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Chapter 8 Slot Antennas
This book discusses antenna designs for handheld devices as well as base
stations. The book serves as a reference and a handy guide for graduate
students and PhD students involved in the field of millimeter wave antenna
design. It also gives insights to designers and practicing engineers who are
actively engaged in design of antennas for future 5G devices. It offers an in-depth
study, performance analysis and extensive characterization of novel antennas for
5G applications. The reader will learn about basic design methodology and
techniques to develop antennas for 5G applications including concepts of path
loss compensation, co-design of commercial 4G antennas with millimeter wave
5G antennas and antennas used in phase array and pattern diversity modules.
Practical examples included in the book will help readers to build high
performance antennas for 5G subsystems/systems using low cost technology.
Key Features Provides simple design methodology of different antennas for
handheld devices as well as base stations for 5G applications. Concept of path
loss compensation introduced. Co-design of commercial 4G antennas with
millimetre wave 5G antennas presented. Comparison of phased array versus
pattern diversity modules discussed in detail. Fabrication and Measurement
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challenges at mmWaves and Research Avenues in antenna designs for 5G and
beyond presented. Shiban Kishen Koul is an emeritus professor at the Centre for
Applied Research in Electronics at the Indian Institute of Technology Delhi. He
served as the chairman of Astra Microwave Products Limited, Hyderabad from
2009-2018. He is a Life Fellow of the Institution of Electrical and Electronics
Engineering (IEEE), USA, a Fellow of the Indian National Academy of
Engineering (INAE), and a Fellow of the Institution of Electronics and
Telecommunication Engineers (IETE). Karthikeya G S worked as an assistant
professor in Visvesvaraya technological university from 2013 to 2016 and
completed his PhD from the Centre for Applied Research in Electronics at the
Indian Institute of Technology Delhi in Dec.2019. He is a member of IEEEAntenna Propagation Society and Antenna Test and Measurement society.
Frequency-Agile Antennas for Wireless CommunicationsArtech House
Design Antennas for Modern Wireless Communications Systems Written by a
global team of expert contributors, this book offers complete details on the wide
range of antennas used in today's wireless communication networks. Coverage
includes the most popular applications in WWAN (GSM, CDMA, and WCDMA),
WLAN (Bluetooth and WiFi), WMAN (WiMAX), and WPAN (UWB and RFID).
Antennas for Base Stations in Wireless Communications presents a full picture of
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modern base station antenna technology--from fundamentals and parameters to
engineering and advanced solutions--and highlights new technologies in antenna
design with enhanced performance. Real-world case studies provide you with
practical examples that can be applied to your own system designs. Apply
measurement techniques for various parameters Enable frequency re-use and
channel capacity optimization in mobile radio networks Design antennas for
mobile communications-CDMA, GSM, and WCDMA Implement advanced
antenna technologies for GSM base stations Facilitate enhanced system capacity
Design unidirectional antennas, including directed dipole, wideband patch, and
complementary antennas Optimize antenna designs for WLAN (WiFi)
applications Design antennas for Wireless Personal Area Network (WPAN)
applications, including RFID and UWB
This comprehensive treatment of ultrawideband (UWB) antennas and timedomain microwave engineering serves as an invaluable practical reference for
anyone involved in antenna and RF design work. This authoritative volume
enables readers to select the proper UWB antennas for their applications, design
and analyze UWB antennas, and integrate these antennas in an RF system. By
applying time-domain thinking to problems of practical interest, the reader will not
only learn how to build and analyze antennas, but also understand them at the
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most fundamental level. This second edition is updated and expanded
throughout, providing readers with a history of antennas, numerous new problem
sets and worked examples, along with new information on plotting time-domain
field lines, time-domain reflectometry, matching techniques, and more. This book
also addresses system issues like spectral control and antenna efficiency.
The research described here develops and applies novel, ultra-wideband (UWB)
antipodal Vivaldi antennas for high-resolution detection of defects and damages
in composite construction materials and structures using their microwave and
millimeter wave imaging. The author examines the challenges of applying the
UWB microwave technique in that the technique is dependent on the operating
frequency used for the specified material under test. In this context, the
objectives of this research volume include, but are not limited to, development of
a small UWB antenna at frequency range from 5 GHz - 50 GHz for microwave
and millimeter wave imaging of wide range of low loss construction materials,
design of a small UWB antenna operating for microwave and millimeter wave
imaging of low loss and high loss materials for the purpose of detection of
surface damages of concrete under low loss materials, and development of a
UWB antenna at frequency range from 2 GHz - 27 GHz for microwave imaging of
low loss and high loss materials such as concrete structures and layered
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structures for the purpose of detection of cavities inside concrete.
