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Materials Science and Engineering of Carbon: Characterization discusses 12 characterization techniques, focusing on their
application to carbon materials, including X-ray diffraction, X-ray small-angle scattering, transmission electron microscopy, Raman
spectroscopy, scanning electron microscopy, image analysis, X-ray photoelectron spectroscopy, magnetoresistance,
electrochemical performance, pore structure analysis, thermal analyses, and quantification of functional groups. Each contributor
in the book has worked on carbon materials for many years, and their background and experience will provide guidance on the
development and research of carbon materials and their further applications. Focuses on characterization techniques for carbon
materials Authored by experts who are considered specialists in their respective techniques Presents practical results on various
carbon materials, including fault results, which will help readers understand the optimum conditions for the characterization of
carbon materials
Scanning electron microscopy (SEM) is often used in plastics failure analysis when light microscopy cannot provide images of high
enough resolution. SEM images also provide higher contrast, in particular of surface textures. SEM is also advantageous with very
dark surfaces and transparent materials. This book is an unrivaled comprehensive collection of SEM images covering topics such
as surface properties, adhesion, joining, fracture, and other types of failure of plastic parts, which are of decisive importance for
the economic success of plastics manufacturing operations.
Several methods have been used to demonstrate the vasculature of different organs in man and other species. Many attempts to
evaluate the precise microangioarchitecture of organ systems remained unproductive, others were controversial. The development
of electron microscope in thirties opend new perspectives in researching microvascular systems. Transmission electron
microscopy provided a two-dimensional view on microcirculatory system at higher magnifications, however, its standardization was
delayed unnecessarily. The use of methyl methacrylate and related compounds for obtaining replicas of vascular beds, and their
study in scanning electron microscope opened a new window in micromorphological research. For the first time, a threedimensional image analysis of the vascular system was possible. The microvascular corrosion casting method has meanwhile
attracted the interest of many contemporary scientists. Its application to medical and biological problems justify it to be used as a
routine method for microvascular investigations. The first investigators who used this method, focused either on methodological
details or they dealt with the normal microanatomy of organs. The advantages of this method in demonstrating pathological
microvascular patterns are also evident.
Originally published in 2005, this book covers the closely related techniques of electron microprobe analysis (EMPA) and scanning
electron microscopy (SEM) specifically from a geological viewpoint. Topics discussed include: principles of electron-target
interactions, electron beam instrumentation, X-ray spectrometry, general principles of SEM image formation, production of X-ray
'maps' showing elemental distributions, procedures for qualitative and quantitative X-ray analysis (both energy-dispersive and
wavelength-dispersive), the use of both 'true' electron microprobes and SEMs fitted with X-ray spectrometers, and practical
matters such as sample preparation and treatment of results. Throughout, there is an emphasis on geological aspects not
mentioned in similar books aimed at a more general readership. The book avoids unnecessary technical detail in order to be easily
accessible, and forms a comprehensive text on EMPA and SEM for geological postgraduate and postdoctoral researchers, as well
as those working in industrial laboratories.
Scanning electr on microscopy (SEM) and x-ray microanalysis can produce magnified images and in situ chemical information
from virtually any type of specimen. The two instruments generally operate in a high vacuum and a very dry environment in order
to produce the high energy beam of electrons needed for imaging and analysis. With a few notable exceptions, most specimens
destined for study in the SEM are poor conductors and composed of beam sensitive light elements containing variable amounts of
water. In the SEM, the imaging system depends on the specimen being sufficiently electrically conductive to ensure that the bulk
of the incoming electrons go to ground. The formation of the image depends on collecting the different signals that are scattered
as a consequence of the high energy beam interacting with the sample. Backscattered electrons and secondary electrons are
generated within the primary beam-sample interactive volume and are the two principal signals used to form images. The
backscattered electron coefficient ( ? ) increases with increasing atomic number of the specimen, whereas the secondary electron
coefficient ( ? ) is relatively insensitive to atomic number. This fundamental diff- ence in the two signals can have an important
effect on the way samples may need to be prepared. The analytical system depends on collecting the x-ray photons that are
generated within the sample as a consequence of interaction with the same high energy beam of primary electrons used to
produce images.
