钠离子通道，因此可以减少过多神经元的活动
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Presentation Notes
Coloured images generated from StreamLine™ images of ANADIN EXTRA tablet with 785nm excitation
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Inorganic coating.

Note this is not damaged and is a good example of the lower power density using a laser line gives you.
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Mineralogy矿物学
Palaeontology古生物学
Petrology岩石学
Gemmology宝石学
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矿物中分子的对称伸缩振动模式和频率决定了矿物拉曼光谱的特点。
分子振动模式与分子基团的几何构型及其对称性有关，分子的振动频率则与化学键的强度密切相关。
碳酸盐、硫酸盐、磷酸盐、硅酸盐及硼酸盐等大多数矿物中的基团[BXn]（CO32-、SO42-、PO43-、SiO4、SiO3、BO33-等）的振动频率较稳定，为矿物的特征基团频率。
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Presentation Notes
包裹体研究是地质领域的一大研究热点
成分多样，形状和大小各异，既有固体，也有液相和气相，以及三种相态的不同组合。
研究地质作用的珍贵样品，能够客观地反映地质历史的原貌。
拉曼光谱：
确认矿物中的气相、液相、水溶液相、固体包裹体成分
原位高温高压实验，帮助研究者识别矿物质形成时期流体的存在，从而加深对地壳起源的了解
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B Prof. H A Hanni, SSEF Swiss Gemmological Institute, Basel
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i fit: M S Krzemnicki, SSEF Swiss Gemmological Institute, Basel
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翡翠A货、B货、C货的含义 
– A货：指天然颜色的翡翠，包括未经任何人工处理或只经过正当的加工处理，其颜色和质地基本上都保留着天然状态的翡翠。 
– B货：指经过漂白—注胶处理的翡翠，即是一些底色带有黄、褐、灰等脏色，经过用酸液浸泡漂白底色后，再注入胶水充填固化处理的翡翠。其颜色和透明度得到很大改善，但内部结构受到严重破坏。 
– C货：主要指染色翡翠。其颜色是人工注入的染料形成的，一般不稳定，易褪色。 
– B+C货：指既经过了B货处理，同进又加入了有色物质，具有B货和C货双重特点的人工处理翡翠。
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Presentation Notes
Room and low (LN2) temperature analyses of red/brown 0.2 carat diamond, probably irradiated. 514 nm excitation. 
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Presentation Notes
As we have already seen, Raman spectroscopy is a highly versatile technique which can be used to analyse materials in a range of physical states. This versatility means that Raman can be applied to numerous forensic applications. Although we cannot hope to cover all of these in one talk, I will try and give a flavour of some of these application areas

The first example will highlight the potential value of Raman spectroscopy in counter terrorism. 

I will subsequently concentrate on the other forensic applications listed … explosives and drugs of abuse, documents and paint chips
 
It is important to emphasise however that Raman spectroscopy is far from limited to these techniques. Raman has previously been used successfully to analyse forensic fibres, gemstones and gun shot residues (GSR) to name but a few 
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Thanks to Jim Siebold of Henry Davis Consulting for the reproduction of this map
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Renishaw gratefully acknowledge the support of Prof R Clark and Katherine Brown, UCL
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Presentation Notes
spectrum of orpiment taken in situ from a Persian Shahanama.  
orpiment degrades to grey on exposure to light so this manuscript cannot go on long term exhibition now we know that it is there.  
Orpiment was also used to dye pages in a lot of oriental material -- seems to have anti-bug properties as well as being yellow.  
The manuscript belongs to the British Library so the presence of orpiment also has to be considered when making it available to readers since it contains arsenic.
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Lead white was used as the white pigment in works of art from days of antiquity to the early 20th century

lead white is also known as basic lead carbonate

parts of the icon have been subjected to restoration as can be seen from the substantial contrast in fluorescence emission between the original and restored areas - eg the left cross
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Reinforce message …

Used everyday by major police / forensic labs

Saves the user time … Detailed chemical ID reduces the number of other analytical techniques required 
Little if any sample preparation is required
Data collection is rapid (typically seconds to minutes)


Saves the user money … one technique fulfils many requirements

Vital evidence is preserved … no sample contamination and analysis can take place through evidence bags etc.

Find out more about Renishaw’s Raman technology at www.renishaw.com/raman
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Raman analysis of the fingerprint depletion series revealed the presence of PETN, the explosive component of SEMTEX.

