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Computational Immunology: Applications focuses on different mathematical models, statistical
tools, techniques, and computational modelling that helps in understanding complex phenomena of
the immune system and its biological functions. The book also focuses on the latest developments
in computational biology in designing of drugs, targets, biomarkers for early detection and
prognosis of a disease. It highlights the applications of computational methods in deciphering
the complex processes of the immune system and its role in health and disease. This book
discusses the most essential topics, including Next generation sequencing (NGS) and
computational immunology Computational modelling and biology of diseases Drug designing
Computation and identification of biomarkers Application in organ transplantation Application in
disease detection and therapy Computational methods and applications in understanding of the
invertebrate immune system Shyamasree Ghosh (MSc, PhD, PGDHE, PGDBI) Scientific Officer (F), is
currently working in the School of Biological Sciences, National Institute of Science Education
and Research (NISER), Bhubaneswar, DAE, Govt of India, graduated from the prestigious Presidency
College Kolkata in 1998. She was awarded the prestigious National Scholarship from the
Government of India. She has worked and published extensively in glycobiology, sialic acids,
immunology, stem cells and nanotechnology. She has authored several publications that include
books and encyclopedia chapters in reputed journals and books.
The first reference of its kind in the rapidly emerging field of computational approachs to
materials research, this is a compendium of perspective-providing and topical articles written
to inform students and non-specialists of the current status and capabilities of modelling and
simulation. From the standpoint of methodology, the development follows a multiscale approach
with emphasis on electronic-structure, atomistic, and mesoscale methods, as well as mathematical
analysis and rate processes. Basic models are treated across traditional disciplines, not only
in the discussion of methods but also in chapters on crystal defects, microstructure, fluids,
polymers and soft matter. Written by authors who are actively participating in the current
development, this collection of 150 articles has the breadth and depth to be a major contributor
toward defining the field of computational materials. In addition, there are 40 commentaries by
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highly respected researchers, presenting various views that should interest the future
generations of the community. Subject Editors: Martin Bazant, MIT; Bruce Boghosian, Tufts
University; Richard Catlow, Royal Institution; Long-Qing Chen, Pennsylvania State University;
William Curtin, Brown University; Tomas Diaz de la Rubia, Lawrence Livermore National
Laboratory; Nicolas Hadjiconstantinou, MIT; Mark F. Horstemeyer, Mississippi State University;
Efthimios Kaxiras, Harvard University; L. Mahadevan, Harvard University; Dimitrios Maroudas,
University of Massachusetts; Nicola Marzari, MIT; Horia Metiu, University of California Santa
Barbara; Gregory C. Rutledge, MIT; David J. Srolovitz, Princeton University; Bernhardt L. Trout,
MIT; Dieter Wolf, Argonne National Laboratory.
Nanomaterials in Diagnostic Tools and Devices provides a complete overview of the significance
of nanomaterials in fabricating selective and performance enhanced nanodevices. It is an
interdisciplinary reference that includes contributing subjects from nanomaterials, biosensors,
materials science, biomedical instrumentation and medicinal chemistry. This book is authored by
experts in the field of nanomaterial synthesis, modeling, and biosensor applications, and
provides insight to readers working in various science fields on the latest advancements in
smart and miniaturized nanodevices. These devices enable convenient real-time diagnosis of
diseases at clinics rather than laboratories, and include implantable devices that cause less
irritation and have improved functionality. Research in the field of nanomaterials is growing
rapidly, creating a significant impact across different science disciplines and nanotechnology
industries. This synthesis and modeling of nanomaterials has led to many technology
breakthroughs and applications, especially in medical science. Provides a distinctive platform
for the latest trends in the synthesis of smart nanomaterials for nanodevices in disease
diagnostics Presents a broad range of advancements and applications of lateral-flow nanostrip
for point-of-care applications Examines smart-phone based nanodevices for field-based diagnosis
with accurate information Comprises more than 70 figures and illustrations that will help
readers visualize and easily understand the role of nanodevices in the field of nanomedicine
Serves as an ideal reference for those studying smart nanomaterials, biosensors, and nanodevices
for real-time and in-situ clinical diagnosis and drug delivery
Computational Physics is now a discipline in its own right, comparable with theoretical and
experimental physics. Computational Materials Science concentrates on the calculation of
materials properties starting from microscopic theories. It has become a powerful tool in
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industrial research for designing new materials, modifying materials properties and optimizing
chemical processes. This book focusses on the application of computational methods in new fields
of research, such as nanotechnology, spintronics and photonics, which will provide the
foundation for important technological advances in the future. Methods such as electronic
structure calculations, molecular dynamics simulations and beyond are presented, the discussion
extending from the basics to the latest applications.