This book offers a comprehensive treatment of the molecular design, characterization, and physical chemistry of soft interfaces. At
the same time, the book aims to encourage the fabrication of functional materials including biomaterials. During the past few
decades there has been steady growth in soft-interface science, and that growth has been especially rapid in the twenty-first
century. The field is interdisciplinary because it involves chemistry, polymer science, materials science, physical chemistry, and
biology. Based on the increasing interdisciplinary nature of undergraduate and graduate programs, the primary goal of this present
work is to serve as a comprehensive resource for senior-level undergraduates and for graduate students, particularly in polymer
chemistry, materials science, bioconjugate chemistry, bioengineering, and biomaterials. Additionally, with the growing interest in
the fabrication of functional soft materials, this book provides essential fundamental information for researchers not only in
academia but also in industry.
Part of the Wiley-Royal Microscopical Society Series, this book discusses the rapidly developing cutting-edge field of low-voltage
microscopy, a field that has only recently emerged due to the rapid developments in the electron optics design and image
processing. It serves as a guide for current and new microscopists and materials scientists who are active in the field of
nanotechnology, and presents applications in nanotechnology and research of surface-related phenomena, allowing researches to
observe materials as never before.
This book was developed with the goal of providing an easily understood text for those users of the scanning electron microscope
(SEM) who have little or no background in the area. The SEM is routinely used to study the surface structure and chemistry of a
wide range of biological and synthetic materials at the micrometer to nanometer scale. Ease-of-use, typically facile sample
preparation, and straightforward image interpretation, combined with high resolution, high depth of field, and the ability to
undertake microchemical and crystallographic analysis, has made scanning electron microscopy one of the most powerful and
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versatile techniques for characterization today. Indeed, the SEM is a vital tool for the characterization of nanostructured materials
and the development of nanotechnology. However, its wide use by professionals with diverse technical backgrounds—including life
science, materials science, engineering, forensics, mineralogy, etc., and in various sectors of government, industry, and
academia—emphasizes the need for an introductory text providing the basics of effective SEM imaging.A Beginners’ Guide to
Scanning Electron Microscopy explains instrumentation, operation, image interpretation and sample preparation in a wide ranging
yet succinct and practical text, treating the essential theory of specimen-beam interaction and image formation in a manner that
can be effortlessly comprehended by the novice SEM user. This book provides a concise and accessible introduction to the
essentials of SEM includes a large number of illustrations specifically chosen to aid readers' understanding of key concepts
highlights recent advances in instrumentation, imaging and sample preparation techniques offers examples drawn from a variety of
applications that appeal to professionals from diverse backgrounds.
This book features reviews by leading experts on the methods and applications of modern forms of microscopy. The recent
awards of Nobel Prizes awarded for super-resolution optical microscopy and cryo-electron microscopy have demonstrated the rich
scientific opportunities for research in novel microscopies. Earlier Nobel Prizes for electron microscopy (the instrument itself and
applications to biology), scanning probe microscopy and holography are a reminder of the central role of microscopy in modern
science, from the study of nanostructures in materials science, physics and chemistry to structural biology. Separate chapters are
devoted to confocal, fluorescent and related novel optical microscopies, coherent diffractive imaging, scanning probe microscopy,
transmission electron microscopy in all its modes from aberration corrected and analytical to in-situ and time-resolved, low energy
electron microscopy, photoelectron microscopy, cryo-electron microscopy in biology, and also ion microscopy. In addition to
serving as an essential reference for researchers and teachers in the fields such as materials science, condensed matter physics,
solid-state chemistry, structural biology and the molecular sciences generally, the Springer Handbook of Microscopy is a unified,
coherent and pedagogically attractive text for advanced students who need an authoritative yet accessible guide to the science
and practice of microscopy.
