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Electromagnetic Analysis: Unveiling the Secrets
of Electromagnetic Fields

Introduction:

Are you intrigued by the invisible forces shaping our world? From the radio waves in your
pocket to the electricity powering your home, electromagnetic fields (EMFs) are
everywhere. Understanding these fields is crucial in numerous fields, from designing
efficient electronics to protecting ourselves from potential health risks. This comprehensive
guide delves into the fascinating world of electromagnetic analysis, exploring its principles,
applications, and future implications. We’ll cover the fundamental concepts, different
analysis techniques, practical applications across various industries, and address common
concerns and misconceptions. Get ready to unravel the mysteries of electromagnetic
analysis!

1. Understanding the Fundamentals of
Electromagnetism

Electromagnetic analysis rests upon the foundation of Maxwell's equations, a set of four
equations that describe the behavior of electric and magnetic fields. These equations
elegantly unite electricity and magnetism, revealing their interconnectedness and
predicting phenomena like electromagnetic waves. Understanding these equations,
although mathematically demanding, is paramount to grasping the nuances of
electromagnetic analysis. Key concepts within this foundational layer include:

Electric Fields: The force field created by static electric charges. Visualized as lines
emanating from positive charges and converging on negative charges, these fields exert
forces on other charges.
Magnetic Fields: Generated by moving electric charges (currents) or permanent magnets.
These fields influence the motion of other moving charges, creating forces perpendicular to
both the field and the charge's velocity.
Electromagnetic Waves: The self-propagating disturbances formed by the coupled
oscillations of electric and magnetic fields. These waves travel at the speed of light and
encompass a wide spectrum, from radio waves to gamma rays.
Faraday's Law of Induction: This crucial law describes how a changing magnetic field
induces an electromotive force (voltage) in a conductor, the basis for many electrical
generators and transformers.
Ampère-Maxwell's Law: This law links magnetic fields to electric currents and changing
electric fields, highlighting the interplay between electricity and magnetism.

2. Techniques Used in Electromagnetic Analysis



Electromagnetic analysis employs a variety of sophisticated techniques to model and
simulate electromagnetic phenomena. These techniques range from simple analytical
solutions for idealized scenarios to complex numerical methods for real-world problems.
The choice of technique depends heavily on the complexity of the problem and the desired
accuracy:

Analytical Methods: These methods provide closed-form mathematical solutions for
simplified geometries and conditions. While limited in their applicability, they offer valuable
insights into fundamental principles.
Numerical Methods: These methods are essential for tackling complex geometries and
material properties. Popular numerical methods include:
Finite Element Method (FEM): Divides the problem domain into small elements, solving
Maxwell's equations within each element and assembling the results. FEM is widely used for
its accuracy and versatility.
Finite Difference Time Domain (FDTD): Discretizes space and time, solving Maxwell's
equations directly using difference equations. FDTD is efficient for time-dependent
problems.
Method of Moments (MoM): Solves integral equations derived from Maxwell's equations,
particularly useful for scattering problems.
Boundary Element Method (BEM): Focuses on the boundaries of the problem domain,
reducing the computational cost compared to volume-based methods.

3. Applications Across Diverse Industries

The applications of electromagnetic analysis are vast and span numerous industries. Its
ability to model and predict electromagnetic behavior makes it an indispensable tool in
various sectors:

Electronics Design: Electromagnetic analysis is crucial for designing efficient and reliable
electronic components and systems. It helps optimize antenna design, minimize
electromagnetic interference (EMI), and ensure signal integrity.
Telecommunications: From cellular networks to satellite communications, electromagnetic
analysis is essential for designing efficient antennas, optimizing signal propagation, and
mitigating interference.
Biomedical Engineering: EM analysis plays a vital role in developing medical imaging
techniques (MRI, PET), designing biocompatible implants, and studying the effects of EM
fields on biological tissues.
Automotive Industry: EM analysis is used to design efficient electrical systems in vehicles,
minimize EMI in electronic control units, and develop advanced driver-assistance systems.
Aerospace Engineering: EM analysis is crucial for designing radar systems, antennas for
satellite communication, and protecting aircraft from lightning strikes.
Defense and Security: EM analysis supports the design and development of radar systems,
electronic warfare systems, and other defense technologies.

4. Challenges and Future Trends in Electromagnetic
Analysis

Despite its widespread use, electromagnetic analysis faces ongoing challenges:



Computational Cost: Simulating complex systems can be computationally intensive,
requiring significant computing resources and time.
Model Accuracy: The accuracy of the analysis depends on the accuracy of the model, which
can be difficult to achieve for complex real-world systems.
Material Characterization: Accurate material characterization is crucial for accurate
analysis, and obtaining accurate material parameters can be challenging.

Future trends in electromagnetic analysis include:

High-Performance Computing: Advancements in computing power will enable the
simulation of even more complex systems.
Multiphysics Simulations: Integrating electromagnetic analysis with other physics domains
(e.g., thermal, mechanical) will lead to more realistic and comprehensive simulations.
Artificial Intelligence (AI) and Machine Learning (ML): AI and ML techniques can be used to
optimize simulation parameters, accelerate the analysis process, and improve model
accuracy.

5. Addressing Common Concerns and Misconceptions

Many misconceptions surround electromagnetic fields and their potential health effects. It's
crucial to rely on scientific evidence and avoid sensationalized claims. Electromagnetic
analysis plays a key role in assessing potential risks and informing safety guidelines. This
involves meticulous modeling and careful consideration of exposure levels.

Book Outline: "Mastering Electromagnetic
Analysis"

Author: Dr. Anya Sharma

Introduction: Overview of electromagnetism, Maxwell's equations, and the importance of
electromagnetic analysis.
Chapter 1: Fundamental Principles: Detailed explanation of electric and magnetic fields,
electromagnetic waves, Faraday's and Ampère-Maxwell's laws.
Chapter 2: Analytical Techniques: Coverage of analytical solutions for simplified scenarios,
including examples and applications.
Chapter 3: Numerical Methods: In-depth discussion of FEM, FDTD, MoM, and BEM, with
practical examples and code snippets.
Chapter 4: Applications in Electronics and Telecommunications: Detailed case studies on
antenna design, EMI reduction, and signal integrity.
Chapter 5: Applications in Biomedical Engineering and Other Fields: Exploration of
applications in medical imaging, biocompatible implants, and other areas.
Chapter 6: Advanced Topics: Discussion of computational challenges, multiphysics
simulations, and the role of AI and ML.
Chapter 7: Safety and Regulations: Comprehensive overview of health concerns, safety
guidelines, and relevant regulations.
Conclusion: Summary of key concepts, future trends, and resources for further learning.



