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"the present book will be of great value for both newcomers to
the field and mature active researchers by serving as a
coherent and timely introduction to some of the modern
approaches, ideas, results, emerging understanding, and many
open questions in this fascinating field of polymer glasses,
supercooled liquids, and thin films" –Kenneth S. Schweizer,
Morris Professor of Materials Science & Engineering,
University of Illinois at Urbana-Champaign (from the
Foreword) This book provides a timely and comprehensive
overview of molecular level insights into polymer glasses in
confined geometries and under deformation. Polymer glasses
have become ubiquitous to our daily life, from the
polycarbonate eyeglass lenses on the end of our nose to large
acrylic glass panes holding water in aquarium tanks, with
advantages over glass in that they are lightweight and easy to
manufacture, while remaining transparent and rigid. The
contents include an introduction to the field, as well as state of
the art investigations. Chapters delve into studies of
commonalities across different types of glass formers
(polymers, small molecules, colloids, and granular materials),
which have enabled microscopic and molecular level
frameworks to be developed. The authors show how glass
formers are modeled across different systems, thereby leading
to treatments for polymer glasses with first-principle based
approaches and molecular level detail. Readers across
disciplines will benefit from this topical overview summarizing
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the key areas of polymer glasses, alongside an introduction to
the main principles and approaches.
Microsupercapacitors systematically guides the reader
through the key materials, characterization techniques,
performance factors and potential applications and benefits to
society of this emerging electrical energy storage solution. The
book reviews the technical challenges in scaling down
supercapacitors, covering materials, performance, design and
applications perspectives. Sections provide a fundamental
understanding of microsupercapacitors and compare them to
existing energy storage technologies. Final discussions
consider the factors that impact performance, potential tactics
to improve performance, barriers to implementation, emerging
solutions to those barriers, and a future outlook. This book
will be of particular interest to materials scientists and
engineers working in academia, research and development.
Provides a concise introduction of the fundamental science,
related technological challenges, and solutions that
microsupercapacitors can offer Compares
microsupercapacitors with current technologies Reviews the
applications of new strategies and the challenge of scaling
down supercapacitors Covers the most relevant applications,
including energy storage, energy harvesting, sensors and
biomedical devices
Filling a gap in the literature, this book features in-depth
discussions on amplitude modulation AFM, providing an
overview of the theory, instrumental considerations and
applications of the technique in both academia and industry.
As such, it includes examples from material science, soft
condensed matter, molecular biology, and biophysics, among
others. The text is written in such a way as to enable readers
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from different backgrounds and levels of expertise to find the
information suitable for their needs.
This book aims to provide examples of applications of atomic
force microscopy (AFM) using biological samples, showing
different methods for AFM sample preparation, data
acquisition and processing, and avoiding technical problems.
Divided into two sections, chapters guide readers through
image artifacts, process and quantitatively analyze AFM
images, lipid bilayers, image DNA-protein complexes, AFM
cell topography, single-molecule force spectroscopy, singlemolecule dynamic force spectroscopy, fluorescence
methodologies, molecular recognition force spectroscopy,
biomechanical characterization, AFM-based biosensor setup,
and detail how to implement such an in vitro system, which
can monitor cardiac electrophysiology, intracellular calcium
dynamics, and single cell mechanics. Written in the highly
successful Methods in Molecular Biology series format,
chapters include introductions to their respective topics, lists
of the necessary materials and reagents, step-by-step, readily
reproducible laboratory protocols, and tips on troubleshooting
and avoiding known pitfalls. Authoritative and cutting-edge,
Atomic Force Microscopy: Methods and Protocols is useful
for researchers at different stages, from newcomers to
experienced users, interested in new AFM applications.
Methods and Applications
Amplitude Modulation Atomic Force Microscopy
Scanning Probe Microscopy and Spectroscopy
Microsupercapacitors
RNA Spectroscopy
Fundamentals and Applications

Examining the physical and technical
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foundation for recent progress with
this technique, Applied Scanning Probe
Methods offers a timely and
comprehensive overview of SPM
applications, now that industrial
applications span topographic and
dynamical surface studies of thin-film
semiconductors, polymers, paper,
ceramics, and magnetic and biological
materials. First it lays the
theoretical background of static and
dynamic force microscopies, including
sensor technology and tip
characterization, contributions detail
applications such as macro- and
nanotribology, polymer surfaces, and
roughness investigations. The final
part on industrial research addresses
special applications of scanning force
nanoprobes such as atomic manipulation
and surface modification, as well as
single electron devices based on SPM.