The go?to resource for microscopists on biological applications of field emission gun scanning electron microscopy (FEGSEM)
The evolution of scanning electron microscopy technologies and capability over the past few years has revolutionized the
biological imaging capabilities of the microscope—giving it the capability to examine surface structures of cellular membranes to
reveal the organization of individual proteins across a membrane bilayer and the arrangement of cell cytoskeleton at a nm scale.
Most notable are their improvements for field emission scanning electron microscopy (FEGSEM), which when combined with cryopreparation techniques, has provided insight into a wide range of biological questions including the functionality of bacteria and
viruses. This full-colour, must-have book for microscopists traces the development of the biological field emission scanning
electron microscopy (FEGSEM) and highlights its current value in biological research as well as its future worth. Biological Field
Emission Scanning Electron Microscopy highlights the present capability of the technique and informs the wider biological science
community of its application in basic biological research. Starting with the theory and history of FEGSEM, the book offers chapters
covering: operation (strengths and weakness, sample selection, handling, limitations, and preparation); Commercial developments
and principals from the major FEGSEM manufacturers (Thermo Scientific, JEOL, HITACHI, ZEISS, Tescan); technical
developments essential to bioFEGSEM; cryobio FEGSEM; cryo-FIB; FEGSEM digital-tomography; array tomography; public
health research; mammalian cells and tissues; digital challenges (image collection, storage, and automated data analysis); and
more. Examines the creation of the biological field emission gun scanning electron microscopy (FEGSEM) and discusses its
benefits to the biological research community and future value Provides insight into the design and development philosophy
behind current instrument manufacturers Covers sample handling, applications, and key supporting techniques Focuses on the
biological applications of field emission gun scanning electron microscopy (FEGSEM), covering both plant and animal research
Presented in full colour An important part of the Wiley-Royal Microscopical Series, Biological Field Emission Scanning Electron
Microscopy is an ideal general resource for experienced academic and industrial users of electron microscopy—specifically, those
with a need to understand the application, limitations, and strengths of FEGSEM.
Scanning transmission electron microscopy has become a mainstream technique for imaging and analysis at atomic resolution
and sensitivity, and the authors of this book are widely credited with bringing the field to its present popularity. Scanning
Transmission Electron Microscopy(STEM): Imaging and Analysis will provide a comprehensive explanation of the theory and
practice of STEM from introductory to advanced levels, covering the instrument, image formation and scattering theory, and
definition and measurement of resolution for both imaging and analysis. The authors will present examples of the use of combined
imaging and spectroscopy for solving materials problems in a variety of fields, including condensed matter physics, materials
science, catalysis, biology, and nanoscience. Therefore this will be a comprehensive reference for those working in applied fields
wishing to use the technique, for graduate students learning microscopy for the first time, and for specialists in other fields of
microscopy.
Electron microscopy is briefly reviewed, with particular reference to the recently established technique of scanning electron
microscopy. The use of the scanning electron microscope for the study of paint films is illustrated with examples obtained during
antifouling paint research, and its potential uses for the examination of paints in general are indicated. (Author).

This book presents scanning electron microscopy (SEM) fundamentals and applications for nanotechnology. It includes
integrated fabrication techniques using the SEM, such as e-beam and FIB, and it covers in-situ nanomanipulation of
materials. The book is written by international experts from the top nano-research groups that specialize in nanomaterials
characterization. The book will appeal to nanomaterials researchers, and to SEM development specialists.
Advances in Imaging and Electron Physics, Volume 215, merges two long-running serials, Advances in Electronics and
Electron Physics and Advances in Optical and Electron Microscopy. The series features extended articles on the physics
of electron devices (especially semiconductor devices), particle optics at high and low energies, microlithography, image
science, digital image processing, electromagnetic wave propagation, electron microscopy and the computing methods
used in all these domains. Contains contributions from leading authorities on the subject matter Informs and updates on
the latest developments in the field of imaging and electron physics Provides practitioners interested in microscopy,
optics, image processing, mathematical morphology, electromagnetic fields, electrons and ion emission with a valuable
resource Features extended articles on the physics of electron devices (especially semiconductor devices), particle
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optics at high and low energies, microlithography, image science and digital image processing
A guide to modern scanning electron microscopy instrumentation, methodology and techniques, highlighting novel
applications to cell and molecular biology.