The engineering of materials with advanced features is driving the research towards the design
of innovative materials with high performances. New materials often deliver the best solution
for structural applications, precisely contributing towards the finest combination of mechanical
properties and low weight. The mimicking of nature's principles lead to a new class of
structural materials including biomimetic composites, natural hierarchical materials and smart
materials. Meanwhile, computational modeling approaches are the valuable tools complementary to
experimental techniques and provide significant information at the microscopic level and explain
the properties of materials and their very existence. The modeling also provides useful insights
to possible strategies to design and fabricate materials with novel and improved properties. The
book brings together these two fascinating areas and offers a comprehensive view of cutting-edge
research on materials interfaces and technologies the engineering materials. The topics covered
in this book are divided into 2 parts: Engineering of Materials, Characterizations &
Applications and Computational Modeling of Materials. The chapters include the following:
Mechanical and resistance behavior of structural glass beams Nanocrystalline metal carbides microstructure characterization SMA-reinforced laminated glass panel Sustainable sugarcane
bagasse cellulose for papermaking Electrospun scaffolds for cardiac tissue engineering Bioinspired composites Density functional theory for studying extended systems First principles
based approaches for modeling materials Computer aided materials design Computational materials
for stochastic electromagnets Computational methods for thermal analysis of heterogeneous
materials Modelling of resistive bilayer structures Modeling tunneling of superluminal photons
through Brain Microtubules Computer aided surgical workflow modeling Displaced multiwavelets and
splitting algorithms
Advances in FDTD Computational Electrodynamics
Carbon Nanomaterials: Modeling, Design, and Applications
Computational Anatomical Animal Models
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Nanoscale
Photonics
Nanoscale

Simulation, and Applications in Electronics and Photonics
Spectroscopy with Applications
of Quantum-dot Nanomaterials and Devices
Processing

Computational Anatomical Animal Models: Methodological developments and research applications
provides a comprehensive review of the history and technologies used for the development of
computational small animal models with a focus on their application in preclinical imaging and
experimental radiation therapy, as well as non-ionizing and ionizing radiation dosimetry calculations. It
also provides an overview of the overall process involved in the design of these models, including the
fundamental elements used for the construction of different types of computational models, the
identification of original anatomical data, the simulation tools used for solving various computational
problems and the applications of computational animal models in preclinical research. Part of IPEM-IOP
Series in Physics and Engineering in Medicine and Biology.
Trends in Computational Nanomechanics reviews recent advances in analytical and computational
modeling frameworks to describe the mechanics of materials on scales ranging from the atomistic,
through the microstructure or transitional, and up to the continuum. The book presents new approaches in
the theory of nanosystems, recent developments in theoretical and computational methods for studying
problems in which multiple length and/or time scales must be simultaneously resolved, as well as example
applications in nanomechanics. This title will be a useful tool of reference for professionals, graduates and
undergraduates interested in Computational Chemistry and Physics, Materials Science, Nanotechnology.
The development of computational methods that support human health and environmental risk
assessment of engineered nanomaterials (ENMs) has attracted great interest because the application of
these methods enables us to fill existing experimental data gaps. However, considering the high degree of
complexity and multifunctionality of ENMs, computational methods originally developed for regular
chemicals cannot always be applied explicitly in nanotoxicology. This book discusses the current state of
the art and future needs in the development of computational modeling techniques for nanotoxicology. It
focuses on (i) computational chemistry (quantum mechanics, semi-empirical methods, density functional
theory, molecular mechanics, molecular dynamics), (ii) nanochemoinformatic methods (quantitative
structure–activity relationship modeling, grouping, read-across), and (iii) nanobioinformatic methods
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(genomics, transcriptomics, proteomics, metabolomics). It reviews methods of calculating molecular
descriptors sufficient to characterize the structure of nanoparticles, specifies recent trends in the
validation of computational methods, and discusses ways to cope with the uncertainty of predictions. In
addition, it highlights the status quo and further challenges in the application of computational methods in
regulation (e.g., REACH, OECD) and in industry for product development and optimization and the future
directions for increasing acceptance of computational modeling for nanotoxicology.
Polysaccharide Nanoparticles: Preparation and Biomedical Applications provides detailed information on
polysaccharides nanoparticles in terms of their synthesis and applications. Naturally occurring
polysaccharides are widely used as food materials, particularly in Asia. Different kinds of polysaccharide
materials are available from nature with various resources such as crustaceans and algae. The exploration
and exploitation of polysaccharides nanoparticles from natural resource is at the heart of this book, which
also explores the synthesis, preparation and applications of polysaccharides nanoparticles for tissue
engineering and food applications. This is an important reference for materials scientists and bioengineers
who are looking to gain a greater understanding on how polysaccharides nanoparticles are being used for
a variety of biomedical applications. Explains the major synthesis and preparation methods of
polysaccharide-based nanoparticles Demonstrates how polysaccharides nanoparticles are being used for a
range of biomedical applications, including tissue engineering, drug delivery and biosensors Assesses the
major challenges and risks of using polysaccharides nanoparticles safely and effectively
Applications of nanotechnology continue to fuel significant innovations in areas ranging from electronics,
microcomputing, and biotechnology to medicine, consumer supplies, aerospace, and energy production.
As progress in nanoscale science and engineering leads to the continued development of advanced
materials and new devices, improved methods of modeling and simulation are required to achieve a more
robust quantitative understanding of matter at the nanoscale. Computational Nanotechnology: Modeling
and Applications with MATLAB(R) provides expert insights into current and emerging methods,
opportunities, and challenges associated with the computational techniques involved in nanoscale
research. Written by, and for, those working in the interdisciplinary fields that comprise
nanotechnology--including engineering, physics, chemistry, biology, and medicine--this book covers a
broad spectrum of technical information, research ideas, and practical knowledge. It presents an
introduction to computational methods in nanotechnology, including a closer look at the theory and
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modeling of two important nanoscale systems: molecular magnets and semiconductor quantum dots.