The book deals with theoretical and experimental research of antennas. The
presentation is based on the electromagnetic theory. It begins with the theory of
thin antennas. Thin antennas represent one of the main types of radiators, thus
the theory of thin antennas is the basis of the antennas analysis. Special
attention is paid to the integral equation of Leontovich-Levin for a current along a
straight thin-walled metal cylinder, which is equivalent to the equation of Hallen
with a precise kernel. Together with the analysis of various types of antennas, the
book deals with the problems of synthesis including the creation a wide-band
radiator by means of determining of the types and the magnitudes of
concentrated loads, which are connected along a linear radiator and create in a
given frequency band high electrical performance. Problems of antenna
engineering are discussed in the second half of the book, including the results of
application of a compensation method for the protection of humans against
irradiation and structural features of ship antennas.
Mobile data subscriptions are expected to more than double and mobile wireless
traffic to increase by more than tenfold over the next few years. Proliferation of
smart phones, tablets, and other portable devices are placing greater demands
for services such as web browsing, global positioning, video streaming, and video
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telephony. Many of the proposed solutions to deal with these demands will have
a significant impact on antenna designs. Antennas with frequency agility are
considered a promising technology to help implement these new solutions. This
book provides readers with a sense of the capabilities of frequency-agile
antennas (FAAs), the widely diverse methods for achieving tunability, the current
achievable performance, and the challenges still facing FAA designs. This
resource explores the many aspects of FAAs, including an examination of the
metrics used to evaluate their performance, a review of the most commonly used
antenna elements, an in-depth look at the wide variety of mechanisms for
achieving tunability, and a comprehensive survey of diverse examples of FAA
designs. The focus is on FAAs for wireless mobile communications with
applications including handsets, laptops, wireless machine-to-machine
communications, as well as larger, fixed designs such as cellular base station
antennas.
Stutzman's 3rd edition of Antenna Theory and Design provides a more
pedagogical approach with a greater emphasis on computational methods. New
features include additional modern material to make the text more exciting and
relevant to practicing engineers; new chapters on systems, low-profile elements
and base station antennas; organizational changes to improve understanding;
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more details to selected important topics such as microstrip antennas and arrays;
and expanded measurements topic.
Advances in Microwaves, Volume 7 covers the developments in the study of microwaves. The
book discusses the effect of surface roughness on the propagation of the TEM mode, as well
as the voltage breakdown of microwave antennas. The text also describes the theory and
design considerations of single slotted-waveguide linear arrays and the techniques and
theories that led to the achievement of wide bandwidths and ultralow noise temperatures for
communication applications. The book will prove invaluable to microwave engineers.
Ultra wideband (UWB) has advanced and merged as a technology, and many more people are
aware of the potential for this exciting technology. The current UWB field is changing rapidly
with new techniques and ideas where several issues are involved in developing the systems.
Among UWB system design, the UWB RF transceiver and UWB antenna are the key
components. Recently, a considerable amount of researches has been devoted to the
development of the UWB RF transceiver and antenna for its enabling high data transmission
rates and low power consumption. Our book attempts to present current and emerging trends
in-research and development of UWB systems as well as future expectations.
This useful tool provides the reader with a current overview of where microstrip patch antenna
technology is at, and useful information on how to design this form of radiator for their given
application and scenario. Practical design cases are provided for each goal.
Modern society thrives on communication that is instant and available at all times, a constant
exchange of information that encompasses everything from video streaming to GPS
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navigation. Experts even suggest that in the near future everything from our cars to our kitchen
appliances will be connected to the internet, a feat that would not be possible without
advanced wireless technology. Wideband, Multiband, and Smart Reconfigurable Antennas for
Modern Wireless Communications showcases current trends and novel approaches in the
design and analysis of the antennas that make wireless applications possible, while also
identifying unique integration opportunities for antennas and wireless applications to work
together. By featuring both theoretical and experimental approaches to integration, this book
highlights specific design issues to assist a wide-range of readers including students,
researchers, academics, and industry practitioners. This publication features chapters on a
broad scope of topics including algorithms and antenna optimization, wireless infrastructure
development, wireless applications of intelligent algorithms, antenna architecture, and antenna
reconfiguration techniques.