(Detailed explanations of each chapter would follow here, expanding on the points outlined
above. Due to the word count limit, I cannot provide the detailed explanation of each
chapter. This would be a significant addition to the full article.)

FAQs

What are Maxwell's equations, and why are they important in electromagnetic1.
analysis? Maxwell's equations are a set of four fundamental equations that describe
the behavior of electric and magnetic fields. They are the cornerstone of
electromagnetic analysis, allowing us to model and predict electromagnetic
phenomena.

What is the difference between FEM and FDTD? FEM (Finite Element Method) divides1.
the problem domain into small elements, while FDTD (Finite Difference Time Domain)
discretizes space and time. FEM is often preferred for its accuracy in complex
geometries, while FDTD is efficient for time-dependent problems.

What are the potential health effects of electromagnetic fields? The scientific1.
consensus is that exposure to low-level EMFs from everyday sources (e.g., cell
phones, power lines) does not pose significant health risks. However, high-level
exposure can be harmful. Research continues to refine our understanding.

How is electromagnetic analysis used in antenna design? EM analysis is crucial for1.
optimizing antenna performance, including radiation patterns, gain, and impedance
matching. It helps ensure efficient signal transmission and reception.

What are some examples of software used for electromagnetic analysis? Popular1.
software packages include COMSOL Multiphysics, ANSYS HFSS, CST Studio Suite, and
Lumerical FDTD Solutions.

What is electromagnetic interference (EMI), and how can it be minimized? EMI is1.
unwanted electromagnetic energy that can disrupt the operation of electronic devices.
EMI can be minimized through careful design, shielding, and filtering techniques.



What is the role of AI and ML in electromagnetic analysis? AI and ML are being used to1.
accelerate simulations, optimize design parameters, and improve the accuracy of
electromagnetic models.

What are some future trends in electromagnetic analysis? Future trends include the1.
use of high-performance computing, multiphysics simulations, and advanced
algorithms to solve increasingly complex problems.

Where can I learn more about electromagnetic analysis? Numerous resources are1.
available, including textbooks, online courses, and research articles. Many universities
offer specialized courses in this field.

Related Articles:

Finite Element Method (FEM) in Electromagnetic Analysis: A detailed explanation of1.
the FEM technique, including its applications and advantages.

Finite Difference Time Domain (FDTD) Method: A comprehensive guide to the FDTD2.
method, focusing on its strengths and limitations.

Antenna Design and Optimization using Electromagnetic Simulation: A practical guide3.
to antenna design using electromagnetic analysis tools.

Electromagnetic Compatibility (EMC) and Interference Reduction Techniques: An4.
exploration of EMC principles and techniques for minimizing electromagnetic
interference.

Electromagnetic Analysis in Biomedical Applications: A review of EM analysis5.
applications in medical imaging, therapeutic devices, and bio-sensing.

High-Frequency Electromagnetic Analysis: A focus on specialized techniques for6.
analyzing high-frequency electromagnetic phenomena.

Computational Electromagnetics: Challenges and Future Directions: A discussion of7.
the challenges and opportunities in the field of computational electromagnetics.

The Role of Electromagnetic Analysis in 5G Technology: An examination of the8.
application of EM analysis in the design and deployment of 5G networks.

Electromagnetic Shielding and its Applications: An exploration of techniques and9.
materials used for effective electromagnetic shielding.



  electromagnetic analysis: Electromagnetic Analysis and Design in Magnetic Resonance
Imaging Jianming Jin, 2018-02-06 This book presents a comprehensive treatment of electromagnetic
analysis and design of three critical devices for an MRI system - the magnet, gradient coils, and
radiofrequency (RF) coils. Electromagnetic Analysis and Design in Magnetic Resonance Imaging is
unique in its detailed examination of the analysis and design of the hardware for an MRI system. It
takes an engineering perspective to serve the many scientists and engineers in this rapidly
expanding field. Chapters present: an introduction to MRI basic concepts of electromagnetics,
including Helmholtz and Maxwell coils, inductance calculation, and magnetic fields produced by
special cylindrical and spherical surface currents principles for the analysis and design of gradient
coils, including discrete wires and the target field method analysis of RF coils based on the
equivalent lumped-circuit model as well as an analysis based on the integral equation formulation
survey of special purpose RF coils analytical and numerical methods for the analysis of
electromagnetic fields in biological objects With the continued, active development of MRI
instrumentation, Electromagnetic Analysis and Design in Magnetic Resonance Imaging presents an
excellent, logically organized text - an indispensable resource for engineers, physicists, and graduate
students working in the field of MRI.
  electromagnetic analysis: Electromagnetic Analysis and Design in Magnetic Resonance
Imaging Jianming Jin, 1998-09-29 This book presents a comprehensive treatment of
electromagnetic analysis and design of three critical devices for an MRI system - the magnet,
gradient coils, and radiofrequency (RF) coils. Electromagnetic Analysis and Design in Magnetic
Resonance Imaging is unique in its detailed examination of the analysis and design of the hardware
for an MRI system. It takes an engineering perspective to serve the many scientists and engineers in
this rapidly expanding field. Chapters present: an introduction to MRI basic concepts of
electromagnetics, including Helmholtz and Maxwell coils, inductance calculation, and magnetic
fields produced by special cylindrical and spherical surface currents principles for the analysis and
design of gradient coils, including discrete wires and the target field method analysis of RF coils
based on the equivalent lumped-circuit model as well as an analysis based on the integral equation
formulation survey of special purpose RF coils analytical and numerical methods for the analysis of
electromagnetic fields in biological objects With the continued, active development of MRI
instrumentation, Electromagnetic Analysis and Design in Magnetic Resonance Imaging presents an
excellent, logically organized text - an indispensable resource for engineers, physicists, and graduate
students working in the field of MRI.
  electromagnetic analysis: Quick Finite Elements for Electromagnetic Waves Giuseppe Pelosi,
Roberto Coccioli, Stefano Selleri, 2009 The classic 1998 Artech House book, Quick Finite Elements
for Electromagnetic Waves, has now been revised and expanded to bring you up-to-date with the
latest developments in the Field. You find brand new discussions on finite elements in 3D, 3D
resonant cavities, and 3D waveguide devices. Moreover, the second edition supplies you with
MATLAB code, making this resource easier to comprehend and use for your projects in the field.
This practical book and accompanying software enables you to quickly and easily work out
challenging microwave engineering and high-frequency electromagnetic problems using the finite
element method (FEM). Using clear, concise text and dozens of real-world application examples, the
book provides a detailed description of FEM implementation, while the software provides the code
and tools needed to solve the three major types of EM problems: guided propagation, scattering, and
radiation. With this unique book and software set in hand, you can compute the dispersion diagram
of arbitrarily shaped inhomogeneous isotropic lossless or lossy guiding structures, analyze E- and
H-plane waveguide discontinuities and devices, and understand the reflection from and transmission
through simple 2D and 3D inhomogeneous periodic structures. CD-ROM Included! Easy-to-use finite
element software contains ready-made MATLAB and FORTRAN source code that you can use