Topics covered include: Modeling of nanoparticles and complex nano and MEMS systems Theory
associated with micromagnetics Surface modeling of thin films Computational techniques used to validate
hypotheses that may not be accessible through traditional experimentation Simulation methods for
various nanotubes and modeling of carbon nanotube and silicon nanowire transistors In regard to
applications of computational nanotechnology in biology, contributors describe tracking of nanoscale
structures in cells, effects of various forces on cellular behavior, and use of protein-coated gold
nanoparticles to better understand protein-associated nanomaterials. Emphasizing the importance of
MATLAB for biological simulations in nanomedicine, this wide-ranging survey of computational
nanotechnology concludes by discussing future directions in the field, highlighting the importance of the
algorithms, modeling software, and computational tools in the development of efficient nanoscale
systems.
Computational Nanotoxicology
Semiclassical and Quantum Device Modeling and Simulation
Computational Nanomedicine and Nanotechnology
Computational Electronics
Computational Modeling: From Chemistry To Materials To Biology - Proceedings Of The 25th Solvay
Conference On Chemistry
Graphene Nanostructures
Computational Finite Element Methods in Nanotechnology
The budding field of nanotechnology offers enormous potential for advances in medical science, engineering, transportation, computers, and
many other industries. As this growing field solidifies, these technological advances may soon become a reality. Nanoscience and Advancing
Computational Methods in Chemistry: Research Progress provides innovative chapters covering the growth of educational, scientific, and
industrial research activities among chemical engineers and provides a medium for mutual communication between international academia and
the industry. This book publishes significant research reporting new methodologies and important applications in the fields of chemical
informatics and discusses latest coverage of chemical databases and the development of new experimental methods.
Tremendous innovations in electronics and photonics over the past few decades have resulted in the downsizing of transistors in integrated
circuits, which are now approaching atomic scales. This will soon result in the creation of a growing knowledge gap between the underlying
technology and state-of-the-art electronic device modeling and simulations. This book bridges the gap by presenting cutting-edge research in the
computational analysis and mathematical modeling of graphene nanostructures as well as the recent progress on graphene transistors for
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nanoscale circuits. It inspires and educates fellow circuit designers and students in the field of emerging low-power and high-performance circuit
designs based on graphene. While most of the books focus on the synthesis, fabrication, and characterization of graphene, this book shines a
light on graphene models and their circuit simulations and applications in photonics. It will serve as a textbook for graduate-level courses in
nanoscale electronics and photonics design and appeal to anyone involved in electrical engineering, applied physics, materials science, or
nanotechnology research.
"This reference text discusses recent advances in the field of nanotechnology with applications in the fields of electronics sector, agriculture,
health services, smart cities, food industry, and energy sector in a comprehensive manner. The text begins by discussing important concepts
including bio nanotechnology, nano electronics, nano devices, nano medicine, and nano memories. It then comprehensively covers applications
of nanotechnology in different areas including healthcare, energy sector, environment, security and defense, agriculture sector, food industry,
automotive sector, smart cities, and Internet of Things (IoT)"-Understanding the physical properties and dynamical behavior of nanochannel flows has been of great interest in recent years and is important
for the theoretical study of fluid dynamics and engineering applications in physics, chemistry, medicine, and electronics. The flows inside
nanoscale pores are also important due to their highly beneficial drag and heat transfer properties. Nanoscale Flow: Advances, Modeling, and
Applications presents the latest research in the multidisciplinary area of nanoscale flow. Featuring contributions from top inventors in industry,
academia, and government, this comprehensive book: Highlights the current status of research on nucleate pool boiling heat transfer, flow boiling
heat transfer, and critical heat flux (CHF) phenomena of nanofluids Describes two novel fractal models for pool boiling heat transfer of nanofluids,
including subcooled pool boiling and nucleate pool boiling Explores thermal conductivity enhancement in nanofluids measured with a hot-wire
calorimeter Discusses two-phase laminar mixed convection AL2O3�water nanofluid in an elliptic duct Explains the principles of molecular and
omics imaging and spectroscopy techniques for cancer detection Analyzes fluid dynamics modeling of the tumor vasculature and drug transport
Studies the properties of nanoscale particles and their impact on diagnosis, therapeutics, and theranostics Provides a brief background and
review of medical nanoscale flow applications Contains useful appendices of physical constants, equations, common symbols, mathematical
formulas, the periodic table, and more A valuable reference for engineers, scientists, and biologists, Nanoscale Flow: Advances, Modeling, and
Applications is also designed for researchers, universities, industrial institutions, and government, giving it broad appeal.
Computational Multiscale Modeling of Multiphase Nanosystems: Theory and Applications presents a systematic description of the theory of
multiscale modeling of nanotechnology applications in various fields of science and technology. The problems of computing nanoscale systems at
different structural scales are defined, and algorithms are given for their numerical solutions by the quantum/continuum mechanics, molecular
dynamics, and mesodynamics methods. Emphasis is given to the processes of the formation, movement, and interaction of nanoparticles; the
formation of nanocomposites; and the processes accompanying the application of nanocomposites. The book concentrates on different types of
nanosystems: solid, liquid, gaseous, and multi-phase, consisting of various elements interacting with each other, and with other elements of the
nanosystem and with the environment. The book includes a large number of examples of numerical modeling of nanosystems. The valuable
information presented here will be useful to engineers, researchers, and postgraduate students engaged in the design and research in the field of
nanotechnology.