This resource provides a comprehensive treatment of the methods, analysis, and practice of
impulse and ultrawideband (UWB) systems. Sources, antennas, propagation, electromagnetic
theory, and actual practical systems are explored.This book provides novel perspective on
impulse and short-pulse wireless engineering along with practical guidance on how to build
antennas and radio hardware for high-power impulse signals. Theoretical and experimental
results in the time-frequency domain are presented. The book explains and discusses the
scattering of UWB electromagnetic pulses by conducting and dielectric objects. Impulse
responses of objects and propagation channels are explored with details of signal models and
their spectral characteristics and uses of regularization of a Kramers-Kroning type relation for
estimating transfer functions. Readers gain insight into the development of high-power sources
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of UWB radiation with megavolt effective potential on the base of combined antenna arrays
excited with bipolar voltage pulses. This in-depth volume includes chapters on receiving
antennas, transmitting antennas, and antenna arrays along with details on high-power UWB
radiation sources as well as problem sets.
The “bible of antenna engineering” fully updated to provide state-of-the-art coverage in
antenna design and applications Edited by John L. Volakis, one of the world's leading
authorities in antenna engineering, this trusted resource covers all the classic antenna types
plus many new types and designs used in communications systems, satellites, radars, and
emerging applications from WLAN to automotive systems to biomedical to smart antennas.
You will also find expert discussion of topics critical to successful antenna design and
engineering, such as measurement techniques and computational methods, a materials guide,
wave propagation basics, microwave circuits, and matching techniques, as well as diversity
and MIMO propagation models, frequency selective surfaces, and metamaterials. Packed with
1,500 illustrations, the 4th Edition of Antenna Engineering Handbook presents: Step-by-step
guidance on most antennas (modern and classic) 59 chapters with 21 new chapters and 38
fully updated chapters from the previous edition Contributions from over 80 well-known
antenna experts Full-color insert illustrating many commercial and military antennas Get Quick
Access to All of Today's Cutting-Edge Antennas • Printed and Conformal Antennas •
Wideband Patch Antennas • Wideband Arrays • Leaky-Wave Antennas • EBG Antennas •
UWB Antennas and Arrays • Portable TV Antennas • Reconfigurable Antennas • Active
Antennas • Millimeter Wave and TeraHertz Antennas • Fractal Antennas • Handset and
Terminal Antennas • Biomedical Antennas • ECM and ESM antennas • Dielectric Resonator
Page 9/30

Get Free Chapter 8 Slot Antennas
Antennas • Lens Antennas • Radiometer Antennas • Satellite Antennas • Reflector and Earth
Station Antennas • and Dozens More!
The main objective of this book is to present novel radio frequency (RF) antennas for 5G, IOT,
and medical applications. The book is divided into four sections that present the main topics of
radio frequency antennas. The rapid growth in development of cellular wireless communication
systems over the last twenty years has resulted in most of world population owning
smartphones, smart watches, I-pads, and other RF communication devices. Efficient compact
wideband antennas are crucial in RF communication devices. This book presents information
on planar antennas, cavity antennas, Vivaldi antennas, phased arrays, MIMO antennas,
beamforming phased array reconfigurable Pabry-Perot cavity antennas, and time modulated
linear array.
Low-visibility antennas have many attractive features, such as being low-profile, flexible,
lightweight, small-volume, and low-cost. Low-Visibility Antennas for Communication Systems
provides explicit guidelines for the development of these antennas. Offering valuable insight
into emerging antenna technologies, the book:Introduces the fundamental t

Printed antennas, also known as microstrip antennas, have a variety of beneficial
properties including mechanical durability, conformability, compactness and
cheap manufacturing costs. As such, they have a range of applications in both
the military and commercial sectors, and are often mounted on the exterior of
aircraft and spacecraft as well as incorporated into mobile radio communication
devices. Printed Antennas for Wireless Communications offers a practical guide
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to state-of-the-art printed antenna technology used for wireless systems.