immediately to solve a wide range of microwave and EM problems. The package is fully compatible
with Internet freeware, so you can perform advanced engineering functions without having to
purchase expensive pre- and post-processing tools.
  electromagnetic analysis: Electromagnetic Analysis Using Transmission Line Variables
Maurice Weiner, 2001 V. Boundary conditions and dispersion. 5.1. Dielectric-dielectric interface.
Node coupling: nearest node and multi-coupled node approximations. 5.2. Nearest nodes for ID
interface. 5.3. Nearest nodes at 2D interface. 5.4. Truncated cell and oblique interface. 5.5. Single
index cell notation. 5.6. Simplified iteration neglecting the nearest node approximation. 5.7.
Non-uniform dielectric. Use of cluster cells. Other boundary conditions. 5.8. Dielectric- open circuit
interface. 5.9. Dielectric - conductor interface. 5.10. Input/output conditions. 5.11. Composite
transmission line. 5.12. Determination of initial static field by TLM method. 5.13. Time varying
source voltage and antenna simulation. Dispersion. 5.14. Dispersion sources. 5.15. Dispersion
example. 5.16. Propagation velocity in terms of wave number. 5.17. Dispersive properties of node
resistance. 5.18. Node resistance in terms of wave number. 5.19. Anomalous dispersion.
Incorporation of dispersion into TLM formulation. 5.20. Dispersion approximations. 5.21. Outline of
dispersion calculation using the TLM method. 5.22. One dimensional dispersion iteration. 5.23.
Initial conditions with dispersion present. 5.24. Stability of initial profiles with dispersion present.
5.25. Replacement of non-uniform field in cell with effective uniform field -- VI. Cell discharge
properties and integration of transport phenomena into the TLM matrix. 6.1. Charge transfer
between cells. 6.2. Relationship between field and cell charge. 6.3. Dependence of conductivity on
carrier properties. Integration of carrier transport using TLM notation. Changes in cell occupancy
and its effect on TLM iteration. 6.4. General continuity equations. 6.5. Carrier generation due to
light activation. 6.6. Carrier generation due to avalanching: identical hole and electron drift
velocities. 6.7. Avalanching with differing hole and electron drift velocities. 6.8. Two step generation
process. 6.9. Recombination. 6.10. Limitations of simple exponential recovery model. 6.11. Carrier
drift. 6.12. Cell charge iteraction.equivalence of drift and inter-cell currents. 6.13. Carrier diffusion.
6.14. Frequency of transport iteration. 6.15. Total contribution to changes in carrier cell occupancy
-- VII. Description of TLM iteration. 7.1. Specification of geometry. 7.2. Description of inputs and
TLM iteration outline. 7.3. Output format. Output simulation data. 7.4. Conditions during simulation.
7.5. Behavior during charge-up.establishment of static field profile. 7.6. Node resistance R(n,m)
during activation. 7.7. Output pulse when semiconductor is activated. 7.8. Node recovery and its
effect on output pulse. 7.9. Steady state and transient field profiles. 7.10. Partial activation of nodes
and effect on profiles and output. 7.11. Cell charge following recovery. 7.12. Role ofTLM waves at
charged boundary. 7.13. Comparison of possible boundary conditions at the semiconductor/dielectric
interface. 7.14. Simulation results for boundary with non-integral nearest nodes. 7.15. Comparison
of output with and without matched input /output lines. 7.16. Simulation of plane wave effects.
Effect of alternating input -- VIII. Spice solutions. 8.1. Photoconductive switch. 8.2. Traveling wave
Marx generator. 8.3. Traveling Marx wave in a layered dielectric. 8.4. Simulation of a traveling Marx
wave in a layered dielectric. Pulse transformation and generation using non-uniform transmission
lines. 8.5. Use of cell chain to simulate pulse transformer. 8.6. Pulse transformer simulation results.
8.7. Pulse sources using non-uniform TLM lines (switch at output). 8.8. Radial pulse source (switch
at output). 8.9. Pulse sources with gain (PFXL sources). Darlington pulser. 8.10. TLM formulation of
Darlington pulser. 8.11. SPICE simulation of Lossy Darlington Pulser.
  electromagnetic analysis: Electromagnetic Analysis and Design in Magnetic Resonance
Imaging Jian-Ming Jin, 1999 With the continued, active development of MRI instrumentation,
Electromagnetic Analysis and Design in Magnetic Resonance Imaging presents an excellent,
logically organized text - an indispensable resource for engineers, physicists, and graduate students
working in the field of MRI as well as electrical engineers seeking a better understanding of the
hardware for an MRI system.
  electromagnetic analysis: Numerical Analysis for Electromagnetic Integral Equations Karl F.
Warnick, 2008 Introduction -- Surface integral equation formulations and the method of moments --



