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a spherical actuator is a novel electric device that can achieve 2 3 dof rotational motions in a
single joint with electric power input it has advantages such as compact structure low mass
moment of inertia fast response and non singularities within the workspace it has promising
applications in robotics automobile manufacturing medicine and aerospace industry this is
the first  monograph that introduces the research on spherical  actuators systematically  it
broadens the scope of actuators from conventional single axis to multi axis which will help
both beginners and researchers to enhance their knowledge on electromagnetic actuators
generic analytic modeling methods for magnetic field and torque output are developed which
can be applied to the development of other electromagnetic actuators a parametric design
methodology  that  allows  fast  analysis  and  design  of  spherical  actuators  for  various
applications is proposed a novel non contact high precision 3 dof spherical motion sensing
methodology is developed and evaluated with experiments which shows that it can achieve
one order of  magnitude higher precision than conventional  methods the technologies of
nondimensionalization and normalization are introduced into magnetic field analysis the first
time and a benchmark database is  established for the reference of other researches on
spherical actuators

this book provides a thorough description of classical electromagnetic radiation starting from
maxwell s equations and moving on to show how fundamental concepts are applied in a wide
variety of examples from areas such as classical optics antenna analysis and electromagnetic
scattering throughout the author interweaves theoretical and experimental results to help
give insight into the physical and historical foundations of the subject a key feature of the
book  is  that  pulsed  and  time  harmonic  signals  are  presented  on  an  equal  footing
mathematical and physical explanations are enhanced by a wealth of illustrations over 300
and the book includes more than 140 problems it can be used as a textbook for advanced
undergraduate and graduate courses in electrical engineering and physics and will also be of
interest to scientists and engineers working in applied electromagnetics a solutions manual is
available on request for lecturers adopting the text

integral equation methods for electromagnetic and elastic waves is an outgrowth of several
years of work there have been no recent books on integral equation methods there are books
written on integral equations but either they have been around for a while or they were
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written by mathematicians much of the knowledge in integral equation methods still resides
in journal papers with this book important relevant knowledge for integral equations are
consolidated in one place and researchers need only read the pertinent chapters in this book
to  gain  important  knowledge  needed  for  integral  equation  research  also  learning  the
fundamentals  of  linear  elastic  wave  theory  does  not  require  a  quantum  leap  for
electromagnetic  practitioners  integral  equation  methods  have  been  around  for  several
decades and their introduction to electromagnetics has been due to the seminal works of
richmond and harrington in the 1960s there was a surge in the interest in this topic in the
1980s notably the work of wilton and his coworkers due to increased computing power the
interest in this area was on the wane when it was demonstrated that differential equation
methods with their sparse matrices can solve many problems more efficiently than integral
equation methods recently due to the advent of fast algorithms there has been a revival in
integral equation methods in electromagnetics much of our work in recent years has been in
fast  algorithms  for  integral  equations  which  prompted  our  interest  in  integral  equation
methods while previously only tens of thousands of unknowns could be solved by integral
equation methods now tens of millions of unknowns can be solved with fast algorithms this
has prompted new enthusiasm in integral equation methods table of contents introduction to
computational  electromagnetics  linear  vector  space  reciprocity  and  energy  conservation
introduction to integral equations integral equations for penetrable objects low frequency
problems  in  integral  equations  dyadic  green  s  function  for  layered  media  and  integral
equations fast inhomogeneous plane wave algorithm for layered media electromagnetic wave
versus elastic wave glossary of acronyms

a  self  study  tutorial  which  presents  the  fundamental  principles  and  rigorous  numerical
validations  of  a  major  contemporary  branch  in  frequency  domain  computational
electromagnetics

a modern presentation of  integral  methods in low frequency electromagnetics  this  book
provides state of the art knowledge on integral methods in low frequency electromagnetics
blending theory with numerous examples it introduces key aspects of the integral methods
used in engineering as a powerful alternative to pde based models readers will get complete
coverage of the electromagnetic field and its basic characteristics an overview of solution
methods  solutions  of  electromagnetic  fields  by  integral  expressions  integral  and
integrodifferential  methods
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the material for these volumes has been selected from the past twenty years examination
questions for graduate students at university of california at berkeley columbia university the
university of chicago mit state university of new york at buffalo princeton university and
university of wisconsin this volume comprises 440 problems and is divided into five parts i
electrostatics  ii  magnetostatic  field  and  quasi  stationary  electromagnetic  field  iii  circuit
analysis iv electromagnetic waves v relativistic particle field interactions

presenting  innovative  promising  and  unconventional  techniques  post  modern
electromagnetics outlines the essential tools for the creation of numerical methods hafner
offers a comparative analysis of the fundamental computational electromagnetics methods
and proposes future adaptive strategies complementary to max 1 a visual electromagnetics
platform this unique text challenges current thinking and provides guidance through the
solution of practical problems features include outline of maxwell theory from simple material
properties  to  complex  media  and  wave  equations  discussion  of  intelligent  optimization
strategies  such  as  genetic  algorithms  designed  to  improve  the  performance  of  existing
techniques applications section demonstrating solutions in statics scattering gratings antenna
antenna arrays guided waves resonators coupling and waveguide discontinuities explanation
of  the  background  to  numerical  methods  showing  how  the  various  approaches  to
computational electromagnetics can be generalized and combined students and researchers
interested in advanced numerical approaches and design engineers developing new codes for
computational electromagnetics will benefit from this exploration of creative electromagnetics
solutions

this book is  a self  contained programming oriented and learner centered book on finite
element  method  fem  with  special  emphasis  given  to  developing  matlab  programs  for
numerical  modeling  of  electromagnetic  boundary  value  problems  it  provides  a  deep
understanding and intuition of fem programming by means of step by step matlab programs
with detailed descriptions and eventually enabling the readers to modify adapt and apply the
provided programs and formulations to develop fem codes for similar problems through
various exercises it starts with simple one dimensional static and time harmonic problems
and extends the developed theory to more complex two or three dimensional problems it
supplies sufficient theoretical background on the topic and it thoroughly covers all phases pre
processing  main  body  and  post  processing  in  fem  fem  formulations  are  obtained  for
boundary value problems governed by a partial differential equation that is expressed in
terms of a generic unknown function and then these formulations are specialized to various
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electromagnetic  applications together  with  a  post  processing phase since the method is
mostly described in a general context readers from other disciplines can also use this book
and easily adapt the provided codes to their  engineering problems after forming a solid
background on the fundamentals of fem by means of canonical problems readers are guided
to more advanced applications of fem in electromagnetics through a survey chapter at the
end of the book offers a self contained and easy to understand introduction to the theory and
programming of finite element method covers various applications in the field of static and
time harmonic electromagnetics includes one two and three dimensional finite element codes
in matlab enables readers to develop finite  element programming skills  through various
matlab codes and exercises promotes self directed learning skills and provides an effective
instruction tool
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