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This volume is a collection of original research papers and expository articles stemming from the scientific program of the
Nonlinear PDE Emphasis Year held at Northwestern University (Evanston, IL) in March 1998. The book offers a cross-section of
the most significant recent advances and current trends and directions in nonlinear partial differential equations and related topics.
The book's contributions offer two perspectives. There are papers on general analytical treatment of the theory and papers on
computational methods and applications originating from significant realistic mathematical models of natural phenomena. Also
included are articles that bridge the gap between these two perspectives, seeking synergistic links between theory and modeling
and computation. The volume offers direct insight into recent trends in PDEs. This volume is also available on the Web. Those
who purchase the print edition can gain free access by going to www.ams.org/conm/
This text presents two methods of calculating the electromagnetic fields due to radiation scattering by a single scatterer. Both
methods yield valid results for all wavelengths of the incident radiation as well as a wide variety of scatterer configurations.
One of the most challenging problems of contemporary theoretical physics is the mathematically rigorous construction of a theory
which describes gravitation and the other fundamental physical interactions within a common framework. The physical ideas which
grew from attempts to develop such a theory require highly advanced mathematical methods and radically new physical concepts.
This book presents different approaches to a rigorous unified description of quantum fields and gravity. It contains a carefully
selected cross-section of lively discussions which took place in autumn 2010 at the fifth conference "Quantum field theory and
gravity - Conceptual and mathematical advances in the search for a unified framework" in Regensburg, Germany. In the tradition
of the other proceedings covering this series of conferences, a special feature of this book is the exposition of a wide variety of
approaches, with the intention to facilitate a comparison. The book is mainly addressed to mathematicians and physicists who are
interested in fundamental questions of mathematical physics. It allows the reader to obtain a broad and up-to-date overview of a
fascinating active research area.
?????
A survey of some problems of current interest in the realm of classical nonlinear electromagnetic theory.
The Advances in Chemical Physics series provides the chemical physics and physical chemistry fields with a forum for critical,
authoritative evaluations of advances in every area of the discipline. Filled with cutting-edge research reported in a cohesive
manner not found elsewhere in the literature, each volume of the Advances in Chemical Physics series serves as the perfect
supplement to any advanced graduate class devoted to the study of chemical physics.
"Wald's book is clearly the first textbook on general relativity with a totally modern point of view; and it succeeds very well where
others are only partially successful. The book includes full discussions of many problems of current interest which are not treated
in any extant book, and all these matters are considered with perception and understanding."—S. Chandrasekhar "A tour de force:
lucid, straightforward, mathematically rigorous, exacting in the analysis of the theory in its physical aspect."—L. P. Hughston, Times
Higher Education Supplement "Truly excellent. . . . A sophisticated text of manageable size that will probably be read by every
student of relativity, astrophysics, and field theory for years to come."—James W. York, Physics Today
In questions of science, the authority of a thousand is not worth the humble reasoning of a single individual. Galileo Galilei,
physicist and astronomer (1564-1642) This book is a second edition of “Classical Electromagnetic Theory” which derived from a
set of lecture notes compiled over a number of years of teaching elect- magnetic theory to fourth year physics and electrical
engineering students. These students had a previous exposure to electricity and magnetism, and the material from the ?rst four
and a half chapters was presented as a review. I believe that the book makes a reasonable transition between the many excellent
elementary books such as Gri?th’s Introduction to Electrodynamics and the obviously graduate level books such as Jackson’s
Classical Electrodynamics or Landau and Lifshitz’ Elect- dynamics of Continuous Media. If the students have had a previous
exposure to Electromagnetictheory, allthematerialcanbereasonablycoveredintwosemesters. Neophytes should probable spend a
semester on the ?rst four or ?ve chapters as well as, depending on their mathematical background, the Appendices B to F. For a
shorter or more elementary course, the material on spherical waves, waveguides, and waves in anisotropic media may be omitted
without loss of continuity.
This book is designed to critically review experimental findings on ionic polymers and colloidal particles and to prove a theoretical
framework based on the Poisson-Boltzmann approach. Structure formation in ionic polymer solutions has attracted attention since
the days of H. Staudinger and J. D. Bernal. An independent study on ionic colloidal dispersions with microscopy provided a
compelling evidence of structure formation. Recent technical developments have made it possible to accumulate relevant
information for both ionic polymers and colloidal particles in dilute systems. The outstanding phenomenon experimentally found is
microscopic inhomogeneity in the solute distribution in macroscopically homogeneous systems.To account for the observation, the
present authors have invoked the existence of the counterion-mediated attraction between similarly charged solute species, in
addition to the widely accepted electrostatic repulsion.