Invention of the solid-state laser has initiated the beginning of the laser era. Performance of solid-state lasers improved
amazingly during five decades. Nowadays, solid-state lasers remain one of the most rapidly developing branches of laser
science and become an increasingly important tool for modern technology. This book represents a selection of chapters
exhibiting various investigation directions in the field of solid-state lasers and the cutting edge of related applications. The
materials are contributed by leading researchers and each chapter represents a comprehensive study reflecting
advances in modern laser physics. Considered topics are intended to meet the needs of both specialists in laser system
design and those who use laser techniques in fundamental science and applied research. This book is the result of
efforts of experts from different countries. I would like to acknowledge the authors for their contribution to the book. I also
wish to acknowledge Vedran Kordic for indispensable technical assistance in the book preparation and publishing.
Spectroscopy is the study of absorption and emission of electromagnetic radiation due to the interaction between matter
and energy that energy depends on the specific wavelength of electromagnetic radiation. This field has proven invaluable
research tool in a number of areas including chemistry, physics, biology, medicine and ecology. The spectroscopic field
of research is growing day-by-day and scientists are exploring new areas in this field by introducing new techniques. The
main purpose of this book is to highlight these new spectroscopic techniques like Magnetic Induction Spectroscopy,
Laser-Induced Breakdown Spectroscopy, X-ray Photoelectron Spectroscopy, Low Energy Electron Loss Spectroscopy,
Micro- to Macro-Raman Spectroscopy, Liquid-Immersion Raman Spectroscopy, High-Resolution Magic Angle Spinning
(HR-MAS) Nuclear Magnetic Resonance (NMR) Spectroscopy, Injection and Optical Spectroscopy, and Nano
Spectroscopy. This book is divided into five sections including General Spectroscopy, Advanced Spectroscopy, Nano
Spectroscopy, Organic Spectroscopy, and Physical Spectroscopy which cover topics from basic to advanced levels
which will provide a good source of learning for teaching and research purposes.
Application of Scanning Electron Microscopy for the Morphological Study of Biofilm in Medical Devices.
Major improvements in instrumentation and specimen preparation have brought SEM to the fore as a biological imaging technique. Although
this imaging technique has undergone tremendous developments, it is still poorly represented in the literature, limited to journal articles and
chapters in books. This comprehensive volume is dedicated to the theory and practical applications of FESEM in biological samples. It
provides a comprehensive explanation of instrumentation, applications, and protocols, and is intended to teach the reader how to operate
such microscopes to obtain the best quality images.
In the spring of 1963, a well-known research institute made a market survey to assess how many scanning electron microscopes might be
sold in the United States. They predicted that three to five might be sold in the first year a commercial SEM was available, and that ten
instruments would saturate the marketplace. In 1964, the Cambridge Instruments Stereoscan was introduced into the United States and, in
the following decade, over 1200 scanning electron microscopes were sold in the U. S. alone, representing an investment conservatively
estimated at $50,000- $100,000 each. Why were the market surveyers wrongil Perhaps because they asked the wrong persons, such as
electron microscopists who were using the highly developed transmission electron microscopes of the day, with resolutions from 5-10 A.
These scientists could see little application for a microscope that was useful for looking at surfaces with a resolution of only (then) about 200
A. Since that time, many scientists have learned to appreciate that information content in an image may be of more importance than
resolution per se. The SEM, with its large depth of field and easily that often require little or no sample prepara interpreted images of samples
tion for viewing, is capable of providing significant information about rough samples at magnifications ranging from 50 X to 100,000 X. This
range overlaps considerably with the light microscope at the low end, and with the electron microscope at the high end.
