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Free read Advances in electromagnetic
fields in living systems volume 5 health
effects of cell phone radiation Copy
volume 2 in this series offers research into two specific regions of the
electromagnetic spectrum extremely low frequency fields and radiofrequency radiation
with particular emphasis on the latter the investigations explore melatonin
synthesis and exposure to extremely low frequency elf fields elf fields and cancer
computational bioelectromagnetics health effects including the carcinogenic
potential of radiofrequency radiation radiofrequency radiation as an energy source
for arrhythmia and practical applications of the radiofrequency exposure standard
this comprehensive introduction to classical electromagnetic theory covers the major
aspects of the subject including scalar fields vectors laws of ohm joule coulomb
faraday maxwell s equation and more although an extensive background is not
necessary a general knowledge of physics and calculus is a prerequisite this text is
filled with numerous diagrams and illustrations in this book a variety of topics
related to electromagnetic fields and waves are extensively discussed the topics
encompass the physics of electromagnetic waves their interactions with different
kinds of media and their applications and effects professor jean van bladel an
eminent researcher and educator in fundamental electromagnetic theory and its
application in electrical engineering has updated and expanded his definitive text
and reference on electromagnetic fields to twice its original content this new
edition incorporates the latest methods theory formulations and applications that
relate to today s technologies with an emphasis on basic principles and a focus on
electromagnetic formulation and analysis electromagnetic fields second edition
includes detailed discussions of electrostatic fields potential theory propagation
in waveguides and unbounded space scattering by obstacles penetration through
apertures and field behavior at high and low frequencies a broad region of the
electromagnetic spectrum long assumed to have no influence on living systems under
natural conditions has been critically re examinjld over the past decade this
spectral region extends from the superhigh radio frequencies through de creasing
frequencies to and including essentially static electric and magnetic fields the
author of this monograph a s presman has reviewed not only the extensive russian
literatur l but also al most equally comprehensively the non russian literature
dealing with biological influences of these fields treated also is literature
shedding some light on possible theoretical foundations for these phenomena a
substantial rapidly increasing number of studies in many laboratories and countries
has now clearly established bio logical influences which are independent of the
theoretically pre dictable simple thermal effects indeed many of the effects are
produced by field strengths very close to those within the natural environment the
author has even more importantly set forth a novel imaginative general hypothesis in
which it is postulated that such electromagnetic fields normally serve as conveyors
of information from the environment to the organism within the organism and among
organisms he postulates that in the course of evolution or ganisms have come to
employ these fields in conjunction with the well known sensory nervous and endocrine
systems in effecting coordination and integration papers written during the last 40
years by claude cohen tannoudji and his collaborators on various physical effects
which can be observed on atoms interacting with electromagnetic fields this is a
textbook designed to provide analytical background material in the area of
engineering electromagnetic fields for the senior level undergraduate and
preparatory level graduate electrical engineering students it is also an excellent
reference book for researchers in the field of computational electromagnetic fields
the textbook covers static electric and magnetic fields the basic laws governing the
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electrostatics magnetostatics with engineering examples are presented which are
enough to understand the fields and the electric current and charge sources dynamic
electromagnetic fields the maxwell s equations in time domain and solutions the
maxwell s equations in frequency domain and solutions extensive approaches are
presented to solve partial differential equations satisfying electromagnetic
boundary value problems foundation to electromagnetic field radiation guided wave
propagation is discussed to expose at the undergraduate level application of the
maxwell s equations to practical engineering problems a tutorial for calculating the
response of molecules to electric and magnetic fields with examples from research in
ultracold physics controlled chemistry and molecular collisions in fields molecules
in electromagnetic fields is intended to serve as a tutorial for students beginning
research theoretical or experimental in an area related to molecular physics the
author a noted expert in the field offers a systematic discussion of the effects of
static and dynamic electric and magnetic fields on the rotational fine and hyperfine
structure of molecules the book illustrates how the concepts developed in ultracold
physics research have led to what may be the beginning of controlled chemistry in
the fully quantum regime offering a glimpse of the current state of the art research
this book suggests future research avenues for ultracold chemistry the text
describes theories needed to understand recent exciting developments in the research
on trapping molecules guiding molecular beams laser control of molecular rotations
and external field control of microscopic intermolecular interactions in addition
the author presents the description of scattering theory for molecules in
electromagnetic fields and offers practical advice for students working on various
aspects of molecular interactions this important text offers information on
theeffects of electromagnetic fields on the structure of molecular energy levels
includes thorough descriptions of the most useful theories for ultracold molecule
researchers presents a wealth of illustrative examples from recent experimental and
theoretical work contains helpful exercises that help to reinforce concepts
presented throughout text written for senior undergraduate and graduate students
professors researchers physicists physical chemists and chemical physicists
molecules in electromagnetic fields is an interdisciplinary text describing theories
and examples from the core of contemporary molecular physics the ieee press series
on electromagnetic wave theory offers outstanding coverage of the field it consists
of new titles of contemporary interest as well as reissues and revisions of
recognized classics by established authors and researchers the series emphasizes
works of long term archival significance in electromagnetic waves and applications
designed specifically for graduate students researchers and practicing engineers the
series provides affordable volumes that explore and explain electromagnetic waves
beyond the undergraduate level only 30 of this book deals with theory the rest of it
is application of this theory to various situations of different levels of
complexity in each case the reason for the choice of the method is explained and
various doubts which assail the minds of most students have been tackled the solved
examples in the book do not deal with mere substitution of numerical values of
formulae they are aimed at establishing a strong foundation of knowledge all the
required mathematics has been explained in the first chapter to avoid the need to
refer frequently to other books in mathematics at the end of each chapter a summary
of the achievements is given along with comments on the nature of difficulties
encountered and the reader is thereafter prepared for the objectives to be attained
in the following chapter the emphasis throughout the book is on a physical
understanding of fields and waves and their characteristics rather than getting lost
in a maze of mathematical manipulations this is an introductory textbook intended to
give the reader a solid grounding in the subject and to prepare him to deal with
more advanced texts the material has been tested in one semester courses given by
the author in various colleges in pune the plane wave spectrum representation of
electromagnetic fields presents the theory of the electromagnetic field with
emphasis to the plane wave this book explains how fundamental electromagnetic fields
