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Professor Helszajn, an international authority in the field, and will enable
the reader to have direct access to this important work without need for
exhaustive search of research papers. Generously illustrated, it is likely
to become the definitive reference source on this topic.
Fields, Networks, Computational Methods, and Systems in Modern
Electrodynamics Apr 26 2022 This book consists of contributions given at

Ridge Waveguides and Passive Microwave Components Dec 23 2021 The
ridge waveguide, which is a rectangular waveguide with one or more
metal inserts (ridges), is an important transmission line in microwave
engineering, now widely used in commercial electronics and
communications devices. This book collects together much of the work of
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a symposium in honour of Leopold B. Felsen. They represent the state of
the art in dealing with electromagnetic fields, their network theory
representation, their computation and, finally, with system applications.
The network formulation of field problems can improve the problem
formulation and also contribute to the solution methodology. Network
theory systematic approaches for circuit analysis are based on the
separation of the circuit into the connection circuit and the circuit
elements. Many applications in science and technology rely on
computations of the electromagnetic field in either man-made or natural
complex structures. Because different problems have their own
combination of geometrical features, materials, scales and frequency
ranges, no single method is best suited for handling all possible cases:
instead, a combination of methods or hybridization is needed to attain
the greatest flexibility and efficiency.
Handbook of Engineering Electromagnetics Mar 26 2022 Engineers
do not have the time to wade through rigorously theoretical books when
trying to solve a problem. Beginners lack the expertise required to
understand highly specialized treatments of individual topics. This is
especially problematic for a field as broad as electromagnetics, which
propagates into many diverse engineering fields. The time h
Asymptotic and Hybrid Methods in Electromagnetics Jun 24 2019
Asymptotic methods provide considerable physical insight and
understanding of diffraction mechanisms and are very useful in the
design of electromagnetic devices such as radar targets and antennas.
However, difficulties can arise when trying to solve problems using
multipole and asymoptotic methods together, such as in radar cross
section objects. This new book offers a solution to this problem by
combining these approaches into hybrid methods, therefore creating
high demand for both understanding and learning how to apply
asymptotic and hybrid methods to solve diffraction problems. The book
provides the very latest and most comprehensive research on this
subject.
Modern RF and Microwave Filter Design Nov 09 2020 This authoritative
resource presents current practices for the design of RF and microwave
marcuvitz-waveguide-handbook

filters. This one-stop reference provides readers with essential and
practical information in order to design their own filter design software
package, ultimately saving time and money. Essential building blocks for
each type of filter are presented including network theory, transmission
lines, and coupling mechanisms. This book presents a detailed discussion
of the Low Pass Filter prototype, which is then extended to other
configurations such as high pass, band pass, band stop, diplexers, and
multiplexers. Microwave Network Theory and Transmission Line
Coupling Mechanisms are presented along with a comprehensive
discussion of the characteristics of commonly used transmission lines
such as waveguides, Striplines, and Microstrip lines. Numerous design
examples are presented to demonstrate an inclusive design methodology.
First-order Solutions for Mutual Coupling Between Waveguides which
Propagate Two Orthogonal Modes Nov 29 2019
Scattering by Semi-infinite Impedance Strip in a Waveguide Apr 14 2021
The problem of dominant mode scattering by a symmetrically placed
impedance strip in a parallel plane waveguide is solved exactly. The
mode matching technique used is considerably more straightforward
than the Weiner-Hopf method and is applicable to a number of other
problems. (Author).
The Electrical Engineering Handbook - Six Volume Set Jun 28 2022 In
two editions spanning more than a decade, The Electrical Engineering
Handbook stands as the definitive reference to the multidisciplinary field
of electrical engineering. Our knowledge continues to grow, and so does
the Handbook. For the third edition, it has grown into a set of six books
carefully focused on specialized areas or fields of study. Each one
represents a concise yet definitive collection of key concepts, models,
and equations in its respective domain, thoughtfully gathered for
convenient access. Combined, they constitute the most comprehensive,
authoritative resource available. Circuits, Signals, and Speech and Image
Processing presents all of the basic information related to electric
circuits and components, analysis of circuits, the use of the Laplace
transform, as well as signal, speech, and image processing using filters
and algorithms. It also examines emerging areas such as text to speech
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synthesis, real-time processing, and embedded signal processing.