Applications of Metamaterials
Advances, Modeling, and Applications
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Nanostructured Multifunctional Materials
Modeling and Applications with MATLAB®
Multiscale Modeling of Particle Interactions
Computational Materials Science

This book focuses on computational intelligence techniques and their applications — fast-growing and promising research
topics that have drawn a great deal of attention from researchers over the years. It brings together many different aspects of
the current research on intelligence technologies such as neural networks, support vector machines, fuzzy logic and
evolutionary computation, and covers a wide range of applications from pattern recognition and system modeling, to
intelligent control problems and biomedical applications. Fundamental concepts and essential analysis of various
computational techniques are presented to offer a systematic and effective tool for better treatment of different applications,
and simulation and experimental results are included to illustrate the design procedure and the effectiveness of the
approaches. Sample Chapter(s) Chapter 1: Maximal Margin Algorithms for Pose Estimation (658 KB) Contents:Evolutionary
Computation and Its Applications:Maximal Margin Algorithms for Pose Estimation (Ying Guo and Jiaming Li)Polynomial Modeling
in a Dynamic Environment Based on a Particle Swarm Optimization (Kit Yan Chan and Tharam S Dillon)Restoration of Halftoned Color-quantized Images Using Particle Swarm Optimization with Multi-wavelet Mutation (Frank H F Leung, Benny C W
Yeung and Y H Chan)Fuzzy Logics and Their Applications:Hypoglycemia Detection for Insulin-dependent Diabetes Mellitus:
Evolved Fuzzy Inference System Approach (S H Ling, P P San and H T Nguyen)Neural Networks and Their Applications:Study of
Limit Cycle Behavior of Weights of Perceptron (C Y F Ho and B W K Ling)Artificial Neural Network Modeling with Application to
Nonlinear Dynamics (Yi Zhao)Solving Eigen-problems of Matrices by Neural Networks (Yiguang Liu, Zhisheng You, Bingbing Liu
and Jiliu Zhou)Automated Screw Insertion Monitoring Using Neural Networks: A Computational Intelligence Approach to
Assembly in Manufacturing (Bruno Lara, Lakmal D Seneviratne and Kaspar Althoefer)Support Vector Machines and Their
Applications:On the Applications of Heart Disease Risk Classification and Hand-written Character Recognition Using Support
Vector Machines (S R Alty, H K Lam and J Prada)Nonlinear Modeling Using Support Vector Machine for Heart Rate Response to
Exercise (Weidong Chen, Steven W Su, Yi Zhang, Ying Guo, Nghir Nguyen, Branko G Celler and Hung T Nguyen)Machine
Learning-based Nonlinear Model Predictive Control for Heart Rate Response to Exercise (Yi Zhang, Steven W Su, Branko G
Celler and Hung T Nguyen)Intelligent Fault Detection and Isolation of HVAC System Based on Online Support Vector Machine
(Davood Dehestani, Ying Guo, Sai Ho Ling, Steven W Su and Hung T Nguyen) Readership: Graduates and researchers in
computer science, especially those specialising in artificial intelligence, neural networks, fuzzy logic and pattern recognition.
Keywords:Evolutionary Computation;Fuzzy Logic;Neural Networks;Support Vector MachineKey Features:Covers wide-ranging
applications from pattern recognition, control systems to biomedical applications. Various computational techniques are
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proposed and presented in detail for the treatment of various problemsMost of the applications in this book are real and high
impact, such as hypoglycaemia, detection for diabetes patients, cardio respiratory response estimation, pattern recognition
and pose estimationAddresses important related problems and difficulties using the collective experiences and knowledge
from the contributors, who are each prominent in their own area of research
This book offers a fundamental and comprehensive overview of nanomedicine from a systems engineering perspective, making
it the first book in the field of quantitative nanomedicine based on systems theory. The book starts by introducing the concept
of nanomedicine and provides basic mathematical modeling techniques that can be used to model nanoscale biomedical and
biological systems. It then demonstrates how this idea can be used to model and analyze the central dogma of molecular
biology, tumor growth and the immune system. Broad applications of the idea are further illustrated by Bayesian networks,
multiscale and multiparadigm modeling and AFM engineering.
Nature continuously presents a huge number of complex and multi-scale phenomena, which in many cases, involve the
presence of one or more fluids flowing, merging and evolving around us. Since its appearance on the surface of Earth, Mankind
has tried to exploit and tame fluids for their purposes, probably starting with Hero's machinery to open the doors of the Temple
of Serapis in Alexandria to arrive to modern propulsion systems and actuators. Today we know that fluid mechanics lies at the
basis of countless scientific and technical applications from the smallest physical scales (nanofluidics, bacterial motility, and
diffusive flows in porous media), to the largest (from energy production in power plants to oceanography and meteorology). It
is essential to deepen the understanding of fluid behaviour across scales for the progress of Mankind and for a more
sustainable and efficient future. Since the very first years of the Third Millennium, the Lattice Boltzmann Method (LBM) has
seen an exponential growth of applications, especially in the fields connected with the simulation of complex and soft matter
flows. LBM, in fact, has shown a remarkable versatility in different fields of applications from nanoactive materials, free surface
flows, and multiphase and reactive flows to the simulation of the processes inside engines and fluid machinery. LBM is based
on an optimized formulation of Boltzmann's Kinetic Equation, which allows for the simulation of fluid particles, or rather quasiparticles, from a mesoscopic point of view thus allowing the inclusion of more fundamental physical interactions in respect to
the standard schemes adopted with Navier-Stokes solvers, based on the continuum assumption. In this book, the authors
present the most recent advances of the application of the LBM to complex flow phenomena of scientific and technical interest
with particular focus on the multi-scale modeling of heterogeneous catalysis within nano-porous media and multiphase,
multicomponent flows.