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can be represented by the superstition of plane waves traveling in different
directions organized into two parts encompassing eight chapters this book starts
with an overview of the methods whereby plane wave spectrum representation can be
used in attacking different characteristic problems belonging to the theories of
radiation diffraction and propagation this book then discusses the concept of
relative simplicity of plane wave solutions of maxwell s equations whereby their use
enables some of the significant elementary physical and engineering characteristics
of the electromagnetic field to be clarified other chapters consider the concept of
an infinitely thin screen that is absolutely absorbing the final chapter deals with
the complicated problems that occur when anisotropic media are involved
mathematicians and physicists will find this book useful the range of plasma
conditions considered here is intentionally broad systematic and relevant to such
areas as plasma heating plasma acceleration laser plasma interaction and plasma
confinement this volume presents the principle concepts of plasma physics with an
account of the linear theory of electromagnetic wave interaction and then covers
nonlinear processes with extensive treatment of the pondermotive force related
experimental work is thoroughly reviewed biological and medical aspects of
electromagnetic fields examines potential health hazards exposure standards and
medical applications of electromagnetic em fields the second volume in the
bestselling and newly revisedhandbook of biological effects of electromagnetic
fields third edition this book draws from the latest studies on the effects of
exposure to electric and magnetic fields in addition to extensive reviews of
physiological effects the book contains now separate reviews of behavioral and
cognitive responses to various exposures the book also describes an approach to
setting standards for exposure limits and explores a few of the beneficial uses of
em fields in medical applications both diagnostics and in treatment biological and
medical aspects of electromagnetic fields provides a practical overview of the
experiments and methods used to observe elf and rf fields and the possible useful
and hazardous implications of these observations public concern over possible health
effects from electromagnetic fields emf has led to the preparation of this handbook
potential risks of emf exposure from facilities such as power lines or mobile phone
base stations present a difficult set of challenges for decision makers the
challenges include determining if there is a hazard from emf exposure and what the
potential health impact is responding to these challenges requires the involvement
of individuals or organizations with the right set of competencies combining
relevant scientific expertise strong communication skills and good judgement in the
management and regulatory areas this handbook is intended to support decision makers
faced with a combination of public controversy scientific uncertainty and the need
to operate existing facilities and or the requirement to site new facilities
appropriately its goal is to improve the decision making process by reducing
misunderstandings and improving trust through better dialogue the guide may assist
the general public when interacting with government agencies that regulate
environmental health and with companies whose facilities may be sources of concern
references and suggestions for further reading are included this book presents a
modified spherical harmonic expansion method in which the electromagnetic fields and
their sources are expanded with the same set of spherical vector basis functions in
a similar procedure explicit expressions for the electromagnetic fields potentials
energies and the related green s functions are derived for the spherical modes in
both frequency domain and time domain based on the formulation the relationships
between the electromagnetic sources the electromagnetic far fields and the
electromagnetic near fields are clearly revealed in particular a nonuniform
transmission line model is developed for intuitively characterizing the total
radiation process the introduction of the cutoff radius and the cutoff mode degree
provides a simple reference for determining the numbers of degrees of freedom of the
fields associated with sources in a bounded region based on the theory an efficient
hybrid method for synthesizing antenna arrays with complex footprints is proposed
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and demonstrated with several numerical examples effective algorithms are also
developed for reconstructing the radiating part of the current sources this book is
intended for researchers engineers and graduate students who are interested in
studying the energy transfer in electromagnetic radiation synthesis and measurement
of antenna arrays and applications of inverse electromagnetic source problems this
volume presents a detailed rigorous treatment of the fundamental theory of
electromagnetic pulse propagation in causally dispersive media that is applicable to
dielectric conducting and semiconducting media asymptotic methods of approximation
based upon saddle point methods are presented in detail the present text is intended
as an introduction to electromagnetics and computation of electromagnetic fields
while many texts on electromagnetics exist the subject of computation of
electromagnetic fields is nonnally not treated or is treated in a number of
idealized examples with the main emphasis on development of theoretical relations
why another book on electromagnetics this is perhaps the first question the reader
may ask when opening this book it is a valid question because among the many books
on electromagnetics some are excellent we have two answers to this question answers
that have motivated the writing of this book the first concerns the method of
presentation of electromagnetism generally in classical books the material is
presented in the following sequence electrostatics magnetostatics magnetodynamics
and wave propagation using integral fonns of the field equations as a primary effect
of this presentation the reader is led to think that the knowledge of this science
is synonymous to memorizing dozens offonnulas additionally an impression that there
is no finn connection between these equations lingers in the reader s mind since at
each step new postulates are added seemingly unrelated to previous material our
opinion is and we shall try to convey this to the reader that the electromagnetic
formalism is extremely simple and based on very few equations they are the four
maxwell equations which include practically all the existent relationships between
the electromagnetic quantities the only additional relationships that need be
considered is the lorentz force and the material constitutive relations health
effects of cell phone radiation will offer a concentrated and up to date overview on
the effects of radio frequencies on human tissue while significant advances are
being made on many fronts ranging in frequency from quasi static to the optical
regime a special emphasis of this volume is on current understanding of biological
interactions of cellular mobile communication radiation the use of cell phones has
experienced phenomenal growth some estimate that there will be more than 3 5 billion
users of these wireless devices by the end of 2010 worldwide the widespread impact
of these new wireless technologies has raised concerns about the safety of human
exposure to radio frequency rf energy emitted by these telecommunication devices a
better understanding of the biological effects of rf electromagnetic field is needed
to safeguard against possible harm to the general population fortunately in recent
years there has been a resurgence of research interest in achieving a quantitative
understanding of the relationships between the biological effects of rf radiation
and the physical variables that may cause them a significant number of results have
and are beginning to appear in the literature this volume reviews and assesses the
biological effects of exposure to electromagnetic fields from wireless communication
technology this volume includes contributions on field theory and advanced
computational electromagnetics electrical machines and transformers optimization and
interactive design electromagnetics in materials coupled field and electromagnetic
components in mechatronics induction heating systems bioelectromagnetics and
electromagnetics in education spanning static fields to terahertz waves this volume
explores the range of consequences electromagnetic fields have on the human body