Electronics, Power Electronics, Optoelectronics, Microwaves,
Electromagnetics, and Radar delves into the fields of electronics,
integrated circuits, power electronics, optoelectronics, electromagnetics,
light waves, and radar, supplying all of the basic information required for
a deep understanding of each area. It also devotes a section to electrical
effects and devices and explores the emerging fields of microlithography
and power electronics. Sensors, Nanoscience, Biomedical Engineering,
and Instruments provides thorough coverage of sensors, materials and
nanoscience, instruments and measurements, and biomedical systems
and devices, including all of the basic information required to thoroughly
understand each area. It explores the emerging fields of sensors,
nanotechnologies, and biological effects. Broadcasting and Optical
Communication Technology explores communications, information
theory, and devices, covering all of the basic information needed for a
thorough understanding of these areas. It also examines the emerging
areas of adaptive estimation and optical communication. Computers,
Software Engineering, and Digital Devices examines digital and logical
devices, displays, testing, software, and computers, presenting the
fundamental concepts needed to ensure a thorough understanding of
each field. It treats the emerging fields of programmable logic, hardware
description languages, and parallel computing in detail. Systems,
Controls, Embedded Systems, Energy, and Machines explores in detail
the fields of energy devices, machines, and systems as well as control
systems. It provides all of the fundamental concepts needed for
thorough, in-depth understanding of each area and devotes special
attention to the emerging area of embedded systems. Encompassing the
work of the world's foremost experts in their respective specialties, The
Electrical Engineering Handbook, Third Edition remains the most
convenient, reliable source of information available. This edition features
the latest developments, the broadest scope of coverage, and new
material on nanotechnologies, fuel cells, embedded systems, and
biometrics. The engineering community has relied on the Handbook for
more than twelve years, and it will continue to be a platform to launch
marcuvitz-waveguide-handbook

the next wave of advancements. The Handbook's latest incarnation
features a protective slipcase, which helps you stay organized without
overwhelming your bookshelf. It is an attractive addition to any
collection, and will help keep each volume of the Handbook as fresh as
your latest research.
NBS Special Publication Jan 30 2020
National Bureau of Standards Handbook May 28 2022
Transmission Lines and Wave Propagation Oct 21 2021 Transmission
Lines and Wave Propagation, Fourth Edition helps readers develop a
thorough understanding of transmission line behavior, as well as their
advantages and limitations. Developments in research, programs, and
concepts since the first edition presented a demand for a version that
reflected these advances. Extensively revised, the fourth edition of this
bestselling text does just that, offering additional formulas and expanded
discussions and references, in addition to a chapter on coupled
transmission lines. What Makes This Text So Popular? The first part of
the book explores distributed-circuit theory and presents practical
applications. Using observable behavior, such as travel time, attenuation,
distortion, and reflection from terminations, it analyzes signals and
energy traveling on transmission lines at finite velocities. The remainder
of the book reviews the principles of electromagnetic field theory, then
applies Maxwell's equations for time-varying electromagnetic fields to
coaxial and parallel conductor lines, as well as rectangular, circular, and
elliptical cylindrical hollow metallic waveguides, and fiber-optic cables.
This progressive organization and expanded coverage make this an
invaluable reference. With its analysis of coupled lines, it is perfect as a
text for undergraduate courses, while graduate students will appreciate
it as an excellent source of extensive reference material. This Edition
Includes: An overview of fiber optic cables emphasizing the principle
types, their propagating modes, and dispersion Discussion of the role of
total internal reflection at the core/cladding interface, and the specific
application of boundary conditions to a circularly symmetrical
propagating mode A chapter on coupled transmission lines, including
coupled-line network analysis and basic crosstalk study More information
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on pulse propagation on lines with skin-effect losses A freeware program
available online Solutions manual available with qualifying course
adoption
Millimeter-Wave Waveguides Dec 31 2019 Millimeter-Wave
Waveguides is a monograph devoted to open waveguides for millimeter
wave applications. In the first chapters, general waveguide theory is
presented (with the emphasis on millimeter wave applications). Next, the
book systematically describes the results of both theoretical and
experimental studies of rectangular dielectric rod waveguides with high
dielectric permittivities. Simple and accurate methods for propagation
constant calculations for isotropic as well as anisotropic dielectric
waveguides are described. Both analytical and numerical approaches are
covered. Different types of transitions have been simulated in order to
find optimal configurations as well as optimal dimensions of dielectric
waveguides for the frequency band of 75-110 GHz. Simple and effective
design is presented. The experimental studies of dielectric waveguides
show that Sapphire waveguide can be utilized for this frequency band as
a very low-loss waveguide. Design of antennas with low return loss based
on dielectric waveguides is also described.