Nanoscale Processing outlines recent advances in processing techniques for a range of nanomaterial types. New developments
in the processing of nanostructured materials are being applied in diverse fields. This book offers in-depth information and
analysis of a range of processing techniques for nanostructures, and also covers nanocharacterization aspects thoroughly.
Topics covered include zero dimensional nanostructures, nanostructured biomaterials, carbon-based nanostructures, polymeric
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and liposomal nanostructures, and quantum dots. This book is an important resource for materials scientists and engineers
looking to learn more about a variety of processing techniques for various nanomaterial classes, for use in both the industrial
and biomedical sectors. Explains major nanoscale processing techniques, outlining in which situations each should be used
Discuses a range of nanomaterial classes, including nanobiomaterials, polymeric nanomaterials, optical nanomaterials and
magnetic nanomaterials Explores the challenges of using certain processing techniques for certain classes of nanomaterial
Advances in photonics and nanotechnology have the potential to revolutionize humanity's ability to communicate and
compute. To pursue these advances, it is mandatory to understand and properly model interactions of light with materials such
as silicon and gold at the nanoscale, i.e., the span of a few tens of atoms laid side by side. These interactions are governed by
the fundamental Maxwell's equations of classical electrodynamics, supplemented by quantum electrodynamics. This book
presents the current state-of-the-art in formulating and implementing computational models of these interactions. Maxwell's
equations are solved using the finite-difference time-domain (FDTD) technique, pioneered by the senior editor, whose prior
Artech House books in this area are among the top ten most-cited in the history of engineering. This cutting-edge resource
helps readers understand the latest developments in computational modeling of nanoscale optical microscopy and microchip
lithography, as well as nanoscale plasmonics and biophotonics.
Preparation and Biomedical Applications
Nanomaterials in Diagnostic Tools and Devices
Nanoscience and Advancing Computational Methods in Chemistry: Research Progress
Methodological Developments and Research Applications
Applications
Modeling and Applications
Applications in Carbon- and Boron-based Nanotechnology
The Finite Difference Time Domain (FDTD) method is an essential tool in modeling inhomogeneous, anisotropic, and dispersive media with
random, multilayered, and periodic fundamental (or device) nanostructures due to its features of extreme flexibility and easy implementation.
It has led to many new discoveries concerning guided modes in nanoplasmonic waveguides and continues to attract attention from
researchers across the globe. Written in a manner that is easily digestible to beginners and useful to seasoned professionals, Computational
Nanotechnology Using Finite Difference Time Domain describes the key concepts of the computational FDTD method used in
nanotechnology. The book discusses the newest and most popular computational nanotechnologies using the FDTD method, considering
their primary benefits. It also predicts future applications of nanotechnology in technical industry by examining the results of interdisciplinary
research conducted by world-renowned experts. Complete with case studies, examples, supportive appendices, and FDTD codes accessible
via a companion website, Computational Nanotechnology Using Finite Difference Time Domain not only delivers a practical introduction to
the use of FDTD in nanotechnology but also serves as a valuable reference for academia and professionals working in the fields of physics,
chemistry, biology, medicine, material science, quantum science, electrical and electronic engineering, electromagnetics, photonics, optical
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science, computer science, mechanical engineering, chemical engineering, and aerospace engineering.
Starting with the simplest semiclassical approaches and ending with the description of complex fully quantum-mechanical methods for
quantum transport analysis of state-of-the-art devices, Computational Electronics: Semiclassical and Quantum Device Modeling and
Simulation provides a comprehensive overview of the essential techniques and methods for effectively analyzing transport in semiconductor
devices. With the transistor reaching its limits and new device designs and paradigms of operation being explored, this timely resource
delivers the simulation methods needed to properly model state-of-the-art nanoscale devices. The first part examines semiclassical transport
methods, including drift-diffusion, hydrodynamic, and Monte Carlo methods for solving the Boltzmann transport equation. Details regarding
numerical implementation and sample codes are provided as templates for sophisticated simulation software. The second part introduces the
density gradient method, quantum hydrodynamics, and the concept of effective potentials used to account for quantum-mechanical space
quantization effects in particle-based simulators. Highlighting the need for quantum transport approaches, it describes various quantum
effects that appear in current and future devices being mass-produced or fabricated as a proof of concept. In this context, it introduces the
concept of effective potential used to approximately include quantum-mechanical space-quantization effects within the semiclassical particlebased device simulation scheme. Addressing the practical aspects of computational electronics, this authoritative resource concludes by
addressing some of the open questions related to quantum transport not covered in most books. Complete with self-study problems and
numerous examples throughout, this book supplies readers with the practical understanding required to create their own simulators.
The development of nanomaterials plays a fundamental role in current and future technology applications, particularly nanomaterials that
have multiple functionalities. This book provides a broad overview of the effect of nanostructuring in the multifunctionality of different widely
studied nanomaterials. This book is divided into four sections constituting a road map that groups materials sharing certain types of
nanostructuring, including nanoporous, nanoparticled, 2D laminar nanomaterials, and computational methods for characterizations of
nanostructures. This structured approach in nanomaterials research will serve as a valuable reference material for chemists, (bio)engineers,
physicists, nanotechnologists, undergraduates, and professors.