Fourier Acoustics develops the theory of sound radiation completely from the viewpoint of Fourier analysis. This powerful
perspective of sound radiation provides the reader with a comprehensive and practical understanding which will enable him or her
to diagnose and solve sound and vibration problems of the 21st century. As a result of this perspective, Fourier Acoustics is able
to present thoroughly and simply, for the first time in book form, the theory of nearfield acoustical holography, an important
technique which has revolutionized the measurement of sound. The book includes: The physics of wave propagation and sound
radiation in homogeneous media Acoustics, such as radiation of sound, and radiation from vibrating surfaces Inverse problems, for
example the thorough development of the theory of nearfield acoustical holography Mathematics of specialized functions, such as
spherical harmonics The author is an internationally recognized acoustician whose pioneering research in the field of nearfield
acoustical holography has impacted acoustics research and development throughout the world. Dr. Williams' research has been
formally recognized by NRL as one of its most innovative technologies over the past 75 years. Relying little on material outside the
book, Fourier Acoustics will be invaluable as a graduate level text as well as a reference for researchers in academia and industry.
The book is unique amongst acoustics texts, it is well illustrated and it includes exercises to enforce the theory.
The second edition of the hugely successful Physics from Fisher Information.
This book reports recent mathematical developments in the Programme "Analysis, Modeling and Simulation of Multiscale
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Problems", which started as a German research initiative in 2006. Multiscale problems occur in many fields of science, such as
microstructures in materials, sharp-interface models, many-particle systems and motions on different spatial and temporal scales
in quantum mechanics or in molecular dynamics. The book presents current mathematical foundations of modeling, and proposes
efficient numerical treatment.
This book provides an introduction to representative nonrelativistic quantum control problems and their theoretical analysis and
solution via modern computational techniques. The quantum theory framework is based on the SchrÓdinger picture, and the
optimization theory, which focuses on functional spaces, is based on the Lagrange formalism. The computational techniques
represent recent developments that have resulted from combining modern numerical techniques for quantum evolutionary
equations with sophisticated optimization schemes. Both finite and infinite-dimensional models are discussed, including the three-
level Lambda system arising in quantum optics, multispin systems in NMR, a charged particle in a well potential, Bose?Einstein
condensates, multiparticle spin systems, and multiparticle models in the time-dependent density functional framework. This self-
contained book covers the formulation, analysis, and numerical solution of quantum control problems and bridges scientific
computing, optimal control and exact controllability, optimization with differential models, and the sciences and engineering that
require quantum control methods. ÷÷
simulated motion on a computer screen, and to study the effects of changing parameters. --
With the great progress in numerical methods and the speed of the modern personal computer, if you can formulate the
correct physics equations, then you only need to program a few lines of code to get the answer. Where other books on
computational physics dwell on the theory of problems, this book takes a detailed look at how to set up the equations and
actually solve them on a PC.Focusing on popular software package Mathematica, the book offers undergraduate student
a comprehensive treatment of the methodology used in programing solutions to equations in physics.
This book is designed to acquaint serious students, scientists, and clinicians with magnetic source imaging (MSI)--a brain
imaging technique of proven importance that promises even more important advances. The technique permits spatial
resolution of neural events on a scale measured in millimeters and temporal resolution measured in milliseconds.
Although widely mentioned in literature dealing with cognitive neuroscience and functional brain imaging, there is no
single book describing both the foundations and actual methods of magnetoencephalopgraphy and its underlying
science, neuromagnetism. This volume fills a long-standing need, as it is accessible to scientists and students having no
special background in the field, and makes it possible for them to understand this literature and undertake their own
research. A self-contained unit, this book covers MSI from beginning to end, including its relationship to allied
technologies, such as electroencephalography and modern functional imaging modalities. In addition, the book:
*introduces the field to the non-specialist, providing a framework for the rest of the book; *provides a thorough review of
the physiological basis of MSI; *describes the mathematical bases of MSI--the forward and inverse problems; *outlines
new signal processing methods that extract information from single-trial MEG; *depicts the early, as well as the most
recent versions of MSI technology; *compares MSI with other imaging methodologies; *describes new paradigms and
analysis techniques in applying MSI to study human perception and cognition, which are also applicable to EEG; and
*reviews some of the most important results in MSI from the most prominent researchers and laboratories around the
world.