NBS Monograph May 04 2020
Applied Frequency-Domain Electromagnetics Jul 18 2021
Understanding electromagnetic wave theory is pivotal in the design of
antennas, microwave circuits, radars, and imaging systems. Researchers
behind technology advances in these and other areas need to understand
both the classical theory of electromagnetics as well as modern and
emerging techniques of solving Maxwell's equations. To this end, the
book provides a graduate-level treatment of selected analytical and
computational methods. The analytical methods include the separation of
variables, perturbation theory, Green's functions, geometrical optics, the
geometrical theory of diffraction, physical optics, and the physical theory
of diffraction. The numerical techniques include mode matching, the
method of moments, and the finite element method. The analytical
methods provide physical insights that are valuable in the design process
and the invention of new devices. The numerical methods are more
marcuvitz-waveguide-handbook

capable of treating general and complex structures. Together, they form
a basis for modern electromagnetic design. The level of presentation
allows the reader to immediately begin applying the methods to some
problems of moderate complexity. It also provides explanations of the
underlying theories so that their capabilities and limitations can be
understood.
Theory of Waveguides and Transmission Lines May 16 2021 This book
covers the principles of operation of electromagnetic waveguides and
transmission lines. The approach is divided between mathematical
descriptions of basic behaviors and treatment of specific types of
waveguide structures. Classical (distributed-network) transmission lines,
their basic properties, their connection to lumped-element networks, and
the distortion of pulses are discussed followed by a full field analysis of
waveguide modes. Modes of specific kinds of waveguides - traditional
hollow metallic waveguides, dielectric (including optical) waveguides,
etc. are discussed. Problems of excitation and scattering of waveguide
modes are addressed, followed by discussion of real systems and
performance.
National Bureau of Standards Handbook Jul 30 2022
Precision Measurement and Calibration: Electricity Oct 09 2020
Theory of Nonuniform Waveguides Jan 24 2022 The investigation of wave
propagation in non-uniform transmission lines is common to many
engineering situations. This book presents and develops the
mathematical tools required to effectively examine and analyze
propagation processes of waves of various natures using the cross
section method, in artificial and non-artificial waveguides. These
techniques are used in the solution of practical situations in various
fields, such as plasma heating in nuclear fusion, materials processing
and radar and satellite communication systems.
Microwave Measurements Aug 07 2020 The IET has organised
training courses on microwave measurements since 1983, at which
experts have lectured on modern developments. Their lecture notes were
first published in book form in 1985 and then again in 1989, and they
have proved popular for many years with a readership beyond those who
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attended the courses. The purpose of this third edition of the lecture
notes is to bring the latest techniques in microwave measurements to
this wider audience. The book begins with a survey of the theory of
current microwave circuits and continues with a description of the
techniques for the measurement of power, spectrum, attenuation, circuit
parameters, and noise. Various other areas like measurements of
antenna characteristics, free fields, modulation and dielectric parameters
are also included. The emphasis throughout is on good measurement
practice. All the essential theory is given and a previous knowledge of
the subject is not assumed.
Introduction to Electromagnetic and Microwave Engineering Sep 07
2020 Filled with illustrations, examples and approximately 300
homework problems, this accessible and informative text provides an
extensive treatment of electromagnetism and microwave engineering
with particular emphasis on microwave and telecommunications
applications. Also stresses computational electromagnetics through the
use of MathCad and finite element methods to elucidate design
problems, analysis and applications. Tutorials on the use of MathCad and
PSpice are included. An accessible textbook for students and valuable
reference for engineers already in the field.