topics discussed include essential interactions and field coupling phenomena
electric field interactions in cells focusing on ultrashort pulsed high intensity
fields dosimetry or coupling of elf fields into biological systems and the
historical developments and recent trends in numerical dosimetry it also discusses
mobile communication devices and the dosimetry of rf radiation into the human body
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exposure and dosimetry associated with mri and spectroscopy and available data on
the interaction of terahertz radiation with biological tissues cells organelles and
molecules as a fundamental aspect of science and technology the electromagnetic
field has infiltrated most human activities this book reviews recent achievements in
electromagnetic field theory in the scientific research driven by the
electromagnetic field and in the application of the electromagnetic field in
advanced technology theoretical aspects of the electromagnetic field are examined in
detail and new interpretations of the basic interactions related to magnetic fields
are proposed among the scientific research topics reviewed new understandings are
achieved of long distance wireless power transfer nerve impulses and electromagnetic
diagnosis mechanisms a new concept of the electric field at the verge of discharge
is applied to the electric fields produced by any distribution or structure of
electric charges in clouds the detailed relationship between materials and microwave
electromagnetic fields is described in order to achieve fine control of the chemical
reaction field in materials under microwave irradiation electromagnetic power
consumption in microelectronic devices is carefully analysed enabling power saving
in cmos finfet circuits the effective use of 2d materials in newly developed
electronic electromagnetic resistive switching devices is investigated the editors
are pleased to present these proceedings of the v course of the international school
of radiation damage and pro tection of the e majorana centre held in erice italy in
no vember 1983 the lectures and discussions among leading scientists in various
disciplines of physics engineering biophysics cellular biology physiology and
medicine from 11 countries are included in this compilation in this volume we have
attempted to explore all aspects of the interaction of static and extremely low
frequency elf 0 300 hz electric and magnetic fields with biological tissue systems
and whole organisms we considered dosimetry and what is known or pre sumed
concerning basic interactions responses from the cellular and molecular level to the
whole organism discussions of medical appli cations as well as epidemiologic
investigations related to high volt age transmission were held with critiques of
methodologies used and recommendations for future approaches consideration was also
given to the necessity and principles of setting protection standards for man and
the environment we believe this is the first attempt to put all this informa tion
together into one volume to provide perspective for understand ing the influence of
static and elf electric and magnetic fields on biological systems we hope our
attempts were successful martino grandolfo sol m michaelson alessandro rindi v
acknowledgements this is the fifth course of the international school of radia tion
damage and protection of the ettore majorana centre for sci entific culture directed
by professor a zichichi interactions between electromagnetic fields and matter deals
with the principles and methods that can amplify electromagnetic fields from very
low levels of signals this book discusses how electromagnetic fields can be produced
amplified modulated or rectified from very low levels to enable these for
application in communication systems this text also describes the properties of
matter and some phenomenological considerations to the reactions of matter when an
action of external fields results in a polarization of the particle system and
changes the bonding forces existing in the matter this book considers the above
phenomena in detail by explaining matter as a conglomeration of charged mass points
in the electromagnetic field quantum mechanics and maxwell s theory can then account
for the precise description of the interactions between the electromagnetic fields
and matter this book then describes special processes such as 1 the static and
quasistatic interactions and 2 dynamic processes particularly the resonance process
this text also defines a general form for electric and magnetic reactions using the
generalized field equation this book also cites the anharmonic oscillator and the
single spin as different examples of electric and magnetic dipole interactions this
text is suitable for electrical engineers radio technicians physicists whose work is
in quantum mechanics and engineers interested in electro magnetism theory the
evaluation of electromagnetic field coupling to transmission lines is an important
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problem in electromagnetic compatibility traditionally use is made of the tl
approximation which applies to uniform transmission lines with electrically small
cross sectional dimensions where the dominant mode of propagation is tem antenna
mode currents and higher order modes appearing at higher frequencies are neglected
in tl theory the use of the tl approximation has permitted to solve a large range of
problems e g lightning and emp interaction with power lines however the continual
increase in operating frequency of products and higher frequency sources of
disturbances such as uwb systems makes that the tl basic assumptions are no longer
acceptable for a certain number of applications in the last decade or so the
generalization of classical tl theory to take into account high frequency effects
has emerged as an important topic of study in electromagnetic compatibility this
effort resulted in the elaboration of the so called generlized or full wave tl
theory which incorporates high frequency radiation effects while keeping the
relative simplicity of tl equations this book is organized in two main parts part i
presents consolidated knowledge of classical transmission line theory and different
field to transmission line coupling models part ii presents different approaches
developed to generalize tl theory unique multi level textbook is adaptable to
introductory intermediate and advanced levels this revolutionary textbook takes a
unique approach to electromagnetic theory comparing both conventional and modern
theories it explores both the maxwell poynting representation as well as the
alternate representation which the author demonstrates is generally simpler and more
suitable for analyzing modern electromagnetic environments throughout the text
students and researchers have the opportunity to examine both of these theories and
discover how each one can be applied to solve problems the text is divided into four
parts part i basic electromagnetic theory includes maxwell s equations quasistatics
power and energy stress and momentum and electromagnetic wave theorems and
principles part ii four dimensional electromagnetism includes four dimensional
vectors and tensors and energy momentum tensors part iii electromagnetic examples
includes statics and quasistatics accelerating charges plane waves transmission
lines waveguides antennas and diffraction and ferrites part iv backmatter includes a
summary appendices and references designed to accommodate a broad range of interests
and backgrounds the text s companion dvd enables readers to reconfigure the material
as an introductory intermediate or advanced level text moreover the text and its dvd
offer a broad range of features that make it possible for readers to quickly grasp
new concepts and apply them in practice practice problems provide the opportunity to
solve real world problems using electromagnetic theory forty animations illustrate
electric and magnetic field transients line drawings and computer generated
mathematical figures clarify complex concepts and procedures maxima a powerful
symbolic mathematics program helps readers explore four dimensional electromagnetic
theory as well as perform numerical and graphical analyses adaptable to multiple
levels this text can be used for both undergraduate and graduate coursework it is
also recommended as a reference for researchers in such fields as electrical
engineering laser physics materials science and biomedical engineering this book
offers comprehensive coverage of the subject electromagnetism with a clear
exposition of the theory along with practical application the presentation is very
simple to facilitate the independent learning by the readers for each topic there