About 40 % of current atomic force
microscopy (AFM) research is performed
in liquids, making liquid-based AFM a
rapidly growing and important tool for
the study of biological materials. This
book focuses on the underlying
principles and experimental aspects of
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AFM under liquid, with an easy-tofollow organization intended for new
AFM scientists. The book also serves as
an up-to-date review of new AFM
techniques developed especially for
biological samples. Aimed at
physicists, materials scientists,
biologists, analytical chemists, and
medicinal chemists. An ideal reference
book for libraries. From the contents:
Part I: General Atomic Force Microscopy
* AFM: Basic Concepts * Carbon Nanotube
Tips in Atomic Force Microscopy with *
Applications to Imaging in Liquid *
Force Spectroscopy * Atomic Force
Microscopy in Liquid * Fundamentals of
AFM Cantilever Dynamics in Liquid *
Environments * Single-Molecule Force
Spectroscopy * High-Speed AFM for
Observing Dynamic Processes in Liquid *
Integration of AFM with Optical
Microscopy Techniques Part II:
Biological Applications * DNA and
Protein-DNA Complexes * Single-Molecule
Force Microscopy of Cellular Sensors *
AFM-Based Single-Cell Force
Spectroscopy * Nano-Surgical
Manipulation of Living Cells with the
AFM
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System Identification shows the student
reader how to approach the system
identification problem in a systematic
fashion. The process is divided into
three basic steps: experimental design
and data collection; model structure
selection and parameter estimation; and
model validation, each of which is the
subject of one or more parts of the
text. Following an introduction on
system theory, particularly in relation
to model representation and model
properties, the book contains four
parts covering: • data-based
identification – non-parametric methods
for use when prior system knowledge is
very limited; • time-invariant
identification for systems with
constant parameters; • time-varying
systems identification, primarily with
recursive estimation techniques; and •
model validation methods. A fifth part,
composed of appendices, covers the
various aspects of the underlying
mathematics needed to begin using the
text. The book uses essentially semiphysical or gray-box modeling methods
although data-based, transfer-function
system descriptions are also
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introduced. The approach is problembased rather than rigorously
mathematical. The use of finite
input–output data is demonstrated for
frequency- and time-domain
identification in static, dynamic,
linear, nonlinear, time-invariant and
time-varying systems. Simple examples
are used to show readers how to perform
and emulate the identification steps
involved in various control design
methods with more complex illustrations
derived from real physical, chemical
and biological applications being used
to demonstrate the practical
applicability of the methods described.
End-of-chapter exercises (for which a
downloadable instructors’ Solutions
Manual is available from fill in URL
here) will both help students to
assimilate what they have learned and
make the book suitable for self-tuition
by practitioners looking to brush up on
modern techniques. Graduate and finalyear undergraduate students will find
this text to be a practical and
realistic course in system
identification that can be used for
assessing the processes of a variety of
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engineering disciplines. System
Identification will help academic
instructors teaching control-related to
give their students a good
understanding of identification methods
that can be used in the real world
without the encumbrance of undue
mathematical detail.
Friction and the interaction of
surfaces can usually be felt at the
scale of the contacting bodies. Indeed,
phenomena such as the frictional
resistance or the occurrence of wear
can be observable with plain eye, but
to characterize them and in order to
make a prediction, a more detailed
understanding at smaller scales is
often required. These can include
individual roughness peaks or single
molecule interactions. In this Research
Topic, we have gathered a collection of
articles representing the state of the
art in tribology’s endeavor to bridge
the gap between nano scale elementary
research and the macroscopic behavior
of contacting bodies. These articles
showcase the breadth of questions
related to the interaction of micro and
macro scale and give examples of
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successful transfer of insights from
one to the other. We are delighted to
present this Research Topic to the
reader with the hope that it will
further inspire and stimulate research
in the field.
Polymer Engineering Science and
Viscoelasticity
Handbook of Membrane Separations
Biological Applications
Atomic Force Microscopy in Liquid
Polymer Glasses
Friction and Wear: From Elementary
Mechanisms to Macroscopic Behavior
Scanning tunneling microscopy has achieved
remarkable progress and become the key
technology for surface science. This book
predicts the future development for all of
scanning probe microscopy (SPM). Such
forecasts may help to determine the course
ultimately taken and may accelerate research
and development on nanotechnology and
nanoscience, as well as all in SPM-related fields
in the future.