Contributions from renowned global experts within both academia and industry
enable the reader to design printed antennas and associated technologies, and
offer valuable insights into important breakthroughs in these areas. Divided into 3
sections covering fundamental wideband printed radiating elements for wireless
systems, small printed antennas for wireless systems, and advanced concepts
and applications in wireless systems. Provides experimental data and applies
theoretical models to present design performance trends and to give the reader
an in-depth coverage of the area. Presents summaries of different approaches
used in solving wireless systems such as WPAN (wireless personal area
network) and MIMO (multi-input/ multi-output), offering the reader an overall
perspective of the pros and cons of each. Focuses on practical design, examples
and ‘real world’ solutions. Printed Antennas for Wireless Communications offers
an excellent insight on printed antennas from the theoretical to the practical;
hence it will appeal to practicing design engineers within commercial and
governmental/ military organistations, as well as postagraduate students and
researchers in communications technology
With the increased adoption of RFID (Radio Frequency Identification) across
multiple industries, new research opportunities have arisen among many
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academic and engineering communities who are currently interested in
maximizing the practice potential of this technology and in minimizing all its
potential risks. Aiming at providing an outstanding survey of recent advances in
RFID technology, this book brings together interesting research results and
innovative ideas from scholars and researchers worldwide. Current Trends and
Challenges in RFID offers important insights into: RF/RFID Background, RFID
Tag/Antennas, RFID Readers, RFID Protocols and Algorithms, RFID Applications
and Solutions. Comprehensive enough, the present book is invaluable to
engineers, scholars, graduate students, industrial and technology insiders, as
well as engineering and technology aficionados.
Ultra wideband technology is one of the most promising directions in the rapidly
developing modern communications. Ultra wideband communication system
applications include radars, wireless personal area networks, sensor networks,
imaging systems and high precision positioning systems. Ultra wideband
transmission is characterized by high data rate, availability of low-cost
transceivers, low transmit power and low interference. The proposed book
consisting of 19 chapters presents both the state-of-the-art and the latest
achievements in ultra wideband communication system performance, design and
components. The book is addressed to engineers and researchers who are
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interested in the wide range of topics related to ultra wideband communications.
The communication field is evolving rapidly in order to keep up with society’s
demands. As such, it becomes imperative to research and report recent
advancements in computational intelligence as it applies to communication
networks. The Handbook of Research on Recent Developments in Intelligent
Communication Application is a pivotal reference source for the latest
developments on emerging data communication applications. Featuring
extensive coverage across a range of relevant perspectives and topics, such as
satellite communication, cognitive radio networks, and wireless sensor networks,
this book is ideally designed for engineers, professionals, practitioners, upperlevel students, and academics seeking current information on emerging
communication networking trends.
This book highlights technology trends and challenges that trace the evolution of
antenna design, starting from 3rd generation phones and moving towards the
latest release of LTE-A. The authors explore how the simple monopole and whip
antenna from the GSM years have evolved towards what we have today, an
antenna design that is compact, multi-band in nature and caters to multiple
elements on the same patch to provide high throughput connectivity. The scope
of the book targets a broad range of subjects, including the microstrip antenna,
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PIFA antenna, and the monopole antenna to be used for different applications
over three different mobile generations. Beyond that, the authors take a step into
the future and look at antenna requirements for 5G communications, which
already has the 5G drive in place with prominent scenarios and use-cases
emerging. They examine these, and put in place the challenges that lie ahead for
antenna design, particularly in mm-Wave design. The book provides a reference
for practicing engineers and under/post graduate students working in this field.
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 "musthave" 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
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materials. Useful information on units, constants and conversion factors, active
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
post-graduate engineers. * Provides a great way to learn or review the basics of
various technologies, with a minimum of tables, equations, and other heavy
math.
In the high frequency world, the passive technologies required to realize RF and
microwave functionality present distinctive challenges. SAW filters, dielectric
resonators, MEMS, and waveguide do not have counterparts in the low
frequency or digital environment. Even when conventional lumped components
can be used in high frequency applications, their behavior does not resemble that
observed at lower frequencies. RF and Microwave Passive and Active
Technologies provides detailed information about a wide range of component
technologies used in modern RF and microwave systems. Updated chapters
include new material on such technologies as MEMS, device packaging, surface
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acoustic wave (SAW) filters, bipolar junction and heterojunction transistors, and
high mobility electron transistors (HMETs). The book also features a completely
rewritten section on wide bandgap transistors.