Error analysis of the EFIE / with W.C. Chew -- Error analysis of the MFIE and CFIE / with C.P. Davis
-- Geometrical singularities and the flat strip -- Resonant structures -- Error analysis for 3D problems
-- Higher-order basis functions / with A.F. Peterson -- Operator spectra and iterative solution
methods.
  electromagnetic analysis: Advanced Electromagnetic Analysis of Passive and Active Planar
Structures Tullio Rozzi, Marco Farina, 1999 Rozzi and Farina (electromagnetics, U. of Ancona, Italy)
address the challenges involved in combining the fields of electromagnetics and complex circuit
modeling that have arisen with the emergence of very high-speed digital circuits. Specifically, they
examine the analytical techniques encompassing the linear modeling of passive and active
structures, discussing passive and active planar waveguides on multilayer substrates, with both 2D
and 3D analysis. Distributed by INSPEC. Annotation copyrighted by Book News, Inc., Portland, OR
  electromagnetic analysis: Analysis Methods for Electromagnetic Wave Problems Eikichi
Yamashita, 1990 Instructs advanced and important analysis methods which are frequently used for
researchers, engineers and students who work on applications of electromagnetic waves to
microwave devices and antennas. The book also includes various numerical techniques.
  electromagnetic analysis: Electromagnetic Compatibility David A. Weston, 2016-11-03
Revised, updated, and expanded, Electromagnetic Compatibility: Methods, Analysis, Circuits, and
Measurement, Third Edition provides comprehensive practical coverage of the design, problem
solving, and testing of electromagnetic compatibility (EMC) in electrical and electronic equipment
and systems. This new edition provides novel information on theory, applications, evaluations,
electromagnetic computational programs, and prediction techniques available. With sixty-nine
schematics providing examples for circuit level electromagnetic interference (EMI) hardening and
cost effective EMI problem solving, this book also includes 1130 illustrations and tables. Including
extensive data on components and their correct implementation, the myths, misapplication,
misconceptions, and fallacies that are common when discussing EMC/EMI will also be addressed
and corrected.
  electromagnetic analysis: Analytical and Computational Methods in Electromagnetics
Ramesh Garg, 2008 Achieve optimal microwave system performance by mastering the principles and
methods underlying today's powerful computational tools and commercial software in
electromagnetics. This authoritative resource offers you clear and complete explanation of this
essential electromagnetics knowledge, providing you with the analytical background you need to
understand such key approaches as MoM (method of moments), FDTD (Finite Difference Time
Domain) and FEM (Finite Element Method), and Green's functions. This comprehensive book
includes all math necessary to master the material. Moreover, it features numerous solved problems
that help ensure your understanding of key concepts throughout the book.
  electromagnetic analysis: Theory and Computation of Electromagnetic Fields Jian-Ming
Jin, 2015-08-10 Reviews the fundamental concepts behind the theory and computation of
electromagnetic fields The book is divided in two parts. The first part covers both fundamental
theories (such as vector analysis, Maxwell’s equations, boundary condition, and transmission line
theory) and advanced topics (such as wave transformation, addition theorems, and fields in layered
media) in order to benefit students at all levels. The second part of the book covers the major
computational methods for numerical analysis of electromagnetic fields for engineering applications.
These methods include the three fundamental approaches for numerical analysis of electromagnetic
fields: the finite difference method (the finite difference time-domain method in particular), the finite
element method, and the integral equation-based moment method. The second part also examines
fast algorithms for solving integral equations and hybrid techniques that combine different
numerical methods to seek more efficient solutions of complicated electromagnetic problems.
Theory and Computation of Electromagnetic Fields, Second Edition: Provides the foundation
necessary for graduate students to learn and understand more advanced topics Discusses
electromagnetic analysis in rectangular, cylindrical and spherical coordinates Covers computational
electromagnetics in both frequency and time domains Includes new and updated homework



problems and examples Theory and Computation of Electromagnetic Fields, Second Edition is
written for advanced undergraduate and graduate level electrical engineering students. This book
can also be used as a reference for professional engineers interested in learning about analysis and
computation skills.
  electromagnetic analysis: Electromagnetic Analysis and Design in Magnetic Resonance
Imaging Jianming Jin, 2018-02-06 This book presents a comprehensive treatment of
electromagnetic analysis and design of three critical devices for an MRI system - the magnet,
gradient coils, and radiofrequency (RF) coils. Electromagnetic Analysis and Design in Magnetic
Resonance Imaging is unique in its detailed examination of the analysis and design of the hardware
for an MRI system. It takes an engineering perspective to serve the many scientists and engineers in
this rapidly expanding field. Chapters present: an introduction to MRI basic concepts of
electromagnetics, including Helmholtz and Maxwell coils, inductance calculation, and magnetic
fields produced by special cylindrical and spherical surface currents principles for the analysis and
design of gradient coils, including discrete wires and the target field method analysis of RF coils
based on the equivalent lumped-circuit model as well as an analysis based on the integral equation
formulation survey of special purpose RF coils analytical and numerical methods for the analysis of
electromagnetic fields in biological objects With the continued, active development of MRI
instrumentation, Electromagnetic Analysis and Design in Magnetic Resonance Imaging presents an
excellent, logically organized text - an indispensable resource for engineers, physicists, and graduate
students working in the field of MRI.
  electromagnetic analysis: The Finite Element Method in Electromagnetics Jian-Ming Jin,
2014-03-31 A new edition of the leading textbook on the finite element method, incorporating major
advancements and further applications in the field of electromagnetics The finite element method
(FEM) is a powerful simulation technique used to solve boundary-value problems in a variety of
engineering circumstances. It has been widely used for analysis of electromagnetic fields in
antennas, radar scattering, RF and microwave engineering, high-speed/high-frequency circuits,
wireless communication, electromagnetic compatibility, photonics, remote sensing, biomedical
engineering, and space exploration. The Finite Element Method in Electromagnetics, Third Edition
explains the method’s processes and techniques in careful, meticulous prose and covers not only
essential finite element method theory, but also its latest developments and applications—giving
engineers a methodical way to quickly master this very powerful numerical technique for solving
practical, often complicated, electromagnetic problems. Featuring over thirty percent new material,
the third edition of this essential and comprehensive text now includes: A wider range of
applications, including antennas, phased arrays, electric machines, high-frequency circuits, and
crystal photonics The finite element analysis of wave propagation, scattering, and radiation in
periodic structures The time-domain finite element method for analysis of wideband antennas and
transient electromagnetic phenomena Novel domain decomposition techniques for parallel
computation and efficient simulation of large-scale problems, such as phased-array antennas and
photonic crystals Along with a great many examples, The Finite Element Method in
Electromagnetics is an ideal book for engineering students as well as for professionals in the field.
  electromagnetic analysis: Electromagnetic Analysis and Condition Monitoring of Synchronous
Generators Jawad Faiz, Hossein Ehya, 2022-12-28 Electromagnetic Analysis and Condition
Monitoring of Synchronous Generators Discover an insightful and complete overview of
electromagnetic analysis and fault diagnosis in large synchronous generators In Electromagnetic
Analysis and Condition Monitoring of Synchronous Generators, a team of distinguished engineers
delivers a comprehensive review of the electromagnetic analysis and fault diagnosis of synchronous
generators. Beginning with an introduction to several types of synchronous machine structures, the
authors move on to the most common faults found in synchronous generators and their impacts on
performance. The book includes coverage of different modeling tools, including the finite element
method, winding function, and magnetic equivalent circuit, as well as various types of health
monitoring systems focusing on the magnetic field, voltage, current, shaft flux, and vibration.