are a large number of solved examples so as to aid the readers in grasping the
concepts the revised edition includes expanded coverage of some topics in
electrostatic and magnetostatics a new section on circuit theory and field theory a
complete new set of solved problems in chapter 7 this book would serve as a useful
text for the students preparing for be amie m sc physics and for various competitive
exams concerning the subject discussed is the electromagnetic field theory and its
mathematical methods maxwell s equations are presented and explained it follows a
detailed discussion of electrostatics flux magnetostatics quasi stationary fields
and electromagnetic fields the author presents how to apply numerical methods like
finite differences finite elements boundary elements image charge methods and monte
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carlo methods to field theory problems he offers an outlook on fundamental issues in
physics including quantum mechanics some of these issues are still unanswered
questions a chapter dedicated to the theory of special relativity which allows to
simplify a number of field theory problems complements this book a book whose
usefulness is not limited to engineering students but can be very helpful for
physicists and other branches of science reporting new results this book covers the
subject of biological effects of emf in its entirety experimental verification of
the theoretical results is given when at all possible and the book is expected to
open new areas of research providing material for university course creation people
are immersed in electromagnetic fields from such sources as power lines domestic
appliances mobile phones and even electrical storms all living beings sense electric
fields but the physical origins of the phenomenon are still unclear magnetobiology
considers the effects of electromagnetic fields on living organisms it provides a
comprehensive review of relevant experimental data and theoretical concepts and
discusses all major modern hypotheses on the physical nature of magnetobiological
effects it also highlights some problems that have yet to be solved and points out
new avenues for research why do some people feel unwell during a lightning storm why
is there a correlation between the level of electromagnetic background and the
incidence of cancer why do so many medical centers use electromagnetic exposures to
treat a wide variety of disorders in humans the international scientific community
is extremely interested in a theory of magnetobiology and the answers to these and
other questions as evidenced by the growing number of research associations in the
united states europe and other parts of the world the world health organization who
has named electromagnetic contamination in occupational and residential areas as a
stress factor for human beings this book stands out among recent texts on
magnetobiology because it draws on a strong foundation of empirical and theoretical
evidence to explain the various effects of magnetic fields on the human body it
contains the first comprehensive collection of experimental data bearing physical
information frequency and amplitude power spectra and original research data on how
electromagnetic fields interfere with ions and molecules inside the proteins of
living organisms introduction is written so that it will be understandable to a wide
scientific community regardless of their specialisation first comprehensive
collection of experimental data bearing physical information frequency and amplitude
power spectra original theoretical research data on the interference of ions and
molecules inside proteins appendix covers physical questions most relevant for
magnetobiology in particular there is an original exposition of the magnetic
resonance basic principles electrical engineering electromagnetics singular
electromagnetic fields and sources a volume in the ieee series on electromagnetic
wave theory donald d dudley series editor i will cherish my copy of this gem james r
wait this is a companion volume to the many available graduate textbooks on
electromagnetic theory it is devoted to a study of the infinities in electromagnetic
fields and in their sources three types of singularities are investigated 1 those
associated with strongly concentrated sources of charge and current the relevant
densities are expressed in terms of delta functions and derivatives 2 those
associated with the fields resulting from strongly concentrated sources 3 those
which occur at sharp edges and vertices of cones and sectors the approach is both
theoretical and numerical the information presented far from being purely formal is
of importance for practical work it can be used for example to accelerate
significantly the convergence of a numerical algorithm the book is written for
electrical engineers and applied physicists who have an interest in the general
topic of maxwell s equations and more particularly for those who are engaged in the
actual solution of electromagnetic problems the mathematical level of the text is
that of the applied mathematician an introductory chapter on distribution theory has
been written in that spirit also in the series mathematical foundations for
electromagnetic theory donald d dudley university of arizona tucson 1994 hardcover
256 pp methods for electromagnetic field analysis ismo v lindell helsinki university
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of technology 1992 hardcover 320 pp the transmission line modeling method tlm
christos christopoulos university of nottingham 1995 hardcover 232 pp the method of
lines mol is a versatile approach to obtaining numerical solutions to partial
differential equations pdes as they appear in dynamic and static problems this
method popular in science and engineering essentially reduces pdes to a set of
ordinary differential equations that can be integrated using standard numerical
integration methods its significant advantage is that the analysis algorithms follow
the physical wave propagation and are therefore efficient this is because the fields
on the discretisation lines are described by generalised transmission line gtl
equations with this formulation we have a connection to the well known transmission
line theory and resulting in an easy understanding the method of lines is a very
accurate and powerful way to analyze electromagnetic waves enabling a full wave
solution without the computational burden of pure finite element or finite
difference methods with analysis of electromagnetic fields and waves reinhold pregla
describes an important and powerful method for analyzing electromagnetic waves this
book describes the general analysis principles for electromagnetic fields includes
applications in microwave millimetre wave and optical frequency regions unifies the
analysis by introducing generalised transmission line gtl equations for all
orthogonal coordinate systems and with materials of arbitrary anisotropy as a common
start point demonstrates a unique analysis principle with the numerical stable
impedance admittance transformation and a physical adapted field transformation
concept that is also useful for other modelling algorithms includes chapters on
eigenmode calculations for various waveguides concatenations and junctions of
arbitrary number of different waveguide sections in complex devices periodic
structures e g bragg gratings meander lines clystron resonators photonic crystals
antennas e g circular and conformal enables the reader to solve partial differential
equations in other physical areas by using the described principles features an
accompanying website with program codes in matlab for special problems analysis of
electromagnetic fields and waves will appeal to electromagnetic field practitioners
in primary and applied research as well as postgraduate students in the areas of
photonics micro and millimetre waves general electromagnetics e g microwave
integrated circuits antennas integrated and fibre optics optoelectronics
nanophotonics microstructures artificial materials
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Advances in Electromagnetic Fields in Living Systems
1994
volume 2 in this series offers research into two specific regions of the
electromagnetic spectrum extremely low frequency fields and radiofrequency radiation
with particular emphasis on the latter the investigations explore melatonin
synthesis and exposure to extremely low frequency elf fields elf fields and cancer
computational bioelectromagnetics health effects including the carcinogenic
potential of radiofrequency radiation radiofrequency radiation as an energy source
for arrhythmia and practical applications of the radiofrequency exposure standard