This book explains one of the hottest topics in wireless and electronic devices
community, namely the wireless communication at mmWave frequencies,
especially at the 60 GHz ISM band. It provides the reader with knowledge and
techniques for mmWave antenna design, evaluation, antenna and chip
packaging. Addresses practical engineering issues such as RF material
evaluation and selection, antenna and packaging requirements, manufacturing
tolerances, antenna and system interconnections, and antenna One of the first
books to discuss the emerging research and application areas, particularly chip
packages with integrated antennas, wafer scale mmWave phased arrays and
imaging Contains a good number of case studies to aid understanding Provides
the antenna and packaging technologies for the latest and emerging applications
with the emphases on antenna integrations for practical applications such as
wireless USB, wireless video, phase array, automobile collision avoidance radar,
and imaging
The book discusses basic and advanced concepts of microstrip antennas, including
design procedure and recent applications. Book topics include discussion of arrays,
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spectral domain, high Tc superconducting microstrip antennas, optimization, multiband,
dual and circular polarization, microstrip to waveguide transitions, and improving
bandwidth and resonance frequency. Antenna synthesis, materials, microstrip circuits,
spectral domain, waveform evaluation, aperture coupled antenna geometry and
miniaturization are further book topics. Planar UWB antennas are widely covered and
new dual polarized UWB antennas are newly introduced. Design of UWB antennas with
single or multi notch bands are also considered. Recent applications such as, cognitive
radio, reconfigurable antennas, wearable antennas, and flexible antennas are
presented. The book audience will be comprised of electrical and computer engineers
and other scientists well versed in microstrip antenna technology.
Due to progress in the development of communication systems, it is now possible to
develop low-cost wearable communication systems. A wearable antenna is meant to be
a part of the clothing or close to the body and used for communication purposes, which
include tracking and navigation, mobile computing and public safety. Examples include
smartwatches (with integrated Bluetooth antennas), glasses (such as Google Glass
with Wi-Fi and GPS antennas), GoPro action cameras (with Wi-Fi and Bluetooth
antennas), etc. They are increasingly common in consumer electronics and for
healthcare and medical applications. However, the development of compact, efficient
wearable antennas is one of the major challenges in the development of wearable
communication and medical systems. Technologies such as printed compact antennas
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and miniaturization techniques have been developed to create efficient, small wearable
antennas which are the main objective of this book. Each chapter covers enough
mathematical detail and explanations to enable electrical, electromagnetic and
biomedical engineers and students and scientists from all areas to follow and
understand the topics presented. New topics and design methods are presented for the
first time in the area of wearable antennas, metamaterial antennas and fractal
antennas. The book covers wearable antennas, RF measurements techniques and
measured results in the vicinity of the human body, setups and design considerations.
The wearable antennas and devices presented in this book were analyzed by using
HFSS and ADS 3D full-wave electromagnetics software. Explores wearable medical
systems and antennas Explains the design and development of wearable
communication systems Explores wearable reconfigurable antennas for communication
and medical applications Discusses new types of metamaterial antennas and artificial
magnetic conductors (AMC) Reviews textile antennas Dr. Albert Sabban holds a PhD in
Electrical Engineering from the University of Colorado at Boulder, USA (1991), and an
MBA from the Faculty of Management, Haifa University, Israel (2005). He is currently a
Senior Lecturer and researcher at the Department of Electrical and Electronic
Engineering at Kinneret and Ort Braude Engineering Colleges.
The mobile market has experienced unprecedented growth over the last few decades.