Introducing Special Relativity provides an easy and rewarding way into special relativity for first and second year
university students studying physics. The author establishes the fundamentals of relativity at the outset of this book so
readers fully understand the principles and know how to them before moving on to subjects, like time dilation, that often
are a source of difficulty for students. The primary topics addressed include conserved relativistic energy and momentum,
applications of the Lorentz transformation, and developments in 20th-century physics. This volume also reviews some of
the early experiments in the development of special relativity.
The 1988 Nobel Prize winner establishes the subject's mathematical background, reviews the principles of electrostatics,
then introduces Einstein's special theory of relativity and applies it to topics throughout the book.
Advances in Applied Mechanics
Comprehensive graduate-level text by a distinguished theoretical physicist reveals the classical underpinnings of modern
quantum field theory. Topics include space-time, Lorentz transformations, conservation laws, equations of motion,
Green’s functions, and more. 1964 edition.
This book describes innovative design solutions for radio-frequency identification (RFID) tags and antennas. Focusing
mainly on passive ultra-high-frequency (UHF)-RFID tag antennas, it examines novel approaches based on the use of
metamaterial-inspired resonators and other resonant structures as radiating elements. It also offers an exhaustive
analysis of the radiation properties of several metamaterial-inspired resonators such as the split ring resonator (SRR) and
related structures. Further, it discusses in detail an innovative technology for the RFID tagging of optical discs, which has
demonstrated a significant improvement over the state of the art and resulted in a patent. By covering the entire research
cycle of theory, design/simulation and fabrication/evaluation of RFID tags and antennas, while also reporting on cutting-
edge technologies, the book provides graduate students, researchers and practitioners alike with a comprehensive and
timely overview of RFID systems, and a closer look at several radiating structures.
This volume is an exercises and solutions manual that complements the book "Particles and Fundamental Interactions" by Sylvie
Braibant, Giorgio Giacomelli, and Maurizio Spurio. It aims to give additional intellectual stimulation for students in experimental
particle physics. It will be a helpful companion in the preparation of a written examination, but also it provides a means to gaining a
deeper understanding of high energy physics. The problems proposed are sometimes true and important research questions,
which are described and solved in a step-by-step manner. In addition to the problems and solutions, this book offers fifteen
Supplements that give further insight into topical subjects related to particle accelerators, signal and data acquisition systems and
computational methods to treat them.
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This monograph focuses on the numerical methods needed in the context of developing a reliable simulation tool to promote the
use of renewable energy. One very promising source of energy is the heat stored in the Earth’s crust, which is harnessed by so-
called geothermal facilities. Scientists from fields like geology, geo-engineering, geophysics and especially geomathematics are
called upon to help make geothermics a reliable and safe energy production method. One of the challenges they face involves
modeling the mechanical stresses at work in a reservoir. The aim of this thesis is to develop a numerical solution scheme by
means of which the fluid pressure and rock stresses in a geothermal reservoir can be determined prior to well drilling and during
production. For this purpose, the method should (i) include poroelastic effects, (ii) provide a means of including thermoelastic
effects, (iii) be inexpensive in terms of memory and computational power, and (iv) be flexible with regard to the locations of data
points. After introducing the basic equations and their relations to more familiar ones (the heat equation, Stokes equations, Cauchy-
Navier equation), the “method of fundamental solutions” and its potential value concerning our task are discussed. Based on the
properties of the fundamental solutions, theoretical results are established and numerical examples of stress field simulations are
presented to assess the method’s performance. The first-ever 3D graphics calculated for these topics, which neither requiring
meshing of the domain nor involving a time-stepping scheme, make this a pioneering volume.
Here is a readable and intuitive quantum mechanics text that covers scattering theory, relativistic quantum mechanics, and field
theory. This expanded and updated Second Edition - with five new chapters - emphasizes the concrete and calculable over the
abstract and pure, and helps turn students into researchers without diminishing their sense of wonder at physics and nature. As a
one-year graduate-level course, Quantum Mechanics II: A Second Course in Quantum Theory leads from quantum basics to basic
field theory, and lays the foundation for research-oriented specialty courses. Used selectively, the material can be tailored to
create a one-semester course in advanced topics. In either case, it addresses a broad audience of students in the physical
sciences, as well as independent readers - whether advanced undergraduates or practicing scientists.