Here, more than 20 experts from leading
research institutes around the world present the
entire scope of this rapidly developing field. In
so doing, they cover a wide range of topics,
including the characterization and investigation
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of structural, dielectric and piezoelectric
properties of ceramic materials, a well as phase
transitions, electrical and optical properties and
microscopic investigations. Another feature is a
complete profile of the properties of polar oxides
-- from their proof to their latest applications.
Throughout, the authors review, discuss and
assess the material properties with regard to
new and advanced characterization and imaging
techniques. For physicists, physicochemists,
semiconductor and solid state physicists,
materials scientists, and students of chemistry
and physics.
Nanocharacterization Techniques covers the
main characterization techniques used in
nanomaterials and nanostructures. The chapters
focus on the fundamental aspects of
characterization techniques and their distinctive
approaches. Significant advances that have
taken place over recent years in refining
techniques are covered, and the mathematical
foundations needed to use the techniques are
also explained in detail. This book is an
important reference for materials scientists and
engineers looking for a through analysis of
nanocharacterization techniques in order to
establish which is best for their needs. Includes
a detailed analysis of different
nanocharacterization techniques, allowing
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readers to explore which one is best for their
particular needs Provides examples of how each
characterization technique has been used, giving
readers a greater understanding of how each
technique can be profitably used Covers the
mathematical background needed to utilize each
of these techniques to their best effect, meaning
that readers can gain a full understanding of the
theoretical principles behind each technique
covered Serves as an important, go-to reference
for materials scientists and engineers
This volume presents readers with the latest
techniques to study nanoimaging and
nanoprobing in application to a broad range of
biological systems. The chapters in this book are
divided into five parts, and cover topics such as
imaging and probing of biomacromolecules
including high-speed imaging and probing with
AFM; probing chromatin structure with magnetic
tweezers; and fluorescence correlation
spectroscopy on genomic DNA in living cells.
Written in the highly successful Methods in
Molecular Biology series format, chapters
include introductions to their respective topics,
lists of the necessary materials and reagents,
step-by-step, readily reproducible laboratory
protocols, and tips on troubleshooting and
avoiding known pitfalls. Cutting-edge and
through, Nanoscale Imaging: Methods and
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Protocols is a valuable resource for anyone
interested in learning more about this developing
and expanding field.
System Identification
Nanocharacterization Techniques
Spectroscopy for Materials Characterization
Mechanics of Soft Materials
Polar Oxides
Chemical, Pharmaceutical, Food, and
Biotechnological Applications, Second Edition
Fourth volume of a 40volume series on nano
science and nanotechnology, edited by the
renowned scientist Challa S.S.R. Kumar.
This handbook gives a comprehensive
overview about Surface Science Tools for
Nanomaterials Characterization. Modern
applications and state-of-the-art
techniques are covered and make this
volume an essential reading for research
scientists in academia and industry.
Over the past seventy years, a staggering
array of new pigments and binders has been
developed and used in the production of
paint, and twentieth-century artists
readily applied these materials to their
canvases. Paints intended for houses,
boats, cars, and other industrial
applications frequently turn up in modern
art collections, posing new challenges for
paintings conservators. This volume
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presents the papers and posters from
"Modern Paints Uncovered," a symposium
organized by the Getty Conservation
Institute, Tate, and the National Gallery
of Art and held at Tate Modern, London, in
May 2006. Professionals from around the
world shared the results of research on
paints that have been available to artists
since 1930--the date that synthetic
materials began to significantly impact
the paint industry. Modern Paints
Uncovered showcases the varied strands of
cutting-edge research into the
conservation of contemporary painted
surfaces. These include paint properties
and surface characteristics, analysis and
identification, aging behavior, and safe
and effective conservation techniques.