Electromagnetic Fields and Waves 1979-01-01
this comprehensive introduction to classical electromagnetic theory covers the major
aspects of the subject including scalar fields vectors laws of ohm joule coulomb
faraday maxwell s equation and more although an extensive background is not
necessary a general knowledge of physics and calculus is a prerequisite this text is
filled with numerous diagrams and illustrations

Electromagnetic Fields and Waves 2019-05-15
in this book a variety of topics related to electromagnetic fields and waves are
extensively discussed the topics encompass the physics of electromagnetic waves
their interactions with different kinds of media and their applications and effects

Electromagnetic Fields 2007-05-23
professor jean van bladel an eminent researcher and educator in fundamental
electromagnetic theory and its application in electrical engineering has updated and
expanded his definitive text and reference on electromagnetic fields to twice its
original content this new edition incorporates the latest methods theory
formulations and applications that relate to today s technologies with an emphasis
on basic principles and a focus on electromagnetic formulation and analysis
electromagnetic fields second edition includes detailed discussions of electrostatic
fields potential theory propagation in waveguides and unbounded space scattering by
obstacles penetration through apertures and field behavior at high and low
frequencies

Electromagnetic Fields and Life 2013-06-29
a broad region of the electromagnetic spectrum long assumed to have no influence on
living systems under natural conditions has been critically re examinjld over the
past decade this spectral region extends from the superhigh radio frequencies
through de creasing frequencies to and including essentially static electric and
magnetic fields the author of this monograph a s presman has reviewed not only the
extensive russian literatur l but also al most equally comprehensively the non
russian literature dealing with biological influences of these fields treated also
is literature shedding some light on possible theoretical foundations for these
phenomena a substantial rapidly increasing number of studies in many laboratories
and countries has now clearly established bio logical influences which are
independent of the theoretically pre dictable simple thermal effects indeed many of
the effects are produced by field strengths very close to those within the natural
environment the author has even more importantly set forth a novel imaginative
general hypothesis in which it is postulated that such electromagnetic fields
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normally serve as conveyors of information from the environment to the organism
within the organism and among organisms he postulates that in the course of
evolution or ganisms have come to employ these fields in conjunction with the well
known sensory nervous and endocrine systems in effecting coordination and
integration

Atoms in Electromagnetic Fields 2004
papers written during the last 40 years by claude cohen tannoudji and his
collaborators on various physical effects which can be observed on atoms interacting
with electromagnetic fields

Electromagnetic Fields 2008
this is a textbook designed to provide analytical background material in the area of
engineering electromagnetic fields for the senior level undergraduate and
preparatory level graduate electrical engineering students it is also an excellent
reference book for researchers in the field of computational electromagnetic fields
the textbook covers static electric and magnetic fields the basic laws governing the
electrostatics magnetostatics with engineering examples are presented which are
enough to understand the fields and the electric current and charge sources dynamic
electromagnetic fields the maxwell s equations in time domain and solutions the
maxwell s equations in frequency domain and solutions extensive approaches are
presented to solve partial differential equations satisfying electromagnetic
boundary value problems foundation to electromagnetic field radiation guided wave
propagation is discussed to expose at the undergraduate level application of the
maxwell s equations to practical engineering problems

Advances in Electromagnetic Fields in Living Systems
2005
a tutorial for calculating the response of molecules to electric and magnetic fields
with examples from research in ultracold physics controlled chemistry and molecular
collisions in fields molecules in electromagnetic fields is intended to serve as a
tutorial for students beginning research theoretical or experimental in an area
related to molecular physics the author a noted expert in the field offers a
systematic discussion of the effects of static and dynamic electric and magnetic
fields on the rotational fine and hyperfine structure of molecules the book
illustrates how the concepts developed in ultracold physics research have led to
what may be the beginning of controlled chemistry in the fully quantum regime
offering a glimpse of the current state of the art research this book suggests
future research avenues for ultracold chemistry the text describes theories needed
to understand recent exciting developments in the research on trapping molecules
guiding molecular beams laser control of molecular rotations and external field
control of microscopic intermolecular interactions in addition the author presents
the description of scattering theory for molecules in electromagnetic fields and
offers practical advice for students working on various aspects of molecular
interactions this important text offers information on theeffects of electromagnetic
fields on the structure of molecular energy levels includes thorough descriptions of
the most useful theories for ultracold molecule researchers presents a wealth of
illustrative examples from recent experimental and theoretical work contains helpful
exercises that help to reinforce concepts presented throughout text written for
senior undergraduate and graduate students professors researchers physicists
physical chemists and chemical physicists molecules in electromagnetic fields is an
interdisciplinary text describing theories and examples from the core of
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contemporary molecular physics

Introduction to Engineering Electromagnetic Fields 1989
the ieee press series on electromagnetic wave theory offers outstanding coverage of
the field it consists of new titles of contemporary interest as well as reissues and
revisions of recognized classics by established authors and researchers the series
emphasizes works of long term archival significance in electromagnetic waves and
applications designed specifically for graduate students researchers and practicing
engineers the series provides affordable volumes that explore and explain
electromagnetic waves beyond the undergraduate level

Introduction to Electromagnetic Fields 1982
only 30 of this book deals with theory the rest of it is application of this theory
to various situations of different levels of complexity in each case the reason for
the choice of the method is explained and various doubts which assail the minds of
most students have been tackled the solved examples in the book do not deal with
mere substitution of numerical values of formulae they are aimed at establishing a
strong foundation of knowledge all the required mathematics has been explained in
the first chapter to avoid the need to refer frequently to other books in
mathematics at the end of each chapter a summary of the achievements is given along
with comments on the nature of difficulties encountered and the reader is thereafter
prepared for the objectives to be attained in the following chapter the emphasis
throughout the book is on a physical understanding of fields and waves and their
characteristics rather than getting lost in a maze of mathematical manipulations
this is an introductory textbook intended to give the reader a solid grounding in
the subject and to prepare him to deal with more advanced texts the material has
been tested in one semester courses given by the author in various colleges in pune

Molecules in Electromagnetic Fields 2018-06-19
the plane wave spectrum representation of electromagnetic fields presents the theory
of the electromagnetic field with emphasis to the plane wave this book explains how
fundamental electromagnetic fields can be represented by the superstition of plane
waves traveling in different directions organized into two parts encompassing eight
chapters this book starts with an overview of the methods whereby plane wave
spectrum representation can be used in attacking different characteristic problems
belonging to the theories of radiation diffraction and propagation this book then
discusses the concept of relative simplicity of plane wave solutions of maxwell s
equations whereby their use enables some of the significant elementary physical and
engineering characteristics of the electromagnetic field to be clarified other
chapters consider the concept of an infinitely thin screen that is absolutely
absorbing the final chapter deals with the complicated problems that occur when
anisotropic media are involved mathematicians and physicists will find this book
useful