Provides a detailed and systematic description of the Method of Moments (Boundary Element Method) for electromagnetic
modeling at low frequencies and includes hands-on, application-based MATLAB® modules with user-friendly and intuitive GUI and
a highly visualized interactive output. Includes a full-body computational human phantom with over 120 triangular surface meshes
extracted from the Visible Human Project® Female dataset of the National library of Medicine and fully compatible with MATLAB
and major commercial FEM/BEM electromagnetic software simulators. This book covers the basic concepts of computational low-
frequency electromagnetics in an application-based format and hones the knowledge of these concepts with hands-on MATLAB®
modules. The book is divided into five parts. Part 1 discusses low-frequency electromagnetics, basic theory of triangular surface
mesh generation, and computational human phantoms. Part 2 covers electrostatics of conductors and dielectrics, and direct
current flow. Linear magnetostatics is analyzed in Part 3. Part 4 examines theory and applications of eddy currents. Finally, Part 5
evaluates nonlinear electrostatics. Application examples included in this book cover all major subjects of low-frequency
electromagnetic theory. In addition, this book includes complete or summarized analytical solutions to a large number of quasi-
static electromagnetic problems. Each Chapter concludes with a summary of the corresponding MATLAB® modules. Combines
fundamental electromagnetic theory and application-oriented computation algorithms in the form of stand alone MATLAB®
modules Makes use of the three-dimensional Method of Moments (MoM) for static and quasistatic electromagnetic problems
Contains a detailed full-body computational human phantom from the Visible Human Project® Female, embedded implant models,
and a collection of homogeneous human shells Low-Frequency Electromagnetic Modeling for Electrical and Biological Systems
Using MATLAB® is a resource for electrical and biomedical engineering students and practicing researchers, engineers, and
medical doctors working on low-frequency modeling and bioelectromagnetic applications. Sergey N. Makarov is a Professor in the
Department of Electrical and Computer Engineering at Worcester Polytechnic Institute (WPI). Gregory M. Noetscher is a Senior
Research Electrical Engineer at the U.S. Army Natick Soldier Research, Development and Engineering Center (NSRDEC) in
Natick, MA. Ara Nazarian is an Assistant Professor of Orthopaedic Surgery, Harvard Medical School, Center for Advanced
Orthopaedic Studies, Beth Israel Deaconess Medical Center (BIDMC).
A revision of the defining book covering the physics and classical mathematics necessary to understand electromagnetic fields in
materials and at surfaces and interfaces. The third edition has been revised to address the changes in emphasis and applications
that have occurred in the past twenty years.
This invaluable text has been developed to provide students with more background on the applications of electricity and
magnetism, particularly with those topics which relate to current research. For example, waveguides (both metal and dielectric) are
discussed more thoroughly than in most texts because they are an important laboratory tool and important components of modern
communications. In a sense, this book modernizes the topics covered in the typical course on electricity and magnetism. It
provides not only solid background for the student who chooses a field which uses techniques requiring knowledge of electricity
and magnetism, but also general background for the physics major.
Now in its 7th edition, Mathematical Methods for Physicists continues to provide all the mathematical methods that aspiring
scientists and engineers are likely to encounter as students and beginning researchers. This bestselling text provides
mathematical relations and their proofs essential to the study of physics and related fields. While retaining the key features of the
6th edition, the new edition provides a more careful balance of explanation, theory, and examples. Taking a problem-solving-skills
approach to incorporating theorems with applications, the book's improved focus will help students succeed throughout their
academic careers and well into their professions. Some notable enhancements include more refined and focused content in
important topics, improved organization, updated notations, extensive explanations and intuitive exercise sets, a wider range of
problem solutions, improvement in the placement, and a wider range of difficulty of exercises. Revised and updated version of the
leading text in mathematical physics Focuses on problem-solving skills and active learning, offering numerous chapter problems
Clearly identified definitions, theorems, and proofs promote clarity and understanding New to this edition: Improved modular
chapters New up-to-date examples More intuitive explanations
The aim of this book is to provide a short but complete exposition of the logical structure of classical relativistic electrodynamics
written in the language and spirit of coordinate-free differential geometry. The intended audience is primarily mathematicians who
want a bare-bones account of the foundations of electrodynamics written in language with which they are familiar and secondarily
physicists who may be curious how their old friend looks in the new clothes of the differential-geometric viewpoint which in recent
years has become an important language and tool for theoretical physics. This work is not intended to be a textbook in
electrodynamics in the usual sense; in particular no applications are treated, and the focus is exclusively the equations of motion
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of charged particles. Rather, it is hoped that it may serve as a bridge between mathemat ics and physics. Many non-physicists are
surprised to learn that the correct equation to describe the motion of a classical charged particle is still a matter of some
controversy. The most mentioned candidate is the Lorentz-Dirac equation t . However, it is experimentally unverified, is known to
have no physically reasonable solutions in certain circumstances, and its usual derivations raise serious foundational issues. Such
difficulties are not extensively discussed in most electrodynamics texts, which quite naturally are oriented toward applying the well-
verified part of the subject to con crete problems.