Discover how the latest computational tools are building our understanding of particle interactions and leading to new applications With this
book as their guide, readers will gain a new appreciation of the critical role that particle interactions play in advancing research and
developing new applications in the biological sciences, chemical engineering, toxicology, medicine, and manufacturing technology The book
explores particles ranging in size from cations to whole cells to tissues and processed materials. A focus on recreating complex, real-world
dynamical systems helps readers gain a deeper understanding of cell and tissue mechanics, theoretical aspects of multiscale modeling, and
the latest applications in biology and nanotechnology. Following an introductory chapter, Multiscale Modeling of Particle Interactions is
divided into two parts: Part I, Applications in Nanotechnology, covers: Multiscale modeling of nanoscale aggregation phenomena: applications
in semiconductor materials processing Multiscale modeling of rare events in self-assembled systems Continuum description of atomic sheets
Coulombic dragging and mechanical propelling of molecules in nanofluidic systems Molecular dynamics modeling of nanodroplets and
nanoparticles Modeling the interactions between compliant microcapsules and patterned surfaces Part II, Applications in Biology, covers:
Coarse-grained and multiscale simulations of lipid bilayers Stochastic approach to biochemical kinetics In silico modeling of angiogenesis at
multiple scales Large-scale simulation of blood flow in microvessels Molecular to multicellular deformation during adhesion of immune cells
under flow Each article was contributed by one or more leading experts and pioneers in the field. All readers, from chemists and biologists to
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engineers and students, will gain new insights into how the latest tools in computational science can improve our understanding of particle
interactions and support the development of novel applications across the broad spectrum of disciplines in biology and nanotechnology.
This book introduces the key concepts of nanoscale spectroscopy methods used in nanotechnologies in a manner that is easily digestible for
a beginner in the field. It discusses future applications of nanotechnologies in technical industries. It also covers new developments and
interdisciplinary research in engineering, science, and medicine. An overview of nanoscale spectroscopy for nanotechnologies, the book
describes the technologies with an emphasis on how they work and on their key benefits. It also serves as a reference for veterans in the
field.
Handbook of Materials Modeling
Nanoscale Flow
A Systems Engineering Approach
Computational Nanophotonics
Research Progress
Evolutionary Computation, Fuzzy Logic, Neural Network and Support Vector Machine Techniques
Nanoscience and Nanoengineering
This book uses the first volume’s exploration of theory, basic properties, and modeling topics to develop readers’ understanding of
applications and devices that are based on artificial materials. It explores a wide range of applications in fields including electronics,
telecommunications, sensing, medical instrumentation, and data storage. The text also includes a practical user’s guide and explores key
areas in which artificial materials have developed. It includes experts’ perspectives on current and future applications of metamaterials, to
present a well-rounded view on state-of-the-art technologies.
Understanding the physical properties and dynamical behavior of nanochannel flows has been of great interest in recent years and is
important for the theoretical study of fluid dynamics and engineering applications in physics, chemistry, medicine, and electronics. The flows
inside nanoscale pores are also important due to their highly beneficial drag and heat transfer properties. Nanoscale Flow: Advances,
Modeling, and Applications presents the latest research in the multidisciplinary area of nanoscale flow. Featuring contributions from top
inventors in industry, academia, and government, this comprehensive book: Highlights the current status of research on nucleate pool boiling
heat transfer, flow boiling heat transfer, and critical heat flux (CHF) phenomena of nanofluids Describes two novel fractal models for pool
boiling heat transfer of nanofluids, including subcooled pool boiling and nucleate pool boiling Explores thermal conductivity enhancement in
nanofluids measured with a hot-wire calorimeter Discusses two-phase laminar mixed convection AL2O3–water nanofluid in an elliptic duct
Explains the principles of molecular and omics imaging and spectroscopy techniques for cancer detection Analyzes fluid dynamics modeling
of the tumor vasculature and drug transport Studies the properties of nanoscale particles and their impact on diagnosis, therapeutics, and
theranostics Provides a brief background and review of medical nanoscale flow applications Contains useful appendices of physical
constants, equations, common symbols, mathematical formulas, the periodic table, and more A valuable reference for engineers, scientists,
and biologists, Nanoscale Flow: Advances, Modeling, and Applications is also designed for researchers, universities, industrial institutions,
and government, giving it broad appeal.
Applications of Computational Intelligence in Multi-Disciplinary Research
provides the readers with a comprehensive handbook for applying
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the powerful principles, concepts, and algorithms of computational intelligence to a wide spectrum of research cases. The book covers the
main approaches used in computational intelligence, including fuzzy logic, neural networks, evolutionary computation, learning theory, and
probabilistic methods, all of which can be collectively viewed as soft computing. Other key approaches included are swarm intelligence and
artificial immune systems. These approaches provide researchers with powerful tools for analysis and problem-solving when data is
incomplete and when the problem under consideration is too complex for standard mathematics and the crisp logic approach of Boolean
computing. Provides an overview of the key methods of computational intelligence, including fuzzy logic, neural networks, evolutionary
computation, learning theory, and probabilistic methods Includes case studies and real-world examples of computational intelligence applied
in a variety of research topics, including bioinformatics, biomedical engineering, big data analytics, information security, signal processing,
machine learning, nanotechnology, and optimization techniques Presents a thorough technical explanation on how computational intelligence
is applied that is suitable for a wide range of multidisciplinary and interdisciplinary research
This volume presents the emerging applications of immersed boundary (IB) methods in computational mechanics and complex CFD
calculations. It discusses formulations of different IB implementations and also demonstrates applications of these methods in a wide range of
problems. It will be of special value to researchers and engineers as well as graduate students working on immersed boundary methods,
specifically on recent developments and applications. The book can also be used as a supplementary textbook in advanced courses in
computational fluid dynamics.