Finally, Electromagnetic Analysis and Condition Monitoring of Synchronous Generators covers
signal processing tools that can help identify hidden patterns caused by faults and machine learning
tools enabling automated condition monitoring. The book also includes: A thorough introduction to
condition monitoring in electric machines and its importance to synchronous generators
Comprehensive explorations of the classification of synchronous generators, including armature
arrangement, machine construction, and applications Practical discussions of different types of
electrical and mechanical faults in synchronous generators, including short circuit faults,
eccentricity faults, misalignment, core-related faults, and broken damper bar faults In-depth
examinations of the modeling of healthy and faulty synchronous generators, including analytical and
numerical methods Perfect for engineers working in electrical machine analysis, maintenance, and
fault detection, Electromagnetic Analysis and Condition Monitoring of Synchronous Generators is
also an indispensable resource for professors and students in electrical power engineering.
  electromagnetic analysis: Computer-aided Analysis and Design of Electromagnetic Devices S.
Ratnajeevan H. Hoole, 1989
  electromagnetic analysis: Electromagnetic Compatibility (EMC) Design and Test Case
Analysis Junqi Zheng, 2019-06-18 A practical introduction to techniques for the design of electronic
products from the Electromagnetic compatibility (EMC) perspective Introduces techniques for the
design of electronic products from the EMC aspects Covers normalized EMC requirements and
design principles to assure product compatibility Describes the main topics for the control of
electromagnetic interferences and recommends design improvements to meet international
standards requirements (FCC, EU EMC directive, Radio acts, etc.) Well organized in a logical
sequence which starts from basic knowledge and continues through the various aspects required for
compliance with EMC requirements Includes practical examples and case studies to illustrate design
features and troubleshooting Author is the founder of the EMC design risk evaluation approach and
this book presents many years’ experience in teaching and researching the topic
  electromagnetic analysis: Electromagnetic and Photonic Simulation for the Beginner:
Finite-Difference Frequency-Domain in MATLAB® Raymond C. Rumpf, 2022-01-31 This book
teaches the finite-difference frequency-domain (FDFD) method from the simplest concepts to
advanced three-dimensional simulations. It uses plain language and high-quality graphics to help the
complete beginner grasp all the concepts quickly and visually. This single resource includes
everything needed to simulate a wide variety of different electromagnetic and photonic devices. The
book is filled with helpful guidance and computational wisdom that will help the reader easily
simulate their own devices and more easily learn and implement other methods in computational
electromagnetics. Special techniques in MATLAB® are presented that will allow the reader to write
their own FDFD programs. Key concepts in electromagnetics are reviewed so the reader can fully
understand the calculations happening in FDFD. A powerful method for implementing the
finite-difference method is taught that will enable the reader to solve entirely new differential
equations and sets of differential equations in mere minutes. Separate chapters are included that
describe how Maxwell’s equations are approximated using finite-differences and how outgoing
waves can be absorbed using a perfectly matched layer absorbing boundary. With this background, a
chapter describes how to calculate guided modes in waveguides and transmission lines. The
effective index method is taught as way to model many three-dimensional devices in just
two-dimensions. Another chapter describes how to calculate photonic band diagrams and
isofrequency contours to quickly estimate the properties of periodic structures like photonic
crystals. Next, a chapter presents how to analyze diffraction gratings and calculate the power
coupled into each diffraction order. This book shows that many devices can be simulated in the
context of a diffraction grating including guided-mode resonance filters, photonic crystals,
polarizers, metamaterials, frequency selective surfaces, and metasurfaces. Plane wave sources,
Gaussian beam sources, and guided-mode sources are all described in detail, allowing devices to be
simulated in multiple ways. An optical integrated circuit is simulated using the effective index
method to build a two-dimensional model of the 3D device and then launch a guided-mode source



into the circuit. A chapter is included to describe how the code can be modified to easily perform
parameter sweeps, such as plotting reflection and transmission as a function of frequency,
wavelength, angle of incidence, or a dimension of the device. The last chapter is advanced and
teaches FDFD for three-dimensional devices composed of anisotropic materials. It includes
simulations of a crossed grating, a doubly-periodic guided-mode resonance filter, a frequency
selective surface, and an invisibility cloak. The chapter also includes a parameter retrieval from a
left-handed metamaterial. The book includes all the MATLAB codes and detailed explanations of all
programs. This will allow the reader to easily modify the codes to simulate their own ideas and
devices. The author has created a website where the MATLAB codes can be downloaded, errata can
be seen, and other learning resources can be accessed. This is an ideal book for both an
undergraduate elective course as well as a graduate course in computational electromagnetics
because it covers the background material so well and includes examples of many different types of
devices that will be of interest to a very wide audience.
  electromagnetic analysis: Electromagnetic Analysis Using Transmission Line Variables (2nd
Edition) Maurice Weiner, 2010-08-31 This book employs a relatively new method for solving
electromagnetic problems, one which makes use of a transmission line matrix (TLM). The
propagation space is imagined to be filled with this matrix. The propagating fields and physical
properties are then mapped onto the matrix. Mathematically, the procedures are identical with the
traditional numerical methods; however, the interpretation and physical appeal of the transmission
line matrix are far superior. Any change in the matrix has an immediate physical significance. What
is also very important is that the matrix becomes a launching pad for many improvements in the
analysis, using more modern notions of electromagnetic waves. Eventually, the purely mathematical
techniques will probably give way to the transmission line matrix method.Major revisions occur in
chapters IV and VII in this second edition. The revised chapters now present an up-to-date and
concise treatment on plane wave correlations and decorrelations, and provide a revised formulation
of simulation to solve transient electromagnetic problems. It also takes into account semiconductors
with arbitrary dielectric constant, using much smaller cell size, and extending the range of
applicability and improving accuracy.
  electromagnetic analysis: Theory and Computation of Electromagnetic Fields Jian-Ming Jin,
2015-09-15 Reviews the fundamental concepts behind the theory and computation of
electromagnetic fields The book is divided in two parts. The first part covers both fundamental
theories (such as vector analysis, Maxwell’s equations, boundary condition, and transmission line
theory) and advanced topics (such as wave transformation, addition theorems, and fields in layered
media) in order to benefit students at all levels. The second part of the book covers the major
computational methods for numerical analysis of electromagnetic fields for engineering applications.
These methods include the three fundamental approaches for numerical analysis of electromagnetic
fields: the finite difference method (the finite difference time-domain method in particular), the finite
element method, and the integral equation-based moment method. The second part also examines
fast algorithms for solving integral equations and hybrid techniques that combine different
numerical methods to seek more efficient solutions of complicated electromagnetic problems.
Theory and Computation of Electromagnetic Fields, Second Edition: Provides the foundation
necessary for graduate students to learn and understand more advanced topics Discusses
electromagnetic analysis in rectangular, cylindrical and spherical coordinates Covers computational
electromagnetics in both frequency and time domains Includes new and updated homework
problems and examples Theory and Computation of Electromagnetic Fields, Second Edition is
written for advanced undergraduate and graduate level electrical engineering students. This book
can also be used as a reference for professional engineers interested in learning about analysis and
computation skills.
  electromagnetic analysis: Electromagnetic Analysis Using Transmission Line Variables (Third
Edition) Maurice Weiner, 2017-12-27 This latest edition continues the evolution toward the ultimate
realization of a new technique for solving electromagnetic propagation problems. The technique