An understanding of statistical thermodynamic molecular theory is fundamental to the appreciation of molecular solutions. This
complex subject has been simplified by the authors with down-to-earth presentations of molecular theory. Using the potential
distribution theorem (PDT) as the basis, the text provides a discussion of practical theories in conjunction with simulation results.
The authors discuss the field in a concise and simple manner, illustrating the text with useful models of solution thermodynamics
and numerous exercises. Modern quasi-chemical theories that permit statistical thermodynamic properties to be studied on the
basis of electronic structure calculations are given extended development, as is the testing of those theoretical results with ab initio
molecular dynamics simulations. The book is intended for students taking up research problems of molecular science in chemistry,
chemical engineering, biochemistry, pharmaceutical chemistry, nanotechnology and biotechnology.
Field Solutions on Computers covers a broad range of practical applications involving electric and magnetic fields. The text
emphasizes finite-element techniques to solve real-world problems in research and industry. After introducing numerical methods
with a thorough treatment of electrostatics, the book moves in a structured sequence to advanced topics. These include
magnetostatics with non-linear materials, permanent magnet devices, RF heating, eddy current analysis, electromagnetic pulses,
microwave structures, and wave scattering. The mathematical derivations are supplemented with chapter exercises and
comprehensive reviews of the underlying physics. The book also covers essential supporting techniques such as mesh
generation, interpolation, sparse matrix inversions, and advanced plotting routines.
The monograph reflects the current standard of knowledge about the open questions considered, taking care to collect and collate
all the revelant ideas, facts and formulae which have been until now widely scattered throughout the literature. For the first time,
these aspects are collated in book form. Care is taken to clarify the issues, give a systematic collection of conditions which
prospective solutions of these open questions have to meet, and gather and collate various useful theoretical concepts and
results. Contents:Conservation Laws of Classical Electrodynamics: Basic Equations of Classical ElectrodynamicsConservation
Laws for a Continuous Electromechanical SystemElectrodynamic Steady StatesLorentz-Covariant FormulationsElectromagnetic
RadiationEnergy and Linear, Angular and Boost Momenta Radiated by a Charged Mechanical MediumComparison of the
Properties of Maxwell and Electrodynamic Densities of Energy, Linear and Angular Momenta, and Their FlowsPhysical
Significance of the Retarded Lorentz-Gauge PotentialsClassical Pointlike Charged ParticlesPointlike ChargeMotion of Classical
Pointlike Charged Particles in External Force FieldsAsymptotic Behaviour of Trajectories of Classical Pointlike Charged Particles
in Response to a Small and Slowly Changing External Force Readership: Theoretical physicists and applied mathematicians.
Review: “… the book will be most useful to all physicists who wish to go beyond classroom expositions of an apparently
unfashionable subject …” Mathematical Reviews, 1993
This book constitutes the refereed conference proceedings of the 11th International Conference on Bio-Inspired Information and
Communications Technologies, held in Pittsburgh, PA, USA, in March 2019. The 13 revised full papers and 2 short papers were
selected from 29 submissions. Past iterations of the conference have attracted contributions in Direct Bioinspiration (physical
biological materials and systems used within technology) as well as Indirect Bioinspiration (biological principles, processes and
mechanisms used within the design and application of technology). This year, the scope has expanded to include a third thrust:
Foundational Bioinspiration (bioinspired aspects of game theory, evolution, information theory, and philosophy of science).
This book is devoted to the fundamentals of Classical Electrodynamics, one of the most beautiful and productive theories in
physics. A general survey on the applicability of physical theories shows that only few theories can be compared to
Electrodynamics. Essentially, all electric and electronic devices used around the World are based on the Theory of
Electromagnetism. It was Maxwell who created, for the first time, a unified description of the electric and magnetic phenomena in
his electromagnetic field theory. Remarkably, Maxwell's theory contained in itself also the relativistic invariance of the Special
Relativity, a fact which was discovered only a few decades later. The present book is an outcome of the authors' teaching
experience over many years in different countries and for different students studying diverse fields of physics. The book is
intended for students at the level of undergraduate and graduate studies in physics, astronomy, engineering, applied mathematics
and for researchers working in related subjects. We hope that the reader will not only acquire knowledge, but will also grasp the
beauty of Theoretical Physics. A set of about 130 solved and proposed problems shall help to attain this aim.
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