Electromagnetic Waveguides Sep 19 2021 A textbook for an
introductory graduate course in electromagnetic waveguides, covering
such types as low attenuation, dielectric, and the natural wave guides in
the ionosphere and in mine tunnels. Annotation copyrighted by Book
News, Inc., Portland, OR
The Electrical Engineering Handbook,Second Edition Oct 01 2022 In
1993, the first edition of The Electrical Engineering Handbook set a new
standard for breadth and depth of coverage in an engineering reference
work. Now, this classic has been substantially revised and updated to
include the latest information on all the important topics in electrical
engineering today. Every electrical engineer should have an opportunity
to expand his expertise with this definitive guide. In a single volume, this
handbook provides a complete reference to answer the questions
encountered by practicing engineers in industry, government, or
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academia. This well-organized book is divided into 12 major sections that
encompass the entire field of electrical engineering, including circuits,
signal processing, electronics, electromagnetics, electrical effects and
devices, and energy, and the emerging trends in the fields of
communications, digital devices, computer engineering, systems, and
biomedical engineering. A compendium of physical, chemical, material,
and mathematical data completes this comprehensive resource. Every
major topic is thoroughly covered and every important concept is
defined, described, and illustrated. Conceptually challenging but
carefully explained articles are equally valuable to the practicing
engineer, researchers, and students. A distinguished advisory board and
contributors including many of the leading authors, professors, and
researchers in the field today assist noted author and professor Richard
Dorf in offering complete coverage of this rapidly expanding field. No
other single volume available today offers this combination of broad
coverage and depth of exploration of the topics. The Electrical
Engineering Handbook will be an invaluable resource for electrical
engineers for years to come.
Planar Circuits for Microwaves and Lightwaves Dec 11 2020 Until
recently, three principal classes had been known in the electrical cir
cuitry. They were as follows: 1) The lumped-constant circuit, which
should be called a zero-dimensional circuit, in the sense that the circuit
elements are much smaller in size as compared with the wavelength in
all three spatial directions. 2) The distributed-constant circuit, which
should be called a one-dimensional circuit, in the sense that the circuit
elements are much smaller than the wavelength in two directions but
comparable to the wavelength in one di rection. 3) The waveguide
circuit, which should be called a three-dimensional circuit, in the sense
that the circuit elements are comparable to the wavelength in all three
directions. The principal subject of this book is the analysis and design
(synthesis) theories for another circuit class which appeared in the late
1960s and became common in the 1970s. This new circuit class is 4) the
planar circuit, which should be called a two-dimensional circuit, in the
sense that the circuit elements are much smaller in size as compared
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with the wavelength in one direction, but comparable to the wavelength
in the other two directions.
Principles of Planar Near-Field Antenna Measurements Aug 26
2019 This single volume provides a comprehensive introduction and
explanation of both the theory and practice of 'Planar Near-Field
Antenna Measurement' from its basic postulates and assumptions, to the
intricacies of its deployment in complex and demanding measurement
scenarios. To do this the book initially examines the properties of
antennas that allow them to enhance the free space interaction of
electronic systems and this leads into a full description of the theory of
'Planar Near-Field Scanning'.
Advances in Microwaves Feb 22 2022 Advances in Microwaves, Volume 1
is a collection of papers dealing with the design and fabrication of a twomile accelerator, optical waveguides, and directional couplers. One
paper describes the design and fabrication of the disk-loaded wave
guide, which serves as the accelerating structure, of the Stanford twomile accelerator. Another paper discusses the basic principles of guided
propagation, particularly the properties of the confocal lens systems or
the "beam guide" variants. One paper describes the main types of
directional couplers (namely, waveguide directional couplers, TEM-Mode
directional couplers) to help scientists and researchers determine a
particular design. Some papers discuss singular integral equations to
solve waveguide problems, the application of Lie algebraic theory to
microwave networks, and partially filled waveguides and surface
waveguides of rectangular cross section. One paper explains the
application of the singular integral equation method to rectangular
waveguides, including the infinite parallel plate configuration. Another
paper cites the exponentially tapered transmission line as an example to
show the application of Lie algebras in solving problems related to the
microwave field. The collection is suitable for people in the field of
applied mathematics, nuclear physics, quantum mechanics, and applied
physics.