Consumer trends have shifted towards mobile internet services supported by 3G and
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4G networks worldwide. Inherent to existing networks are problems such as lack of
spectrum, high energy consumption, and inter-cell interference. These limitations have
led to the emergence of 5G technology. It is clear that any 5G system will integrate
optical communications, which is already a mainstay of wide area networks. Using an
optical core to route 5G data raises significant questions of how wireless and optical
can coexist in synergy to provide smooth, end-to-end communication pathways. Optical
and Wireless Convergence for 5G Networks explores new emerging technologies,
concepts, and approaches for seamlessly integrating optical-wireless for 5G and
beyond. Considering both fronthaul and backhaul perspectives, this timely book
provides insights on managing an ecosystem of mixed and multiple access network
communications focused on optical-wireless convergence. Topics include
Fiber–Wireless (FiWi), Hybrid Fiber-Wireless (HFW), Visible Light Communication
(VLC), 5G optical sensing technologies, approaches to real-time IoT applications,
Tactile Internet, Fog Computing (FC), Network Functions Virtualization (NFV), SoftwareDe?ned Networking (SDN), and many others. This book aims to provide an inclusive
survey of 5G optical-wireless requirements, architecture developments, and
technological solutions.
In the offered book the fundamentals of electromagnetic fields and waves are
discussed based on the great Maxwell equations. The book is conceived as a textbook
for serious technical and classical universities in the considered themes. Nevertheless,
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it can be used, of course, as the reference book for wide group of engineers,
researches and practical experts. Material of this book is divided into four main parts
connected between them. The first part (Fundamental of Electrodynamics) is devoted to
explanation of Maxwell equations and methods of its solutions. Besides classical
interpretation the generalized equations are discussed, which take into consideration
the scalar magnetic fields. New approaches allow description of so-called longitudinal
electromagnetic waves, which have the absolutely non-standard propagation
properties, and permit to explain various electrodynamics paradoxes, which cannot be
explained in another way. The main characteristics of wave processes in the free space
and in transmission lines (feeders) are described. The second part (Radio Wave
Propagation) investigates the obvious patterns of diffraction and interference
phenomena at radio wave propagation for the obstacle presence in the propagation
track, which is typical for all practical situations. Radio wave propagation of various
frequency ranges is fulfilled separately taking into consideration the specific features of
reflections from the atmosphere parts, attenuation in different media, types of
propagating waves, multipath effects, diffraction and non-standard conditions of
obstacle overcoming including non-usual ways of atmosphere ducts. The third part is
devoted to description of various types and antennas, beginning from simplest
(vibrators) and ending by complicate adaptive antenna arrays. Description is fulfilled on
the reviewing level with many obvious figures, not to rely on strict mathematical
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methods, but rather on the concept level. Fourth part includes description of UHF
devices, which are the elements’ base of UHF devices including surface and bulk
integrated UHF circuits. These results have in many aspects the pioneer character and
they are not widely known to experts. Distinctive feature of the offered book is
sufficiently simplifies description of the very complicated electrodynamics problems
available for the modern students and for young engineers. Of course, it is impossible
to deal without mathematics in theses areas but required mathematics can be replaced
by the many patterns, which give the chance to understand problems and to determine
the complex questions. Sample Chapter(s) Chapter1: GENERAL DEFINITIONS AND
RELATIONS OF ELECTRODYNAMICS (498 KB)Contents:FRONT MATTERCHAPTER
1. GENERAL DEFINITIONS AND RELATIONS OF ELECTRODYNAMICSCHAPTER 2.
ELECTROMAGNETIC FIELDS AND WAVESCHAPTER 3. MAIN PHYSICAL
PHENOMENA AT RADIO WAVES PROPAGATIONCHAPTER 4. PROPAGATION OF
RADIO WAVES OF DIFFERENT RANGES AND ITS APPLICATION AREASCHAPTER
5. PRINCIPAL CHARACTERISTICS OF ANTENNASCHAPTER 6. ANTENNAS OF
DECIMILLIMETER, MILLIMETER AND CENTIMETER WAVESCHAPTER 7.
ANTENNAS OD DECIMETER, METER AND DECAMETER WAVESCHAPTER 8.
ANTENNAS OF HECTOMETER, KILOMETER MYRIAMETER WAVESCHAPTER 9.
ANTENNAS FOR TV, RADIO RELAY AND SPACE COMMUNICATION
LINESCHAPTER 10. ELECTROMAGNETIC COMPATIBILITY OF RADIO
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ENGINEERING SYSTEMS. ANTENNAS AND THE PROBLEM OF ITS
MINIATURIZATIONCHAPTER 11. MAIN COMPONENTS OF THE ELEMENT BASE
OF ANTENNA-FEEDER ENGINEERINGCHAPTER 12. BASE ELEMENTS AND
FUNCTIONAL UNITS OF ANTENNA- FEEDER ENGINEERINGBACK
MATTERReadership: The book is conceived as a textbook for serious technical and
classical universities in the considered themes. Nevertheless, it can be used, of course,
as the reference book for wide group of engineers, researches and practical experts.