The contributions in this volume were
presented at a NATO Advanced Study
Institute held in Erice, Italy, 4-19 July
2013. Many aspects of important research
into nanophotonics, plasmonics,
semiconductor materials and devices,
instrumentation for bio sensing to name
just a few, are covered in depth in this
volume. The growing connection between
optics and electronics, due to the
increasing important role plaid by
semiconductor materials and devices, find
their expression in the term photonics,
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which also reflects the importance of the
photon aspect of light in the description
of the performance of several optical
systems. Nano-structures have unique
capabilities that allow the enhanced
performance of processes of interest in
optical and photonic devices. In
particular these structures permit the
nanoscale manipulation of photons,
electrons and atoms; they represent a very
hot topic of research and are relevant to
many devices and applications. The various
subjects bridge over the disciplines of
physics, biology and chemistry, making
this volume of interest to people working
in these fields. The emphasis is on the
principles behind each technique and on
examining the full potential of each
technique.
A comprehensive introduction to scanning
tunnelling microscopy and related scanning
probe techniques.
Measuring and Compensating Electrostatic
Forces
Analytical Methodologies for Biofilm
Research
Atomic Force Microscopy
Nanowires
Women in Science: Materials
Handbook of Molecular Force Spectroscopy
A comprehensive handbook outlining state-of-the-art analytical
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techniques used in geomicrobiology, for advanced students,
researchers and professional scientists.
In the past few decades there has been incredible growth in
"bionano"-related research, which has been accompanied by
numerous publications in this field. Although various
compilations address topics related to deoxyribonucleic acid
(DNA) and protein, there are few books that focus on determining
the structure of ribonucleic acid (RNA) and using RNA as
building blocks to construct nanoarchitectures for biomedical and
healthcare applications. RNA Nanotechnology is a comprehensive
volume that details both the traditional approaches and the latest
developments in the field of RNA-related technology. This book
targets a wide audience: a broad introduction provides a solid
academic background for students, researchers, and scientists
who are unfamiliar with the subject, while the in-depth
descriptions and discussions are useful for advanced
professionals. The book opens with reviews on the basic aspects of
RNA biology, computational approaches for predicting RNA
structures, and traditional and emerging experimental approaches
for probing RNA structures. This section is followed by
explorations of the latest research and discoveries in RNA
nanotechnology, including the design and construction of RNAbased nanostructures. The final segment of the book includes
descriptions and discussions of the potential biological and
therapeutic applications of small RNA molecules, such as
small/short interfering RNAs (siRNAs), microRNAs (miRNAs),
RNA aptamers, and ribozymes.
The book provides the readers of various discipline an easy
understanding of the latest biophysical techniques pertaining to
microbiology. Biofilm associated chronic infection is a major
health problem and a serious concern to doctors, scientists and
other health workers as it develops antibiotic and multi-drug
resistance. This book describes various protocols utilized in the
detection of the biofilm. The book has been divided into six sub
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sections which provides pertinent information about the various
biophysical techniques and instruments that are used for detecting
and analyzing the biofilm formation upon biotic and abiotic
surfaces. The readers will be able to identify the techniques that
can best cater information to solve the problem at hand. This book
attempts to compile the latest information on the recent advances
in the various functional aspects of microbial biofilms, their
pathogenesis, present day treatments as well as detection
strategies. This book is meant for researchers in the field of
microbiology and interested in understanding microbial
pathogenesis, quorum sensing and biofilm formation.
This volume serves as a timely, practical introduction to the
principles of nanotribology and nanomechanics and applications
to magnetic storage systems and MEMS/NEMS.
Properties, Characterization, and Imaging
Planar Lipid Bilayers
Gold Nanoparticles in Biomedical Applications
Surface Science Tools for Nanomaterials Characterization
Roadmap of Scanning Probe Microscopy
An Introduction

This book discusses fabrication of
functionalized gold nanoparticles (GNPs)
and multifunctional nanocomposites, their
optical properties, and applications in
biological studies. This is the very first
book of its kind to comprehensively
discuss published data on in vitro and in
vivo biodistribution, toxicity, and uptake
of GNP by mammalian cells providing a
systematization of data over the GNP types
and parameters, their surface
functionalization, animal and cell models.
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As distinct from other related books, Gold
Nanoparticles in Biomedical Applications
discusses the immunological properties of
GNPs and summarizes their applications as
an antigen carrier and adjuvant in
immunization for the preparation of
antibodies in vivo. Although the potential
of GNPs in nanobiotechnology has been
recognized for the past decade, new
insights into the unique properties of
multifunctional nanostructures have
recently emerged. With these developments
in mind, this book unites ground breaking
experimental data with a discussion of
hybrid nanoparticle systems that combine
different nanomaterials to create
multifunctional structures. These novel
hybrids constitute the material basis of
theranostics, bringing together the
advanced properties of functionalized GNPs
and composites into a single
multifunctional nanostructure with
simultaneous diagnostic and therapeutic
functions. Such nanohybrids can be
physically and chemically tailored for a
particular organ, disease, and patient
thus making personalized medicine
available.