This comprehensive and up-to-date survey of new developments and applications in computational nanoscience is suitable for theoreticians,
researchers and students.
Immersed Boundary Method
Theory and Modelling
Challenges and Perspectives
Advances and Applications
Computational Nanotechnology
Computational Multiscale Modeling of Multiphase Nanosystems
Applications of Computational Intelligence in Multi-Disciplinary Research
Computational NanotechnologyModeling and Applications With MatlabCRC Press
This textbook, aimed at advanced undergraduate and graduate students, introduces the basic knowledge required for nanomedicine and
nanotechnology, and emphasizes how the combined use of chemistry and light with nanoparticles can serve as treatments and therapies for
cancer. This includes nanodevices, nanophototherapies, nanodrug design, and laser heating of nanoparticles and cell organelles. In addition,
the book covers the emerging fields of nanophotonics and nanoplasmonics, which deal with nanoscale confinement of radiation and optical
interactions on a scale much smaller than the wavelength of the light. The applications of nanophotonics and nanoplasmonics to biomedical
research discussed in the book range from optical biosensing to photodynamic therapies.Cutting-edge and reflective of the multidisciplinary
nature of nanomedicine, this book effectively combines knowledge and modeling from nanoscience, medicine, biotechnology, physics,
optics, engineering, and pharmacy in an easily digestible format. Among the topics covered in-depth are:• The structure of cancer cells and
their properties, as well as techniques for selective targeting of cancer and gene therapy.• Nanoplasmonics: Lorentz-Mie simulations of
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optical properties of nanoparticles and the use of plasmonic nanoparticles in diagnosis and therapy.• Nanophotonics: short and ultrashort
laser pulse interactions with nanostructures, time and space simulations of thermal fields in and around the nanobioparticles, and
nanoclusters heated by radiation.• Modeling of soft and hard biological tissue ablation by activated nanoparticles, as well as optical,
thermal, kinetic, and dynamic modeling.• Detection techniques, including the design and methods of activation of nanodrugs and plasmon
resonance detection techniques.• Design and fabrication of nanorobots and nanoparticles.• Effective implementation of nanotherapy
treatments.• Nanoheat transfer, particularly the heating and cooling kinetics of nanoparticles.• ...and more!Each chapter contains a set of
lectures in the form of text for student readers and PowerPoints for use by instructors, as well as homework exercises. Selected chapters
also contain computer practicums, including Maple codes and worked-out examples. This book helps readers become more knowledgeable
and versant in nanomedicine and nanotechnology, inspires readers to work creatively and go beyond the ideas and topics presented within,
and is sufficiently comprehensive to be of value to research scientists as well as students.
Applications of nanotechnology continue to fuel significant innovations in areas ranging from electronics, microcomputing, and
biotechnology to medicine, consumer supplies, aerospace, and energy production. As progress in nanoscale science and engineering leads
to the continued development of advanced materials and new devices, improved methods of modeling and simulation are required to
achieve a more robust quantitative understanding of matter at the nanoscale. Computational Nanotechnology: Modeling and Applications
with MATLAB® provides expert insights into current and emerging methods, opportunities, and challenges associated with the
computational techniques involved in nanoscale research. Written by, and for, those working in the interdisciplinary fields that comprise
nanotechnology̶including engineering, physics, chemistry, biology, and medicine̶this book covers a broad spectrum of technical
information, research ideas, and practical knowledge. It presents an introduction to computational methods in nanotechnology, including a
closer look at the theory and modeling of two important nanoscale systems: molecular magnets and semiconductor quantum dots. Topics
covered include: Modeling of nanoparticles and complex nano and MEMS systems Theory associated with micromagnetics Surface modeling
of thin films Computational techniques used to validate hypotheses that may not be accessible through traditional experimentation
Simulation methods for various nanotubes and modeling of carbon nanotube and silicon nanowire transistors In regard to applications of
computational nanotechnology in biology, contributors describe tracking of nanoscale structures in cells, effects of various forces on
cellular behavior, and use of protein-coated gold nanoparticles to better understand protein-associated nanomaterials. Emphasizing the
importance of MATLAB for biological simulations in nanomedicine, this wide-ranging survey of computational nanotechnology concludes
by discussing future directions in the field, highlighting the importance of the algorithms, modeling software, and computational tools in the
development of efficient nanoscale systems.
Reflecting the breadth of the field from research to manufacturing, Nanoscience and Nanoengineering: Advances and Applications delivers
an in-depth survey of emerging, high-impact nanotechnologies. Written by a multidisciplinary team of scientists and engineers and edited
by prestigious faculty of the Joint School of Nanoscience and Nanoengineering, this book focuses on important breakthroughs in
nanoelectronics, nanobiology, nanomedicine, nanomodeling, nanolithography, nanofabrication, and nanosafety. This authoritative text:
Addresses concerns regarding the use of nanomaterials Discusses the advantages of nanocomposites versus conventional materials
Explores self-assembly and its potential for nanomanufacturing applications Covers compound semiconductors and their applications in
communications Considers display technology and infrared optics in relation to nanoelectronics Explains how computational
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nanotechnology is critical to the design of process materials and nanobiotechnologies Describes the design and fabrication of
nanoelectromechanical systems (NEMS) and their applications in nanomedicine By seamlessly integrating interdisciplinary foundational
science with state-of-the-art engineering tools, Nanoscience and Nanoengineering: Advances and Applications offers a holistic approach to
understanding the mechanisms underpinning the nanotechnology-based products we enjoy today, as well as those that will change our
society in the near future.