combines the classical and intuitive use of a transmission line matrix (TLM) while striving for
consistency with the guideposts demanded by quantum mechanics and the essential structure of
electromagnetic theory. The matrix then becomes a useful vehicle for examining both coherent and
noncoherent electromagnetic waves. The goal is a mathematical tool capable of solving problems
related to the propagation of transient, high-speed, complex waveforms containing both symmetric
and plane wave components. For such waveforms, standard classical electromagnetic theory is
unable to provide a truly accurate solution since it does not properly account for the correlations
among the various TLM cells. The correlations among neighboring TLM cells allow the cell waves to
sense one another and to collectively participate as a coherent wave.For arbitrary signals, e.g.,
complex, high speed, highly non-uniform signals, the correlation model must be placed on a firmer
footing to insure the proper correlation strength based on the close adherence to quantum
mechanical principles. The purpose of the Third Edition is to thereby improve the correlation model,
and incorporate the model into the simulations. The simulation results thus obtained show great
promise in describing the full range of electromagnetic phenomena. Wave divergence and diffraction
simulations, employing both composite and shorter range correlation models, have been
incorporated. The models employ correlation coefficients which may be linked with quantum
mechanical parameters, thus providing a deeper understanding of coherent wave fronts.
  electromagnetic analysis: High Frequency Electromagnetic Dosimetry David A.
Sánchez-Hernández, 2009 Along with the growth of RF and microwave technology applications,
there is a mounting concern about the possible adverse effects over human health from
electromagnetic radiation. Addressing this issue and putting it into perspective, this groundbreaking
resource provides critical details on the latest advances in high frequency electromagnetic
dosimetry. The book takes a scientific and rigorous engineering point of view, helping you achieve
highly accurate exposure assessments.
  electromagnetic analysis: Power Systems Electromagnetic Transients Simulation Neville
Watson, Jos Arrillaga, J. Arrillaga, 2003 Electromagnetic transients simulation (EMTS) has become a
universal tool for the analysis of power system electromagnetic transients in the range of
nanoseconds to seconds. This book provides a thorough review of EMTS and many simple examples
are included to clarify difficult concepts. This book will be of particular value to advanced
engineering students and practising power systems engineers.
  electromagnetic analysis: Acoustic and Electromagnetic Scattering Analysis Using Discrete
Sources Adrian Doicu, Yuri A. Eremin, Thomas Wriedt, 2000-07-06 The discrete sources method is
an efficient and powerful tool for solving a large class of boundary-value problems in scattering
theory. A variety of numerical methods for discrete sources now exist. In this book, the authors unify
these formulations in the context of the so-called discrete sources method. Comprehensive
presentation of the discrete sources method Original theory - an extension of the conventional
null-field method using discrete sources Practical examples that demonstrate the efficiency and
flexibility of elaborated methods (scattering by particles with high aspect ratio, rough particles,
nonaxisymmetric particles, multiple scattering) List of discrete sources programmes available via
the Internet
  electromagnetic analysis: Electromagnetic Analysis Using Transmission Line Variables
Maurice Weiner, 2010 Summary: Describes transmission line matrix techniques for solving
electromagnetic problems. The approach visualizes the propagation medium as divided into identical
cells with the electromagnetic energy confined to transmission lines which separate the cells. The
author, who works for United Silicon Carbide, develops the electromagnetic scattering equations for
one, two and three dimensions, corrects the transmission line matrix for any wave properties, and
incorporates boundary conditions and dispersion into the method. Finally, he outlines a computer
program for finding the transient solution of a 2D semiconductor switch whose conductivity is
induced by a light source.
  electromagnetic analysis: Methods for Electromagnetic Field Analysis Ismo V. Lindell,
1996-01-21 Electrical Engineering/Electromagnetics Methods for Electromagnetic Field Analysis A



volume in the IEEE Series on Electromagnetic Wave Theory Donald G. Dudley, Series Editor . a
gigantic platter of formulae of the dyadic kind.'--Akhlesh Lakhtaki, Professor, The Pennsylvania State
University This monograph discusses mathematical and conceptual methods applicable in the
analysis of electromagnetic fields and waves. Dyadic algebra is reviewed and armed with new
identities it is applied throughout the book. The power of dyadic operations is seen when working
with boundary, sheet and interface conditions, medium equations, field transformations, Greens
functions, plane wave problems, vector circuit theory, multipole and image sources. Dyadic algebra
offers convenience in handling problems involving chiral and bianisotropic media, of recent interest
because of their wide range of potential applications. The final chapter gives, for the first time in
book form, a unified presentation of EIT, the exact image theory, introduced by this author and
colleagues. EIT is a general method for solving problems involving layered media by replacing them
through image sources located in complex space. The main emphasis of the monograph is not on
specific results but methods of analysis. The contents should be of interest to scientists doing
research work in various fields of electromagnetics, as well as to graduate students. The addition of
problems and answers in this reprint will enhance the teaching value of this work. Also in the series.
Mathematical Foundations for Electromagnetic Theory Donald D. Dudley, University of Arizona,
Tucson 1994 Hardcover 256 pp Methods for Electromagnetic Wave Propagation D. S. Jones,
University of Dundee 1995 Hardcover 672 pp The Transmission Line Modeling Method: TLM
Christos Christopoulos, University of Nottingham 1995 Hardcover 232 pp
  electromagnetic analysis: Methods for Electromagnetic Field Analysis Ismo V. Lindell,
1992 This monograph discusses mathematical and conceptual methods used in the analysis of
electromagnetic fields and waves. Dyadic algebra is reviewed and armed with new identities to be
applied throughout the book. The power of dyadic operations is seen when working with boundary,
sheet, and interface conditions, medium equations, field transformations, Green functions, plane
wave problems, vector circuit theory, multipole and image sources. Dyadic algebra allows
convenience in handling problems involving chiral and bianisotropic media, of recent interest
because of their wide range of potential applications. The final chapter gives, for the first time in
book form, a unified presentation of EIT, the exact image theory, introduced by this author and
colleagues. EIT is a general method for solving problems involving layered media by replacing them
through image sources located in complex space. The main emphasis of the monograph is not on
specific results but methods of analysis. The work will interest research-level electromagnetic
physicists and engineers, and applied mathematicians.
  electromagnetic analysis: Analysis of Electromagnetic Fields and Waves Reinhold Pregla,
Stefan Helfert, 2008-05-19 Bragg gratings, meander lines, clystron resonators, photonic crystals),
antennas (e.g. circular and conformal); and enables the reader to solve partial differential equations
in other physical areas by using the described principles.--BOOK JACKET.
  electromagnetic analysis: 2-D Electromagnetic Simulation of Passive Microstrip Circuits
Alejandro D. Jimenez, 2018-10-03 Global Demand for Streamlined Design and Computation The
explosion of wireless communications has generated a tidal wave of interest and development in
computational techniques for electromagnetic simulation as well as the design and analysis of RF
and microwave circuits. Learn About Emerging Disciplines, State-of-the-Art Methods 2-D
Electromagnetic Simulation of Passive Microstrip Circuits describes this simple procedure in order
to provide basic knowledge and practical insight into quotidian problems of microstrip passive
circuits applied to microwave systems and digital technologies. The text dissects the latest emerging
disciplines and methods of microwave circuit analysis, carefully balancing theory and state-of-the-art
experimental concepts to elucidate the process of analyzing high-speed circuits. The author covers
the newer techniques – such as the study of signal integrity within circuits, and the use of field map
interpretations – employed in powerful electromagnetic simulation analysis methods. But why and
how does the intrinsic two-dimensional simulation model used here reduce numerical error?
Step-by-Step Simulation Provides Insight and Understanding The author presents the FDTD
electromagnetic simulation method, used to reproduce different microstrip test circuits, as well as