This book provides a unified mechanics and
materials perspective on polymers: both
the mathematics of viscoelasticity theory
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as well as the physical mechanisms behind
polymer deformation processes.
Introductory material on fundamental
mechanics is included to provide a
continuous baseline for readers from all
disciplines. Introductory material on the
chemical and molecular basis of polymers
is also included, which is essential to
the understanding of the thermomechanical
response. This self-contained text covers
the viscoelastic characterization of
polymers including constitutive modeling,
experimental methods, thermal response,
and stress and failure analysis. Example
problems are provided within the text as
well as at the end of each chapter. New to
this edition: · One new chapter on the use
of nano-material inclusions for structural
polymer applications and applications such
as fiber-reinforced polymers and
adhesively bonded structures · Brings upto-date polymer production and sales data
and equipment and procedures for
evaluating polymer characterization and
classification · The work serves as a
comprehensive reference for advanced
seniors seeking graduate level courses,
first and second year graduate students,
and practicing engineers
Written by three leading experts in the
field, this textbook describes and
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explains all aspects of the scanning probe
microscopy. Emphasis is placed on the
experimental design and procedures
required to optimize the performance of
the various methods. Scanning Probe
Microscopy covers not only the physical
principles behind scanning probe
microscopy but also questions of
instrumental designs, basic features of
the different imaging modes, and recurring
artifacts. The intention is to provide a
general textbook for all types of classes
that address scanning probe microscopy.
Third year undergraduates and beyond
should be able to use it for self-study or
as textbook to accompany a course on probe
microscopy. Furthermore, it will be
valuable as reference book in any scanning
probe microscopy laboratory. Novel
applications and the latest important
results are also presented, and the book
closes with a look at the future prospects
of scanning probe microscopy, also
discussing related techniques in
nanoscience. Ideally suited as an
introduction for graduate students, the
book will also serve as a valuable
reference for practising researchers
developing and using scanning probe
techniques.
This volume looks at the different
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spectroscopic and biophysical methods used
by researchers to study the structure and
folding of RNA, and to follow their
interactions with proteins. The chapters
in this book cover topics such as singlemolecule spectroscopy of multiple RNA
species; surface plasmon resonance, MS or
microcalorimetry for investigating
molecular interactions with RNA; FTIR,
SAXS, SANS and SRCD spectroscopies to
analyze RNA structure; use of fluorescent
nucleotides to map RNA-binding sites on
proteins surfaces or CryoEM; and much
more. Written in the highly successful
Methods in Molecular Biology series
format, chapters include introductions to
their respective topics, lists of the
necessary materials and reagents, step-bystep, readily reproducible laboratory
protocols, and tips on troubleshooting and
avoiding known pitfalls. Cutting-edge and
comprehensive, RNA Spectroscopy: Methods
and Protocols is a valuable resource for
anyone interested in learning more about
this developing field.
The Lab on a Tip
Atomic Force Microscopy in Molecular and
Cell Biology
An Introduction to Crystal Analysis
RNA Nanotechnology
Modern Paints Uncovered
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Methods and Protocols

The Frontiers in Materials Editorial Office team are
delighted to present the inaugural “Women in Science:
Materials” article collection, showcasing the highquality work of women in science across the breadth of
materials science and engineering. All researchers
featured within this collection were individually
nominated by the Topic Editors in recognition of their
status as leading academics who have great potential
to influence the future directions of their respective
fields. The work presented here highlights the
diversity of research performed across the entire
breadth of the materials science and engineering field
and presents advances in theory, experimentation, and
methodology with applications for solving compelling
problems. This Editorial features the corresponding
author(s) of each paper published within this
important collection, ordered by section
alphabetically, highlighting them as the great
researchers of the future. The Frontiers in Materials
Editorial Office team would like to thank each
researcher who contributed their work to this
collection. We would also like to personally thank the
Topic Editors for their exemplary leadership of this
article collection; their strong support and passion for
this important, community-driven collection has
ensured its success and global impact. Emily Young
Journal Development Manager
This book explains the operating principles of atomic
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force microscopy with the aim of enabling the reader
to operate a scanning probe microscope successfully
and understand the data obtained with the
microscope. This enhanced second edition to
"Scanning Probe Microscopy" (Springer, 2015)
represents a substantial extension and revision to the
part on atomic force microscopy of the previous book.