Electronics, Power Electronics, Optoelectronics, Microwaves,
Electromagnetics, and Radar Aug 19 2021 In two editions spanning more
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than a decade, The Electrical Engineering Handbook stands as the
definitive reference to the multidisciplinary field of electrical
engineering. Our knowledge continues to grow, and so does the
Handbook. For the third edition, it has expanded into a set of six books
carefully focused on a specialized area or field of study. Electronics,
Power Electronics, Optoelectronics, Microwaves, Electromagnetics, and
Radar represents a concise yet definitive collection of key concepts,
models, and equations in these areas, thoughtfully gathered for
convenient access. Electronics, Power Electronics, Optoelectronics,
Microwaves, Electromagnetics, and Radar delves into the fields of
electronics, integrated circuits, power electronics, optoelectronics,
electromagnetics, light waves, and radar, supplying all of the basic
information required for a deep understanding of each area. It also
devotes a section to electrical effects and devices and explores the
emerging fields of microlithography and power electronics. Articles
include defining terms, references, and sources of further information.
Encompassing the work of the world’s foremost experts in their
respective specialties, Electronics, Power Electronics, Optoelectronics,
Microwaves, Electromagnetics, and Radar features the latest
developments, the broadest scope of coverage, and new material in
emerging areas.
Proceedings of International Conference on Artificial Intelligence and
Applications Mar 02 2020 This book gathers high-quality papers
presented at the International Conference on Artificial Intelligence and
Applications (ICAIA 2020), held at Maharaja Surajmal Institute of
Technology, New Delhi, India, on 6–7 February 2020. The book covers
areas such as artificial neural networks, fuzzy systems, computational
optimization technologies and machine learning.
Microwave Antenna Theory and Design Feb 10 2021 Survey of
microwave antenna design problems. Circuit relations, reciprocity
theorems. Radiation from current distributions. Wave fronts and rays.
Scattering and diffraction. Aperture illumination and antenna patterns.
Microwave transmission lines. Microwave dipole antennas and feeds.
Linear array antennas and feeds. Waveguide and horn feeds. Dielectric
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and metal-plate lenses. Pencil-beam and simple fanned-beam antennas.
Shaped-beam antennas. Antenna installation problems. Antenna
measurements techniques and equipment.
Introduction to Radio Engineering Jul 06 2020 The book introduces the
basic foundations of high mathematics and vector algebra. Then, it
explains the basic aspects of classical electrodynamics and
electromagnetism. Based on such knowledge readers investigate various
radio propagation problems related to guiding structures connecting
electronic devices with antenna terminals placed at the different radar
systems. It explains the role of antennas in process of transmission of
radio signals between the terminals. Finally, it shows the relation
between the main operational charactistics of each kind of radar and the
corresponding knowledge obtained from the previous chapters.
Leaky Wave Radiation from a Periodically Slotted Waveguide Jun
16 2021 A rectangular waveguide with transverse slots located
periodically in the broad wall is analysed by the transverse resonance
procedure. The slots are replaced by equivalent conductances and
susceptances; these are used in the resonance equation to obtain leaky
and surface wave solutions. The theoretical solutions for the complex
axial propagation constant are found, and these results are verified
experimentally. The transverse resonance method of solution is shown to
present advantages over previously derived results.
Microwave and RF Vacuum Electronic Power Sources Nov 21 2021 Do
you design and build vacuum electron devices, or work with the systems
that use them? Quickly develop a solid understanding of how these
devices work with this authoritative guide, written by an author with
over fifty years of experience in the field. Rigorous in its approach, it
focuses on the theory and design of commercially significant types of
gridded, linear-beam, crossed-field and fast-wave tubes. Essential
components such as waveguides, resonators, slow-wave structures,
electron guns, beams, magnets and collectors are also covered, as well
as the integration and reliable operation of devices in microwave and RF
systems. Complex mathematical analysis is kept to a minimum, and
Mathcad worksheets supporting the book online aid understanding of
marcuvitz-waveguide-handbook

key concepts and connect the theory with practice. Including coverage of
primary sources and current research trends, this is essential reading for
researchers, practitioners and graduate students working on vacuum
electron devices.
Microwave Power Engineering Sep 27 2019 Microwave Power
Engineering, Volume 1: Generation, Transmission, Rectification
considers the components, systems, and applications and the prevailing
limitations of the microwave power technology. This book contains four
chapters and begins with an introduction to the basic concept and
developments of microwave power technology. The second chapter deals
with the development of the main classes of high-power microwave and
optical frequency power generators, such as magnetrons, crossed-field
amplifiers, klystrons, beam plasma amplifiers, crossed-field noise
sources, triodes, lasers. The third chapter describes the efficient
transmission of high microwave power by means of oversize tubular
metallic, surface, beam, and free space beam transmission waveguides.