Scanning Transmission Electron Microscopy: Advanced Characterization Methods for Materials Science Applications The information
comprised in this book is focused on discussing the latest approaches in the recording of high-fidelity quantitative annular dark-field (ADF)
data. It showcases the application of machine learning in electron microscopy and the latest advancements in image processing and data
interpretation for materials notoriously difficult to analyze using scanning transmission electron microscopy (STEM). It also highlights
strategies to record and interpret large electron diffraction datasets for the analysis of nanostructures. This book: Discusses existing
approaches for experimental design in the recording of high-fidelity quantitative ADF data Presents the most common types of scintillatorphotomultiplier ADF detectors, along with their strengths and weaknesses. Proposes strategies to minimize the introduction of errors from
these detectors and avenues for dealing with residual errors Discusses the practice of reliable multiframe imaging, along with the benefits and
new experimental opportunities it presents in electron dose or dose-rate management Focuses on supervised and unsupervised machine
learning for electron microscopy Discusses open data formats, community-driven software, and data repositories Proposes methods to
process information at both global and local scales, and discusses avenues to improve the storage, transfer, analysis, and interpretation of
multidimensional datasets Provides the spectrum of possibilities to study materials at the resolution limit by means of new developments in
instrumentation Recommends methods for quantitative structural characterization of sensitive nanomaterials using electron diffraction
techniques and describes strategies to collect electron diffraction patterns for such materials This book helps academics, researchers, and
industry professionals in materials science, chemistry, physics, and related fields to understand and apply computer-science–derived analysis
methods to solve problems regarding data analysis and interpretation of materials properties.
During the last four decades remarkable developments have taken place in instrumentation and techniques for characterizing the
microstructure and microcomposition of materials. Some of the most important of these instruments involve the use of electron beams
because of the wealth of information that can be obtained from the interaction of electron beams with matter. The principal instruments
include the scanning electron microscope, electron probe x-ray microanalyzer, and the analytical transmission electron microscope. The
training of students to use these instruments and to apply the new techniques that are possible with them is an important function, which. has
been carried out by formal classes in universities and colleges and by special summer courses such as the ones offered for the past 19 years
at Lehigh University. Laboratory work, which should be an integral part of such courses, is often hindered by the lack of a suitable laboratory
workbook. While laboratory workbooks for transmission electron microscopy have-been in existence for many years, the broad range of
topics that must be dealt with in scanning electron microscopy and microanalysis has made it difficult for instructors to devise meaningful
experiments. The present workbook provides a series of fundamental experiments to aid in "hands-on" learning of the use of the
instrumentation and the techniques. It is written by a group of eminently qualified scientists and educators. The importance of hands-on
learning cannot be overemphasized.
This book has evolved by processes of selection and expansion from its predecessor, Practical Scanning Electron Microscopy (PSEM),
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published by Plenum Press in 1975. The interaction of the authors with students at the Short Course on Scanning Electron Microscopy and XRay Microanalysis held annually at Lehigh University has helped greatly in developing this textbook. The material has been chosen to provide
a student with a general introduction to the techniques of scanning electron microscopy and x-ray microanalysis suitable for application in
such fields as biology, geology, solid state physics, and materials science. Following the format of PSEM, this book gives the student a basic
knowledge of (1) the user-controlled functions of the electron optics of the scanning electron microscope and electron microprobe, (2) the
characteristics of electron-beam-sample inter actions, (3) image formation and interpretation, (4) x-ray spectrometry, and (5) quantitative xray microanalysis. Each of these topics has been updated and in most cases expanded over the material presented in PSEM in order to give
the reader sufficient coverage to understand these topics and apply the information in the laboratory. Throughout the text, we have attempted
to emphasize practical aspects of the techniques, describing those instru ment parameters which the microscopist can and must manipulate
to obtain optimum information from the specimen. Certain areas in particular have been expanded in response to their increasing importance
in the SEM field. Thus energy-dispersive x-ray spectrometry, which has undergone a tremendous surge in growth, is treated in substantial
detail.