Covering both fundamental and important technical
aspects of atomic force microscopy, this book
concentrates on the principles the methods using a
didactic approach in an easily digestible manner.
While primarily aimed at graduate students in physics,
materials science, chemistry, nanoscience and
engineering, this book is also useful for professionals
and newcomers in the field, and is an ideal reference
book in any atomic force microscopy lab.
SPECTROSCOPY FOR MATERIALS
CHARACTERIZATION Learn foundational and
advanced spectroscopy techniques from leading
researchers in physics, chemistry, surface science, and
nanoscience In Spectroscopy for Materials
Characterization, accomplished researcher
Simonpietro Agnello delivers a practical and accessible
compilation of various spectroscopy techniques taught
and used to today. The book offers a wide-ranging
approach taught by leading researchers working in
physics, chemistry, surface science, and nanoscience. It
is ideal for both new students and advanced
researchers studying and working with spectroscopy.
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Topics such as confocal and two photon spectroscopy,
as well as infrared absorption and Raman and microRaman spectroscopy, are discussed, as are thermally
stimulated luminescence and spectroscopic studies of
radiation effects on optical materials. Each chapter
includes a basic introduction to the theory necessary to
understand a specific technique, details about the
characteristic instrumental features and apparatuses
used, including tips for the appropriate arrangement
of a typical experiment, and a reproducible case study
that shows the discussed techniques used in a real
laboratory. Readers will benefit from the inclusion of:
Complete and practical case studies at the conclusion
of each chapter to highlight the concepts and
techniques discussed in the material Citations of
additional resources ideal for further study A
thorough introduction to the basic aspects of radiation
matter interaction in the visible-ultraviolet range and
the fundamentals of absorption and emission A
rigorous exploration of time resolved spectroscopy at
the nanosecond and femtosecond intervals Perfect for
Master and Ph.D. students and researchers in physics,
chemistry, engineering, and biology, Spectroscopy for
Materials Characterization will also earn a place in the
libraries of materials science researchers and students
seeking a one-stop reference to basic and advanced
spectroscopy techniques.
Atomic Force Microscopy in Molecular and Cell
BiologySpringer
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Kelvin Probe Force Microscopy
Nanotribology and Nanomechanics
Nanoscale Imaging
Optical Strategies for Enhancing Sensing, Imaging,
Communication and Energy Conversion
Surface and Interfacial Forces
Nano-Structures for Optics and Photonics

Biological Techniques is a series of volumes aimed at
introducing to a wide audience the latest advances in
methodology. The pitfalls and problems of new techniques are
given due consideration, as are those small but vital details not
always explicit in the methods sections of journal papers. In
recent years, most biological laboratories have been invaded by
computers and a wealth of new DNA technology and this will
be reflected in many of the titles appearing in the series. The
books will be of value to advanced researchers and graduate
students seeking to learn and apply new techniques, and will be
useful to teachers of advanced undergraduate courses involving
practical or project work. Methods of constructing artificial
membranes (planar lipid bilayers) from the main components
of cell membranes (lipids) date from the early 1960s. Planar
bilayers offer direct, quantitative experimental approaches to
the study of membranes of precisely determined composition
which can be manipulated by the experimenter. Pore-forming
molecules, transporter molecules, ATP-dependent enzymes and
other entities can be incorporated into the bilayers to simulate
biological functions. Reconstitution of such functions in this
way remains a key final step in attributing a functional role to
purified cell membrane proteins. This book aims to demystify
these techniques and begins with a broad overview of the
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development of the subject before dealing with the protocols
involved. Key references are provided at the end of the book
together with a list of suppliers. Full practical details include:
How to set up conventional painted and folded bilayer
experiments Patch-dipping methods and use of giant liposomes
Lipid characterization, preparation and purification Discussion
of construction of essential apparatus, flux measurements,
electrical recording, data acquisition and computer support
Biochemical methods for use in planar bilayer experiments
Techniques for incorporation of native proteins and other
molecules
The Handbook of Membrane Separations: Chemical,
Pharmaceutical, Food, and Biotechnological Applications,
Second Edition provides detailed information on membrane
separation technologies from an international team of experts.