The fourth chapter is devoted to the many different approaches to a
microwave rectifier. This book will prove useful to microwave power
engineers and researcher who are interested in the application areas of
the technology.
The Electronics Handbook Aug 31 2022 During the ten years since the
appearance of the groundbreaking, bestselling first edition of The
Electronics Handbook, the field has grown and changed tremendously.
With a focus on fundamental theory and practical applications, the first
edition guided novice and veteran engineers along the cutting edge in
the design, production, installation, operation, and maintenance of
electronic devices and systems. Completely updated and expanded to
reflect recent advances, this second edition continues the tradition. The
Electronics Handbook, Second Edition provides a comprehensive
reference to the key concepts, models, and equations necessary to
analyze, design, and predict the behavior of complex electrical devices,
circuits, instruments, and systems. With 23 sections that encompass the
entire electronics field, from classical devices and circuits to emerging
technologies and applications, The Electronics Handbook, Second
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filter design, antennas, integrated circuits, surface acoustic wave design,
and digital signal processing is also included. The Ninth Edition also
offers new knowledge in the fields of satellite technology, space
communication, microwave science, telecommunication, global
positioning systems, frequency data, and radar. * Widely acclaimed as
the most practical reference ever published for a wide range of
electronics and computer professionals, from technicians through postgraduate engineers. * Provides a great way to learn or review the basics
of various technologies, with a minimum of tables, equations, and other
heavy math.
Principles of Microwave Circuits Jan 12 2021 Introduction:
Electromagnetic waves. Waveguides as transmission lines. Elements of
network theory. General microwave circuit theorems. Waveguide circuit
elements. Resonant cavities as microwave circuit elements. Radial
transmission lines. Waveguide junctions with several arms. Mode
transformations. Dielectrics in waveguides. The symmetry of waveguide
junctions.
Field Theory of Guided Waves Oct 28 2019 "Co-published with Oxford
University Press Long considered the most comprehensive account of
electromagnetic theory and analytical methods for solving waveguide
and cavity problems, this new Second Edition has been completely
revised and thoroughly updated -- approximately 40% new
material!Packed with examples and applications FIELD THEORY OF
GUIDED WAVES provides solutions to a large number of practical
structures of current interest. The book includes an exceptionally
complete discussion of scalar and Dyadic Green functions. Both a
valuable review and source of basic information on applied mathematical
topics and a hands-on source for solution methods and techniques, this
book belongs on the desk of all engineers working in microwave and
antenna systems!" Sponsored by: IEEE Antennas and Propagation
Society
A Method for Designing Multi-screw Waveguide Tuners Mar 14 2021

Edition not only covers the engineering aspects, but also includes
sections on reliability, safety, and engineering management. The book
features an individual table of contents at the beginning of each chapter,
which enables engineers from industry, government, and academia to
navigate easily to the vital information they need. This is truly the most
comprehensive, easy-to-use reference on electronics available.
Waveguide Handbook Nov 02 2022 Presents the equivalent-circuit
parameters for a large number of microwave structures.
Propagation of Radiowaves Jul 26 2019 This book has been fully
updated to reflect the latest developments in the field of radio
communications. This book introduces the basic concepts and
mechanisms of radiowave propagation engineering in both the
troposphere and ionosphere, and includes greater emphasis on the needs
of digital technologies and new kinds of radio systems.
Electromagnetic Boundary-value Problems Based Upon a
Modification of Residue Calculus and Function Theoretic
Techniques Apr 02 2020
Reference Data for Engineers Jun 04 2020 Reference Data for Engineers
is the most respected, reliable, and indispensable reference tool for
technical professionals around the globe. Written by professionals for
professionals, this book is a complete reference for engineers, covering a
broad range of topics. It is the combined effort of 96 engineers,
scientists, educators, and other recognized specialists in the fields of
electronics, radio, computer, and communications technology. By
providing an abundance of information on essential, need-to-know topics
without heavy emphasis on complicated mathematics, Reference Data for
Engineers is an absolute "must-have" for every engineer who requires
comprehensive electrical, electronics, and communications data at his or
her fingertips. Featured in the Ninth Edition is updated coverage on
intellectual property and patents, probability and design, antennas,
power electronics, rectifiers, power supplies, and properties of materials.
Useful information on units, constants and conversion factors, active
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