an explanation of the complementary electrostatic method of moments (MoM). Each reproduces
different microstrip test circuits that are physically constructed and then studied, using a natural
methodological progression to facilitate understanding. This approach gives readers a solid
comprehension and insight into the theory and practical applications of the microstrip scenario, with
emphasis on high-speed interconnection elements.
  electromagnetic analysis: An Introduction to Computer Aided Electromagnetic Analysis
Charles William Trowbridge, 1990
  electromagnetic analysis: Antenna Analysis and Design Using FEKO Electromagnetic
Simulation Software Atef Z. Elsherbeni, Payam Nayeri, C. J. Reddy, 2014 This book combines
theory with practical applications for the analysis and design of a wide variety of antenna
configurations simulated on FEKO, the leading real-world commercial software programme.
  electromagnetic analysis: Electromagnetic Modeling by Finite Element Methods João
Pedro A. Bastos, Nelson Sadowski, 2003-04-01 Unlike any other source in the field, this valuable
reference clearly examines key aspects of the finite element method (FEM) for electromagnetic
analysis of low-frequency electrical devices. The authors examine phenomena such as nonlinearity,
mechanical force, electrical circuit coupling, vibration, heat, and movement for applications in the
elect
  electromagnetic analysis: Transient Analysis of Power Systems Juan A. Martinez-Velasco,
2015-01-27 The simulation of electromagnetic transients is a mature field that plays an important
role in the design of modern power systems. Since the first steps in this field to date, a significant
effort has been dedicated to the development of new techniques and more powerful software tools.
Sophisticated models, complex solution techniques and powerful simulation tools have been
developed to perform studies that are of supreme importance in the design of modern power
systems. The first developments of transients tools were mostly aimed at calculating over-voltages.
Presently, these tools are applied to a myriad of studies (e.g. FACTS and Custom Power applications,
protective relay performance, simulation of smart grids) for which detailed models and fast solution
methods can be of paramount importance. This book provides a basic understanding of the main
aspects to be considered when performing electromagnetic transients studies, detailing the main
applications of present electromagnetic transients (EMT) tools, and discusses new developments for
enhanced simulation capability. Key features: Provides up-to-date information on solution techniques
and software capabilities for simulation of electromagnetic transients. Covers key aspects that can
expand the capabilities of a transient software tool (e.g. interfacing techniques) or speed up
transients simulation (e.g. dynamic model averaging). Applies EMT-type tools to a wide spectrum of
studies that range from fast electromagnetic transients to slow electromechanical transients,
including power electronic applications, distributed energy resources and protection systems.
Illustrates the application of EMT tools to the analysis and simulation of smart grids.
  electromagnetic analysis: Electromagnetic Compatibility in Railways Ade Ogunsola,
Andrea Mariscotti, 2012-08-14 A railway is a complex distributed engineering system: the
construction of a new railway or the modernisation of a existing one requires a deep understanding
of the constitutive components and their interaction, inside the system itself and towards the outside
world. The former covers the various subsystems (featuring a complex mix of high power sources,
sensitive safety critical systems, intentional transmitters, etc.) and their interaction, including the
specific functions and their relevance to safety. The latter represents all the additional possible
external victims and sources of electromagnetic interaction. EMC thus starts from a comprehension
of the emissions and immunity characteristics and the interactions between sources and victims,
with a strong relationship to electromagnetics and to system modeling. On the other hand, the said
functions are achieved and preserved and their relevance for safety is adequately handled, if the
related requirements are well posed and managed throughout the process from the beginning. The
link is represented by standards and their correct application, as a support to analysis, testing and
demonstration.
  electromagnetic analysis: Analytical Modeling in Applied Electromagnetics Sergei Tretyakov,