The handbook fills an important gap in the current literature by
providing a comprehensive discussion of membrane application
This handbook presents a review of modern force
spectroscopy, including fundamentals of intermolecular forces,
technical aspects of the force measurements, and practical
applications. It is an authoritative guide to planning,
understanding, and analyzing modern molecular force
spectroscopy experiments.
This book describes nanowires fabrication and their potential
applications, both as standing alone or complementing carbon
nanotubes and polymers. Understanding the design and
working principles of nanowires described here, requires a
multidisciplinary background of physics, chemistry, materials
science, electrical and optoelectronics engineering,
bioengineering, etc. This book is organized in eighteen
chapters. In the first chapters, some considerations concerning
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the preparation of metallic and semiconductor nanowires are
presented. Then, combinations of nanowires and carbon
nanotubes are described and their properties connected with
possible applications. After that, some polymer nanowires
single or complementing metallic nanowires are reported. A
new family of nanowires, the photoferroelectric ones, is
presented in connection with their possible applications in nonvolatile memory devices. Finally, some applications of
nanowires in Magnetic Resonance Imaging,
photoluminescence, light sensing and field-effect transistors
are described. The book offers new insights, solutions and
ideas for the design of efficient nanowires and applications.
While not pretending to be comprehensive, its wide coverage
might be appropriate not only for researchers but also for
experienced technical professionals.
Science and Technology
Nanofabrication
Characterization of Advanced Materials
Analytical Geomicrobiology
Applied Scanning Probe Methods I

Atomic force microscopes are very
important tools for the advancement of
science and technology. This book
provides an introduction to the
microscopes so that scientists and
engineers can learn both how to use
them, and what they can do.
This book provides a concise
introduction to soft matter modelling,
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together with an up-to-date review of
the continuum mechanical description of
soft and biological materials, from the
basics to the latest scientific
materials. It also includes multiphysics descriptions, such as chemo-,
thermo-, and electro-mechanical
coupling. The new edition includes a
new chapter on fractures as well as
numerous corrections, clarifications
and new solutions. Based on a graduate
course taught for the past few years at
Technion, it presents original
explanations for a number of standard
materials, and features detailed
examples to complement all topics
discussed.
A general introduction to surface and
interfacial forces, perfectly combining
theoretical concepts, experimental
techniques and practical applications.
In this completely updated edition all
the chapters have been thoroughly
revised and extended to cover new
developments and approaches with around
15% new content. A large part of the
book is devoted to surface forces
between solid surfaces in liquid media,
and while a basic knowledge of colloid
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and interface science is helpful, it is
not essential since all important
concepts are explained and the
theoretical concepts can be understood
with an intermediate knowledge of
mathematics. A number of exercises with
solutions and the end-of-chapter
summaries of the most important
equations, facts and phenomena serve as
additional tools to strengthen the
acquired knowledge and allow for selfstudy. The result is a readily
accessible text that helps to foster an
understanding of the intricacies of
this highly relevant topic.
The book addresses new achievements in
AFM instruments – e.g. higher speed and
higher resolution – and how AFM is
being combined with other new methods
like NSOM, STED, STORM, PALM, and
Raman. This book explores the latest
advances in atomic force microscopy and
related techniques in molecular and
cell biology. Atomic force microscopy
(AFM) can be used to detect the
superstructures of the cell membrane,
cell morphology, cell skeletons and
their mechanical properties. Opening up
new fields of in-situ dynamic study for
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living cells, enzymatic reactions,
fibril growth and biomedical research,
these combined techniques will yield
valuable new insights into molecule and
cell biology. This book offers a
valuable resource for students and
researchers in the fields of
biochemistry, cell research and
chemistry etc.
Proceedings from the Modern Paints
Uncovered Symposium
Nuclear Magnetic Relaxation
Scanning Probe Microscopy
Over the nearly 20 years of Kelvin probe force microscopy, an
increasing interest in the technique and its applications has
developed. This book gives a concise introduction into the
method and describes various experimental techniques.
Surface potential studies on semiconductor materials,
nanostructures and devices are described, as well as
application to molecular and organic materials. The current
state of surface potential at the atomic scale is also
considered. This book presents an excellent introduction for
the newcomer to this field, as much as a valuable resource
for the expert.
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