This book comprehensively and systematically treats modern understanding of the Nano-Bio-Technology and its therapeutic applications.
The contents range from the nanomedicine, imaging, targeted therapeutic applications, experimental results along with modelling
approaches. It will provide the readers with fundamentals on computational and modelling aspects of advanced nano-materials and nanotechnology specifically in the field of biomedicine, and also provide the readers with inspirations for new development of diagnostic
imaging and targeted therapeutic applications.
Advanced Engineering Materials and Modeling
Nanomedicine
Development and Applications
From Basic Principles to Material Properties
Computational Nanoscience
Polysaccharide Nanoparticles
Molecular Modelling and Synthesis of Nanomaterials

This reference offers tools for engineers, scientists, biologists, and others working with the computational
techniques of nanophotonics. It introduces the key concepts of computational methods in a manner that is
easily digestible for newcomers to the field. The book also examines future applications of nanophotonics in
the technical industry and covers new developments and interdisciplinary research in engineering, science,
and medicine. It provides an overview of the key computational nanophotonics and describes the technologies
with an emphasis on how they work and their key benefits.
Quantum dot nano structures are interesting for applications in information technology and play a growing role
in data storage, medical and biological applications. Understanding quantum nanomaterials is thus the key for
the conception and optimization of novel structures. This monograph gives an overview of the theory and
introduces the concepts of advanced computational modelling of quantum dot nanomaterials and devices
ranging from phenomenological models up to fully quantum theoretical description.
This book presents nanomaterials as predicted by computational modelling and numerical simulation tools,
and confirmed by modern experimental techniques. It begins by summarizing basic theoretical methods, then
giving both a theoretical and experimental treatment of how alkali metal clusters develop into nanostructures,
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as influenced by the cluster's "magic number" of atoms. The book continues with a discussion of atomic
clusters and nanostructures, focusing primarily on boron and carbon, exploring, in detail, the one-, two-, and
three-dimensional structures of boron and carbon, and describing their myriad potential applications in
nanotechnology, from nanocoating and nanosensing to nanobatteries with high borophene capacity. The broad
discussion of computational modelling as well as the specific applications to boron and carbon, make this book
an essential reference resource for materials scientists in this field of research.
Chaired by K Wüthrich (Nobel Laureate in Chemistry, 2002) and co-chaired by B Weckhuysen, this by-invitationonly conference has gathered 39 participants — who are leaders in the field of computational modeling and its
applications in Chemistry, Material Sciences and Biology. Highlights of the Conference Proceedings are short,
prepared statements by all the participants and the records of lively discussions on the current and future
perspectives in the field of computational modeling, from chemistry to materials to biology.
Carbon Nanomaterials: Modeling, Design, and Applications provides an in-depth review and analysis of the
most popular carbon nanomaterials, including fullerenes, carbon nanotubes, graphene and novel carbon
nanomaterial-based membranes and thin films, with emphasis on their modeling, design and applications. This
book provides basic knowledge of the structures, properties and applications of carbon-based nanomaterials.
It illustrates the fundamental structure-property relationships of the materials in both experimental and
modeling aspects, offers technical guidance in computational simulation of nanomaterials, and delivers an
extensive view on current achievements in research and practice, while presenting new possibilities in the
design and usage of carbon nanomaterials. This book is aimed at both undergraduate and graduate students,
researchers, designers, professors, and professionals within the fields of materials science and engineering,
mechanical engineering, applied physics, and chemical engineering.
Computational Intelligence and Its Applications
Synthesis, Characterization, Applications and Computational Simulation
Computational Approaches in Biomedical Nano-Engineering
Photonics and Nanotechnology
Lectures with Computer Practicums
Modeling and Applications With Matlab
Device Design and Applications
Computational Finite Element Methods in Nanotechnology demonstrates the capabilities of finite element methods in
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nanotechnology for a range of fields. Bringing together contributions from researchers around the world, it covers key concepts as
well as cutting-edge research and applications to inspire new developments and future interdisciplinary research. In particular, it
emphasizes the importance of finite element methods (FEMs) for computational tools in the development of efficient nanoscale
systems. The book explores a variety of topics, including: A novel FE-based thermo-electrical-mechanical-coupled model to study
mechanical stress, temperature, and electric fields in nano- and microelectronics The integration of distributed element, lumped
element, and system-level methods for the design, modeling, and simulation of nano- and micro-electromechanical systems
(N/MEMS) Challenges in the simulation of nanorobotic systems and macro-dimensions The simulation of structures and processes
such as dislocations, growth of epitaxial films, and precipitation Modeling of self-positioning nanostructures, nanocomposites, and
carbon nanotubes and their composites Progress in using FEM to analyze the electric field formed in needleless electrospinning
How molecular dynamic (MD) simulations can be integrated into the FEM Applications of finite element analysis in nanomaterials
and systems used in medicine, dentistry, biotechnology, and other areas The book includes numerous examples and case studies,
as well as recent applications of microscale and nanoscale modeling systems with FEMs using COMSOL Multiphysics® and
MATLAB®. A one-stop reference for professionals, researchers, and students, this is also an accessible introduction to
computational FEMs in nanotechnology for those new to the field.
Transcending Length and Time Scales
Computational Nanotechnology Using Finite Difference Time Domain
Lattice Boltzmann Modeling of Complex Flows for Engineering Applications
Computational Immunology
Nanotechnology
Theory and Applications
Applications in Biology and Nanotechnology
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