Time-harmonic Electromagnetic Fields 1961
the range of plasma conditions considered here is intentionally broad systematic and
relevant to such areas as plasma heating plasma acceleration laser plasma
interaction and plasma confinement this volume presents the principle concepts of
plasma physics with an account of the linear theory of electromagnetic wave
interaction and then covers nonlinear processes with extensive treatment of the
pondermotive force related experimental work is thoroughly reviewed
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Electromagnetic Fields, Energy, and Waves 1972-09-08
biological and medical aspects of electromagnetic fields examines potential health
hazards exposure standards and medical applications of electromagnetic em fields the
second volume in the bestselling and newly revisedhandbook of biological effects of
electromagnetic fields third edition this book draws from the latest studies on the
effects of exposure to electric and magnetic fields in addition to extensive reviews
of physiological effects the book contains now separate reviews of behavioral and
cognitive responses to various exposures the book also describes an approach to
setting standards for exposure limits and explores a few of the beneficial uses of
em fields in medical applications both diagnostics and in treatment biological and
medical aspects of electromagnetic fields provides a practical overview of the
experiments and methods used to observe elf and rf fields and the possible useful
and hazardous implications of these observations

Electromagnetic Fields and Waves 1993
public concern over possible health effects from electromagnetic fields emf has led
to the preparation of this handbook potential risks of emf exposure from facilities
such as power lines or mobile phone base stations present a difficult set of
challenges for decision makers the challenges include determining if there is a
hazard from emf exposure and what the potential health impact is responding to these
challenges requires the involvement of individuals or organizations with the right
set of competencies combining relevant scientific expertise strong communication
skills and good judgement in the management and regulatory areas this handbook is
intended to support decision makers faced with a combination of public controversy
scientific uncertainty and the need to operate existing facilities and or the
requirement to site new facilities appropriately its goal is to improve the decision
making process by reducing misunderstandings and improving trust through better
dialogue the guide may assist the general public when interacting with government
agencies that regulate environmental health and with companies whose facilities may
be sources of concern references and suggestions for further reading are included

The Plane Wave Spectrum Representation of
Electromagnetic Fields 2013-10-22
this book presents a modified spherical harmonic expansion method in which the
electromagnetic fields and their sources are expanded with the same set of spherical
vector basis functions in a similar procedure explicit expressions for the
electromagnetic fields potentials energies and the related green s functions are
derived for the spherical modes in both frequency domain and time domain based on
the formulation the relationships between the electromagnetic sources the
electromagnetic far fields and the electromagnetic near fields are clearly revealed
in particular a nonuniform transmission line model is developed for intuitively
characterizing the total radiation process the introduction of the cutoff radius and
the cutoff mode degree provides a simple reference for determining the numbers of
degrees of freedom of the fields associated with sources in a bounded region based
on the theory an efficient hybrid method for synthesizing antenna arrays with
complex footprints is proposed and demonstrated with several numerical examples
effective algorithms are also developed for reconstructing the radiating part of the
current sources this book is intended for researchers engineers and graduate
students who are interested in studying the energy transfer in electromagnetic
radiation synthesis and measurement of antenna arrays and applications of inverse
electromagnetic source problems
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Introduction to Electromagnetic Fields and Waves 1962
this volume presents a detailed rigorous treatment of the fundamental theory of
electromagnetic pulse propagation in causally dispersive media that is applicable to
dielectric conducting and semiconducting media asymptotic methods of approximation
based upon saddle point methods are presented in detail

The Interaction of Strong Electromagnetic Fields with
Plasmas 1982
the present text is intended as an introduction to electromagnetics and computation
of electromagnetic fields while many texts on electromagnetics exist the subject of
computation of electromagnetic fields is nonnally not treated or is treated in a
number of idealized examples with the main emphasis on development of theoretical
relations why another book on electromagnetics this is perhaps the first question
the reader may ask when opening this book it is a valid question because among the
many books on electromagnetics some are excellent we have two answers to this
question answers that have motivated the writing of this book the first concerns the
method of presentation of electromagnetism generally in classical books the material
is presented in the following sequence electrostatics magnetostatics magnetodynamics
and wave propagation using integral fonns of the field equations as a primary effect
of this presentation the reader is led to think that the knowledge of this science
is synonymous to memorizing dozens offonnulas additionally an impression that there
is no finn connection between these equations lingers in the reader s mind since at
each step new postulates are added seemingly unrelated to previous material our
opinion is and we shall try to convey this to the reader that the electromagnetic
formalism is extremely simple and based on very few equations they are the four
maxwell equations which include practically all the existent relationships between
the electromagnetic quantities the only additional relationships that need be
considered is the lorentz force and the material constitutive relations

Biological and Medical Aspects of Electromagnetic Fields
2018-10-03
health effects of cell phone radiation will offer a concentrated and up to date
overview on the effects of radio frequencies on human tissue while significant
advances are being made on many fronts ranging in frequency from quasi static to the
optical regime a special emphasis of this volume is on current understanding of
biological interactions of cellular mobile communication radiation the use of cell
phones has experienced phenomenal growth some estimate that there will be more than
3 5 billion users of these wireless devices by the end of 2010 worldwide the
widespread impact of these new wireless technologies has raised concerns about the
safety of human exposure to radio frequency rf energy emitted by these
telecommunication devices a better understanding of the biological effects of rf
electromagnetic field is needed to safeguard against possible harm to the general
population fortunately in recent years there has been a resurgence of research
interest in achieving a quantitative understanding of the relationships between the
biological effects of rf radiation and the physical variables that may cause them a
significant number of results have and are beginning to appear in the literature
this volume reviews and assesses the biological effects of exposure to
electromagnetic fields from wireless communication technology
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Establishing a Dialogue on Risks from Electromagnetic
Fields 2002-12-31
this volume includes contributions on field theory and advanced computational
electromagnetics electrical machines and transformers optimization and interactive
design electromagnetics in materials coupled field and electromagnetic components in
mechatronics induction heating systems bioelectromagnetics and electromagnetics in
education

Electromagnetic Sources and Electromagnetic Fields
2024-01-16
spanning static fields to terahertz waves this volume explores the range of
consequences electromagnetic fields have on the human body topics discussed include
essential interactions and field coupling phenomena electric field interactions in
cells focusing on ultrashort pulsed high intensity fields dosimetry or coupling of
elf fields into biological systems and the historical developments and recent trends
in numerical dosimetry it also discusses mobile communication devices and the
dosimetry of rf radiation into the human body exposure and dosimetry associated with
mri and spectroscopy and available data on the interaction of terahertz radiation
with biological tissues cells organelles and molecules