2003 Analytical Modeling in Applied Electromagnets encompasses the most complete treatment on
the subject published to date, focusing on the nature of models in radio engineering. This
leading-edge resource brings you detailed coverage of the latest topics, including metamaterials,
photonic bandgaps and artificial impedance surfaces, and applies these concepts to a wide range of
applications. The book provides you with working examples that are mainly directed to antenna
applications, but the modeling methods and results can be used for other practical devices as well.
  electromagnetic analysis: Electromagnetic Diffraction Modeling and Simulation with
MATLAB Gökhan Apaydin, Levent Sevgi, 2021-02-28 This exciting new resource presents a
comprehensive introduction to the fundamentals of diffraction of two-dimensional canonical
structures, including wedge, strip, and triangular cylinder with different boundary conditions.
Maxwell equations are discussed, along with wave equation and scattered, diffracted and fringe
fields. Geometric optics, as well as the geometric theory of diffraction are explained. With MATLAB
scripts included for several well-known electromagnetic diffraction problems, this book discusses
diffraction fundamentals of two-dimensional structures with different boundary conditions and
analytical numerical methods that are used to show diffraction. The book introduces fundamental
concepts of electromagnetic problems, identities, and definitions for diffraction modeling. Basic
coordinate systems, boundary conditions, wave equation, and Green’s function problem are given.
The scattered fields, diffracted fields, and fringe fields, radar cross section for diffraction modeling
are presented. Behaviors of electromagnetic waves around the two-dimensional canonical wedge
and canonical strip are also explored. Diffraction of trilateral cylinders and wedges with rounded
edges is investigated as well as double tip diffraction using Finite Difference Time Domain and
Method of Moments. A MATLAB based virtual tool, developed with graphical user interface (GUI),
for the visualization of both fringe currents and fringe waves is included, using numerical FDTD and
MoM algorithm and High-Frequency Asymptotics approaches.
  electromagnetic analysis: Smart Card Programming and Security Isabelle Attali, 2001-09-05
This book constitutes the refereed proceedings of the Second International Conference on Research
in Smart Cards, E-smart 2001, held in Cannes, France, in September 2001. The 20 revised full
papers presented were carefully reviewed and selected from 38 submissions. Among the topics
addressed are biometrics, cryptography and electronic signatures on smart card security, formal
methods for smart card evaluation and certification, architectures for multi-applications and secure
open platforms, and middleware for smart cards and novel applications of smart cards.
  electromagnetic analysis: Electromagnetic Simulation Using the FDTD Method with
Python Jennifer E. Houle, Dennis M. Sullivan, 2020-01-15 Provides an introduction to the Finite
Difference Time Domain method and shows how Python code can be used to implement various
simulations This book allows engineering students and practicing engineers to learn the
finite-difference time-domain (FDTD) method and properly apply it toward their electromagnetic
simulation projects. Each chapter contains a concise explanation of an essential concept and
instruction on its implementation into computer code. Included projects increase in complexity,
ranging from simulations in free space to propagation in dispersive media. This third edition utilizes
the Python programming language, which is becoming the preferred computer language for the
engineering and scientific community. Electromagnetic Simulation Using the FDTD Method with
Python, Third Edition is written with the goal of enabling readers to learn the FDTD method in a
manageable amount of time. Some basic applications of signal processing theory are explained to
enhance the effectiveness of FDTD simulation. Topics covered in include one-dimensional simulation
with the FDTD method, two-dimensional simulation, and three-dimensional simulation. The book also
covers advanced Python features and deep regional hyperthermia treatment planning.
Electromagnetic Simulation Using the FDTD Method with Python: Guides the reader from basic
programs to complex, three-dimensional programs in a tutorial fashion Includes a rewritten fifth
chapter that illustrates the most interesting applications in FDTD and the advanced graphics
techniques of Python Covers peripheral topics pertinent to time-domain simulation, such as
Z-transforms and the discrete Fourier transform Provides Python simulation programs on an



accompanying website An ideal book for senior undergraduate engineering students studying FDTD,
Electromagnetic Simulation Using the FDTD Method with Python will also benefit scientists and
engineers interested in the subject.
  electromagnetic analysis: Electromagnetic Simulation Techniques Based on the FDTD
Method W. Yu, 2009-09-15 Bridges the gap between FDTD theory and the implementation of
practical simulation techniques This is the first publication that guides readers step by step through
the implementation of electromagnetic simulation techniques based on FDTD methods. These
simulation techniques serve as an essential bridge between FDTD methods and their applications.
Moreover, the book helps readers better understand the underlying logic of FDTD methods so that
they can design FDTD projects using either commercial electromagnetic software packages or their
own codes in order to solve practical engineering problems. The book begins with two chapters that
introduce the basic concepts of the 3-D Cartesian FDTD method, followed by discussions of
advanced FDTD methods such as conformal techniques, dispersive media, circuit elements, and
near-to-far field transformation. Next, the book: Presents basic concepts of parallel processing
techniques and systems, including parallel FDTD techniques and systems Explores simulation
techniques based on FDTD methods Illustrates practical simulation techniques using engineering
applications Introduces advanced simulation techniques Each chapter concludes with references to
help readers investigate particular topics in greater depth. Each chapter also includes problem sets
that challenge readers to put their new FDTD and simulation skills into practice. By bridging the gap
between FDTD theory and practical simulation techniques, this publication is an invaluable guide for
students and engineers who need to solve a wide range of design problems in RF, antenna, and
microwave engineering.
  electromagnetic analysis: Study of Second Generation High Temperature
Superconductors: Electromagnetic Characteristics and AC Loss Analysis Boyang Shen,
2020-08-31 This thesis introduces a systematic study on Second Generation (2G) High Temperature
Superconductors (HTS), covering a novel design of an advanced medical imaging device using HTS,
and an in-depth investigation on the losses of HTS. The text covers the design and simulation of a
superconducting Lorentz Force Electrical Impedance Tomography. This is potentially a significant
medical device that is more efficient and compact than an MRI, and is capable of detecting early
cancer, as well as other pathologies such stroke and internal haemorrhages. It also presents the
information regarding the fundamental physics of superconductivity, concentrating on the AC losses
in superconducting coils and tapes. Overall, the thesis signifies an important contribution to the
investigation of High Temperature Superconductors. This thesis will be beneficial to the
development of advanced superconducting applications in healthcare as well as more broadly in
electrical and energy systems.
  electromagnetic analysis: Electromagnetic Shielding Salvatore Celozzi, Rodolfo Araneo,
Giampiero Lovat, 2008-05-16 The definitive reference on electromagnetic shielding materials,
configurations, approaches, and analyses This reference provides a comprehensive survey of options
for the reduction of the electromagnetic field levels in prescribed areas. After an introduction and an
overview of available materials, it discusses figures of merit for shielding configurations, the
shielding effectiveness of stratified media, numerical methods for shielding analyses, apertures in
planar metal screens, enclosures, and cable shielding. Up to date and comprehensive,
Electromagnetic Shielding: Explores new and innovative techniques in electromagnetic shielding
Presents a critical approach to electromagnetic shielding that highlights the limits of formulations
based on plane-wave sources Analyzes aspects not normally considered in electromagnetic shielding,
such as the effects of the content of the shielding enclosures Includes references at the end of each
chapter to facilitate further study The last three chapters discuss frequency-selective shielding,
shielding design procedures, and uncommon ways of shielding—areas ripe for further research. This
is an authoritative, hands-on resource for practicing telecommunications and electrical engineers, as
well as researchers in industry and academia who are involved in the design and analysis of
electromagnetic shielding structures.
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