Scanning Electron Microscopy provides a description of the physics of electron-probe formation and of electron-specimen interactions. The
different imaging and analytical modes using secondary and backscattered electrons, electron-beam-induced currents, X-ray and Auger
electrons, electron channelling effects, and cathodoluminescence are discussed to evaluate specific contrasts and to obtain quantitative
information.

Recently, attention has been called to the role that microvascular organization plays in the functional morphology of all
organs and tissues, both in normal and pathological conditions. Since its development by Murakami, the corrosion cast
method for scanning electron microscopy has come to be considered one of the most efficient means in clarifying the
three-dimensional features of the microcirculation of organs and tissues. Scanning Electron Microscopy of Vascular
Casts: Methods and Applications was planned to supply fundamental and new information regarding microcirculation
studies to general biologists, anatomists, pathologists and clinicians. The contributions to this volume, contain original
findings and excellent electron micrographs obtained by using recently improved corrosion cast methods. The rich variety
of papers in this book will be useful to many, and will provide both the basic and clinically oriented readers with good
ideas, suggestions, and original and worthwhile information.
This book brings a broad review of recent global developments in theory, instrumentation, and practical applications of
electron microscopy. It was created by 13 contributions from experts in different fields of electron microscopy and
technology from over 20 research institutes worldwide.
The most useful properties of food, i.e. the ones that are detected through look, touch and taste, are a manifestation of
the food’s structure. Studies about how this structure develops or can be manipulated during food production and
processing are a vital part of research in food science. This book provides the status of research on food structure and
how it develops through the interplay between processing routes and formulation elements. It covers food structure
development across a range of food settings and consider how this alters in order to design food with specific
functionalities and performance. Food structure has to be considered across a range of length scales and the book
includes a section focusing on analytical and theoretical approaches that can be taken to analyse/characterise food
structure from the nano- to the macro-scale. The book concludes by outlining the main challenges arising within the field
and the opportunities that these create in terms of establishing or growing future research activities. Edited and written by
world class contributors, this book brings the literature up-to-date by detailing how the technology and applications have
moved on over the past 10 years. It serves as a reference for researchers in food science and chemistry, food processing
and food texture and structure.
In the continuing quest to explore structure and to relate struc tural organization to functional significance, the scientist
has developed a vast array of microscopes. The scanning electron microscope (SEM) represents a recent and important
advance in the development of useful tools for investigating the structural organization of matter. Recent progress in both
technology and methodology has resulted in numerous biological publications in which the SEM has been utilized
exclusively or in connection with other types of microscopes to reveal surface as well as intracellular details in plant and
animal tissues and organs. Because of the resolution and depth of focus presented in the SEM photograph when
compared, for example, with that in the light microscope photographs, images recorded with the SEM have widely
circulated in newspapers, periodicals and scientific journals in recent times. Considering the utility and present status of
scanning electron microscopy, it seemed to us to be a particularly appropriate time to assemble a text-atlas dealing with
biological applications of scanning electron microscopy so that such information might be presented to the student and to
others not yet familiar with its capabilities in teaching and research. The major goal of this book, therefore, has been to
assemble material that would be useful to those students beginning their study of botany or zoo logy, as well as to
beginning medical students and students in advanced biology courses.
The book focuses on advanced characterization methods for thin-film solar cells that have proven their relevance both for
academic and corporate photovoltaic research and development. After an introduction to thin-film photovoltaics, highly
experienced experts report on device and materials characterization methods such as electroluminescence analysis,
capacitance spectroscopy, and various microscopy methods. In the final part of the book simulation techniques are
presented which are used for ab-initio calculations of relevant semiconductors and for device simulations in 1D, 2D and
3D. Building on a proven concept, this new edition also covers thermography, transient optoelectronic methods, and
absorption and photocurrent spectroscopy.
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