Candidates were located using white light imaging and Raman spectra were taken from these particles to confirm whether they contained an explosive element

The confocality offered by high-quality Raman systems allowed analysis of the explosive particles underlying the upper fingerprint layer which consisted largely of grease
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R.Stokes et al; Rapid screening and identification of improvised explosive and hazardous materials
by Raman spectroscopy, SPIE Europe Security + Defence, 2008
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In this Raman image, the red material is fingerprint residue. A trace amount of another particle, yellow in colour on the image is also visible

Automated analysis off the data determined the spectra of the chemical components. 

Subsequent comparison of the ‘yellow’ component with the electronic database identified it as cocaine. 

Perhaps the most difficult and time consuming task when carrying out work like this is physically locating the tiny trace contaminants.
These 10 micron particles were identified without the need for swabbing or dissolving the fingerprint, exhibiting the clear potential of high quality imaging techniques in analysing fingerprint contaminants.
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纳米压痕仪主要用于微纳米尺度薄膜材料的硬度与杨氏模量测试，测试结果通过力与压入深度的曲线计算得出，无需通过显微镜观察压痕面积。
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Presenter
Presentation Notes
能谱仪(EDS,Energy Dispersive Spectrometer)是用来对材料微区成分元素种类与含量分析，配合扫描电子显微镜与透射电子显微镜的使用。
We call it the SCA, structural and chemical analyser rather than Raman-SEM because it offers Raman plus:
PL
CL
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Thank you !
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T: 010-84200202-1020, 13701224710
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	Slide Number 1
	Slide Number 2
	Renishaw公司
	Renishaw公司简介——应用创新
	Renishaw公司—— 全球业务
	Our expertise – Industrial metrology 
	Our expertise – Healthcare
	原理与发展
	拉曼光谱的发现
	拉曼散射效应的进展�
	拉曼光谱仪的发展简史�
	Raman光谱的原理——拉曼光谱产生
	Renishaw inVia系统光路图
	拉曼光谱
	拉曼光谱给出的信息
	拉曼成像
	拉曼成像给出的信息
	拉曼光谱的优势
	与其他光谱技术�的区别与联系
	几种光谱法能级示意图
	拉曼与红外
	拉曼与红外
	拉曼与荧光
	拉曼与荧光
	拉曼与荧光区别
	拉曼光谱应用
	Slide Number 27
	Slide Number 28
	材料领域主要研究对象
	1：石墨烯
	拉曼光谱判断层数
	石墨烯——生长研究（层数、应力、取向等）
	石墨烯——应力研究
	2：碳纳米管
	碳纳米管——生长机理
	Slide Number 36
	3：原位测试——催化剂在整个反应过程中结构变化
	4：催化剂及反应结果的关系
	5：碳化硅
	拉曼光谱——鉴定SiC多型体
	拉曼成像：4H-SiC晶片 
	SiC的3D拉曼成像
	6：有机层压材料—光谱及截面成像
	层压材料拉曼光谱成像—3D
	7：PP结晶度
	生命科学
	拉曼光谱法与常用生物学分析技术的区别
	拉曼光谱在生物学领域的应用
	1：动物细胞——成骨肉瘤细胞自噬作用后细胞变化
	2：植物细胞——玉米细胞拉曼成像
	3：食管组织的拉曼成像
	4：生物医药——药物动力学研究
	Slide Number 53
	拉曼光谱在药物领域的应用
	1：药物鉴定——主要成分
	药物鉴定—辅料鉴定
	药物鉴定——假药
	2：晶型分析—多种晶型
	晶型分析—原位研究晶型与湿度的影响
	3：定量/半定量分析——安乃定
	4：药物分布与药效对制药的指导
	Slide Number 62
	应用范围
	1：矿物/岩石鉴定—— 特征基团的鉴定
	2：岩石/矿物成像
	3：包裹体研究
	3：宝石学应用
	材质鉴定
	产地鉴定——包裹体
	质量鉴定
	质量鉴定
	宝石裂缝填充物
	Slide Number 73
	艺术品、文化遗产方面应用
	Slide Number 75
	2：颜料鉴定
	3：文物保护 - British library - Shahanama
	4：文物保护修复
	刑侦科学
	拉曼光谱优势
	目录
	1：毒品鉴别——区分苯丙胺和甲基苯丙胺
	毒品鉴别——药片中毒品成分鉴定
	毒物鉴定——氰化物的拉曼光谱
	文检——书写顺序
	Slide Number 86
	微量物证——纺织品上微量爆炸物
	微量物证——指纹中的微量毒品
	4：同一来源认证——入室抢劫
	高分子应用
	雷尼绍拉曼光谱联用技术
	Raman-AFM联用技术
	Why conduct Raman AFM？
	联用优势：
	Raman-SCA-SEM
	Raman—SEM可测量的参数
	Raman-SCA-SEM
	Slide Number 98