Electromagnetic and Optical Pulse Propagation 2019-07-17
as a fundamental aspect of science and technology the electromagnetic field has
infiltrated most human activities this book reviews recent achievements in
electromagnetic field theory in the scientific research driven by the
electromagnetic field and in the application of the electromagnetic field in
advanced technology theoretical aspects of the electromagnetic field are examined in
detail and new interpretations of the basic interactions related to magnetic fields
are proposed among the scientific research topics reviewed new understandings are
achieved of long distance wireless power transfer nerve impulses and electromagnetic
diagnosis mechanisms a new concept of the electric field at the verge of discharge
is applied to the electric fields produced by any distribution or structure of
electric charges in clouds the detailed relationship between materials and microwave
electromagnetic fields is described in order to achieve fine control of the chemical
reaction field in materials under microwave irradiation electromagnetic power
consumption in microelectronic devices is carefully analysed enabling power saving
in cmos finfet circuits the effective use of 2d materials in newly developed
electronic electromagnetic resistive switching devices is investigated

Electromagnetics and Calculation of Fields 2012-12-06
the editors are pleased to present these proceedings of the v course of the
international school of radiation damage and pro tection of the e majorana centre
held in erice italy in no vember 1983 the lectures and discussions among leading
scientists in various disciplines of physics engineering biophysics cellular biology
physiology and medicine from 11 countries are included in this compilation in this
volume we have attempted to explore all aspects of the interaction of static and
extremely low frequency elf 0 300 hz electric and magnetic fields with biological
tissue systems and whole organisms we considered dosimetry and what is known or pre
sumed concerning basic interactions responses from the cellular and molecular level
to the whole organism discussions of medical appli cations as well as epidemiologic
investigations related to high volt age transmission were held with critiques of
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methodologies used and recommendations for future approaches consideration was also
given to the necessity and principles of setting protection standards for man and
the environment we believe this is the first attempt to put all this informa tion
together into one volume to provide perspective for understand ing the influence of
static and elf electric and magnetic fields on biological systems we hope our
attempts were successful martino grandolfo sol m michaelson alessandro rindi v
acknowledgements this is the fifth course of the international school of radia tion
damage and protection of the ettore majorana centre for sci entific culture directed
by professor a zichichi

Basic Electromagnetic Fields 1987
interactions between electromagnetic fields and matter deals with the principles and
methods that can amplify electromagnetic fields from very low levels of signals this
book discusses how electromagnetic fields can be produced amplified modulated or
rectified from very low levels to enable these for application in communication
systems this text also describes the properties of matter and some phenomenological
considerations to the reactions of matter when an action of external fields results
in a polarization of the particle system and changes the bonding forces existing in
the matter this book considers the above phenomena in detail by explaining matter as
a conglomeration of charged mass points in the electromagnetic field quantum
mechanics and maxwell s theory can then account for the precise description of the
interactions between the electromagnetic fields and matter this book then describes
special processes such as 1 the static and quasistatic interactions and 2 dynamic
processes particularly the resonance process this text also defines a general form
for electric and magnetic reactions using the generalized field equation this book
also cites the anharmonic oscillator and the single spin as different examples of
electric and magnetic dipole interactions this text is suitable for electrical
engineers radio technicians physicists whose work is in quantum mechanics and
engineers interested in electro magnetism theory

Advances in Electromagnetic Fields in Living Systems
2009-06-02
the evaluation of electromagnetic field coupling to transmission lines is an
important problem in electromagnetic compatibility traditionally use is made of the
tl approximation which applies to uniform transmission lines with electrically small
cross sectional dimensions where the dominant mode of propagation is tem antenna
mode currents and higher order modes appearing at higher frequencies are neglected
in tl theory the use of the tl approximation has permitted to solve a large range of
problems e g lightning and emp interaction with power lines however the continual
increase in operating frequency of products and higher frequency sources of
disturbances such as uwb systems makes that the tl basic assumptions are no longer
acceptable for a certain number of applications in the last decade or so the
generalization of classical tl theory to take into account high frequency effects
has emerged as an important topic of study in electromagnetic compatibility this
effort resulted in the elaboration of the so called generlized or full wave tl
theory which incorporates high frequency radiation effects while keeping the
relative simplicity of tl equations this book is organized in two main parts part i
presents consolidated knowledge of classical transmission line theory and different
field to transmission line coupling models part ii presents different approaches
developed to generalize tl theory
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Electromagnetic Fields in Electrical Engineering 2002
unique multi level textbook is adaptable to introductory intermediate and advanced
levels this revolutionary textbook takes a unique approach to electromagnetic theory
comparing both conventional and modern theories it explores both the maxwell
poynting representation as well as the alternate representation which the author
demonstrates is generally simpler and more suitable for analyzing modern
electromagnetic environments throughout the text students and researchers have the
opportunity to examine both of these theories and discover how each one can be
applied to solve problems the text is divided into four parts part i basic
electromagnetic theory includes maxwell s equations quasistatics power and energy
stress and momentum and electromagnetic wave theorems and principles part ii four
dimensional electromagnetism includes four dimensional vectors and tensors and
energy momentum tensors part iii electromagnetic examples includes statics and
quasistatics accelerating charges plane waves transmission lines waveguides antennas
and diffraction and ferrites part iv backmatter includes a summary appendices and
references designed to accommodate a broad range of interests and backgrounds the
text s companion dvd enables readers to reconfigure the material as an introductory
intermediate or advanced level text moreover the text and its dvd offer a broad
range of features that make it possible for readers to quickly grasp new concepts
and apply them in practice practice problems provide the opportunity to solve real
world problems using electromagnetic theory forty animations illustrate electric and
magnetic field transients line drawings and computer generated mathematical figures
clarify complex concepts and procedures maxima a powerful symbolic mathematics
program helps readers explore four dimensional electromagnetic theory as well as
perform numerical and graphical analyses adaptable to multiple levels this text can
be used for both undergraduate and graduate coursework it is also recommended as a
reference for researchers in such fields as electrical engineering laser physics
materials science and biomedical engineering

Electromagnetic Fields in Biological Systems 2016-04-19
this book offers comprehensive coverage of the subject electromagnetism with a clear
exposition of the theory along with practical application the presentation is very
simple to facilitate the independent learning by the readers for each topic there
are a large number of solved examples so as to aid the readers in grasping the
concepts the revised edition includes expanded coverage of some topics in
electrostatic and magnetostatics a new section on circuit theory and field theory a
complete new set of solved problems in chapter 7 this book would serve as a useful
text for the students preparing for be amie m sc physics and for various competitive
exams concerning the subject

Electromagnetic Field in Advancing Science and
Technology 2023-03
discussed is the electromagnetic field theory and its mathematical methods maxwell s
equations are presented and explained it follows a detailed discussion of
electrostatics flux magnetostatics quasi stationary fields and electromagnetic
fields the author presents how to apply numerical methods like finite differences
finite elements boundary elements image charge methods and monte carlo methods to
field theory problems he offers an outlook on fundamental issues in physics
including quantum mechanics some of these issues are still unanswered questions a
chapter dedicated to the theory of special relativity which allows to simplify a
number of field theory problems complements this book a book whose usefulness is not
limited to engineering students but can be very helpful for physicists and other
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branches of science

Biological Effects and Dosimetry of Static and ELF
Electromagnetic Fields 2013-03-09
reporting new results this book covers the subject of biological effects of emf in
its entirety experimental verification of the theoretical results is given when at
all possible and the book is expected to open new areas of research providing
material for university course creation

Interactions between Electromagnetic Fields and Matter
2016-07-29
people are immersed in electromagnetic fields from such sources as power lines
domestic appliances mobile phones and even electrical storms all living beings sense
electric fields but the physical origins of the phenomenon are still unclear
magnetobiology considers the effects of electromagnetic fields on living organisms
it provides a comprehensive review of relevant experimental data and theoretical
concepts and discusses all major modern hypotheses on the physical nature of
magnetobiological effects it also highlights some problems that have yet to be
solved and points out new avenues for research why do some people feel unwell during
a lightning storm why is there a correlation between the level of electromagnetic
background and the incidence of cancer why do so many medical centers use
electromagnetic exposures to treat a wide variety of disorders in humans the
international scientific community is extremely interested in a theory of
magnetobiology and the answers to these and other questions as evidenced by the
growing number of research associations in the united states europe and other parts
of the world the world health organization who has named electromagnetic
contamination in occupational and residential areas as a stress factor for human
beings this book stands out among recent texts on magnetobiology because it draws on
a strong foundation of empirical and theoretical evidence to explain the various
effects of magnetic fields on the human body it contains the first comprehensive
collection of experimental data bearing physical information frequency and amplitude
power spectra and original research data on how electromagnetic fields interfere
with ions and molecules inside the proteins of living organisms introduction is
written so that it will be understandable to a wide scientific community regardless
of their specialisation first comprehensive collection of experimental data bearing
physical information frequency and amplitude power spectra original theoretical
research data on the interference of ions and molecules inside proteins appendix
covers physical questions most relevant for magnetobiology in particular there is an
original exposition of the magnetic resonance basic principles

PRINCIPLES AND APPLICATIONS OF Electromagnetic Fields
1961
electrical engineering electromagnetics singular electromagnetic fields and sources
a volume in the ieee series on electromagnetic wave theory donald d dudley series
editor i will cherish my copy of this gem james r wait this is a companion volume to
the many available graduate textbooks on electromagnetic theory it is devoted to a
study of the infinities in electromagnetic fields and in their sources three types
of singularities are investigated 1 those associated with strongly concentrated
sources of charge and current the relevant densities are expressed in terms of delta
functions and derivatives 2 those associated with the fields resulting from strongly
concentrated sources 3 those which occur at sharp edges and vertices of cones and
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sectors the approach is both theoretical and numerical the information presented far
from being purely formal is of importance for practical work it can be used for
example to accelerate significantly the convergence of a numerical algorithm the
book is written for electrical engineers and applied physicists who have an interest
in the general topic of maxwell s equations and more particularly for those who are
engaged in the actual solution of electromagnetic problems the mathematical level of
the text is that of the applied mathematician an introductory chapter on
distribution theory has been written in that spirit also in the series mathematical
foundations for electromagnetic theory donald d dudley university of arizona tucson
1994 hardcover 256 pp methods for electromagnetic field analysis ismo v lindell
helsinki university of technology 1992 hardcover 320 pp the transmission line
modeling method tlm christos christopoulos university of nottingham 1995 hardcover
232 pp

Electromagnetic Field Interaction with Transmission
Lines 2008
the method of lines mol is a versatile approach to obtaining numerical solutions to
partial differential equations pdes as they appear in dynamic and static problems
this method popular in science and engineering essentially reduces pdes to a set of
ordinary differential equations that can be integrated using standard numerical
integration methods its significant advantage is that the analysis algorithms follow
the physical wave propagation and are therefore efficient this is because the fields
on the discretisation lines are described by generalised transmission line gtl
equations with this formulation we have a connection to the well known transmission
line theory and resulting in an easy understanding the method of lines is a very
accurate and powerful way to analyze electromagnetic waves enabling a full wave
solution without the computational burden of pure finite element or finite
difference methods with analysis of electromagnetic fields and waves reinhold pregla
describes an important and powerful method for analyzing electromagnetic waves this
book describes the general analysis principles for electromagnetic fields includes
applications in microwave millimetre wave and optical frequency regions unifies the
analysis by introducing generalised transmission line gtl equations for all
orthogonal coordinate systems and with materials of arbitrary anisotropy as a common
start point demonstrates a unique analysis principle with the numerical stable
impedance admittance transformation and a physical adapted field transformation
concept that is also useful for other modelling algorithms includes chapters on
eigenmode calculations for various waveguides concatenations and junctions of
arbitrary number of different waveguide sections in complex devices periodic
structures e g bragg gratings meander lines clystron resonators photonic crystals
antennas e g circular and conformal enables the reader to solve partial differential
equations in other physical areas by using the described principles features an
accompanying website with program codes in matlab for special problems analysis of
electromagnetic fields and waves will appeal to electromagnetic field practitioners
in primary and applied research as well as postgraduate students in the areas of
photonics micro and millimetre waves general electromagnetics e g microwave
integrated circuits antennas integrated and fibre optics optoelectronics
nanophotonics microstructures artificial materials

Electromagnetic Fields And Waves 1984

The Power and Beauty of Electromagnetic Fields
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2011-09-26

Electromagnetic Fields 2008

Electromagnetic Field Theory for Engineers and
Physicists 2010-02-05

Introduction to Electromagnetic Fields and Waves 1973

Biological Effects of Electromagnetic Fields 2013-03-09

Magnetobiology 2002-03-08

Singular Electromagnetic Fields and Sources 1996-01-21

Analysis of Electromagnetic Fields and Waves 2008-04-30
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