It is from the hands-on perspective of a lifelong ham radio operator turned professional
“RF and antenna guy” that this book is written. The intense mathematical antenna
descriptions given in most antenna handbooks is more befuddling than enlightening for
many. So in this book the intuitive is emphasized and mathematics is minimized,
though many formulas are given to calculate selected parameters if desired. The
purpose of this book is to provide a basic understanding of antennas and radio
propagation for both professionals and amateurs alike. Many of the technical
explanations were developed for a 5-day antenna course in which the requirement was
to take students from zero to antennas in one week. The characteristics of many
antenna types are discussed and construction recipes are given for building selected
antenna types. The intent is to provide enough basic understanding so that the
interested readers can select an appropriate antenna for their application and then
design and build one for themselves. More than anything this book is intended to give
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the reader a basic understanding of what radio waves are, how they behave, and
insight to the creative thought processes used to build the antennas that launch and
receive them.
The field of antenna engineering has been advancing at a remarkable pace to support
modern communication systems. Recently, significant progress has been made in the
development of new antennas and techniques targeted for applications in medical,
defense, health care, communication, etc. The motivation of this project is to present
cutting-edge research materials in the field of antennas for modern wireless
communication.
Based on Bahl and Bhartia's popular 1980 classic, Microstrip Antennas, this all new
book provides the detail antenna engineers and designers need to design any type of
microstrip antenna. After addressing essential microchip antenna theory, the authors
highlight current design and engineering practices, emphasizing the most pressing
issues in this area, including broadbanding, circular polarization, and active microstrip
antennas in particular. Special design challenges, ranging from dual polarization, high
bandwidth, and surface wave mitigation, to choosing the proper substrate, and shaping
an antenna to achieve desired results are all covered.
Antennas in Inhomogeneous Media details the methods of analyzing antennas in such
inhomogeneous media. The title covers the complex geometrical configurations along
with its variational formulations. The coverage of the text includes various conditions
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the antennas are subjected to, such as antennas in the interface between two media;
antennas in compressible isotropic plasma; and linear antennas in a magnetoionic
medium. The selection also covers insulated loops in lossy media; slot antennas with a
stratified dielectric or isotropic plasma layers; and cavity-backed slot antennas. The
book will be of great use to electrical, communications, and radio engineers.
The book presents solutions to a complex of internal and external problems of
electromagnetics associated with the development of theory, construction of
mathematical models and the development of rigorous methods for calculating the
electrodynamic characteristics of combined vibrator-slot structures. The solutions of
problems for determining the characteristics of impedance vibrator and slot radiators
with arbitrary geometric and electrophysical parameters presented in the monograph
were obtained within the framework of the unified methodological approach to construct
asymptotic solutions of integral equations on currents and their systems. This approach
made it possible to study a number of new combined vibrator-slot structures. The
research results reveal the possibilities of using such structures as basic elements in
the creation of modern antenna-waveguide devices operating in the ranges from meter
to millimeter wavelengths, with new technical characteristics and functional purpose.
The book is intended for senior and postgraduate students and researchers working in
the fields of radiophysics, radio engineering and antenna-feeder design. The book
covers the following topics: • excitation of electromagnetic waves in volumes with
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coordinate boundaries;• general issues of the theory of thin impedance vibrators and
narrow slots in a spatial-frequency representation;• solution of current equations for
isolated vibrator and slot scatterers;• combined radiating vibrator-slot structures in
rectangular waveguide;• T-junctions of rectangular waveguides with vibrator-slot
structures in coupling areas;• waveguide radiation of the combined vibrator-slot
structures;• combined vibrator-slot structures located on a perfectly conducting
sphere;• combined vibrator-slot Radiators in antenna arrays;• ultrawideband vibratorslot structures;
This book focuses on new techniques, analysis, applications and future trends of
microstrip and printed antenna technologies, with particular emphasis to recent
advances from the last decade Attention is given to fundamental concepts and
techniques, their practical applications and the future scope of developments. Several
topics, essayed as individual chapters include reconfigurable antenna, ultra-wideband
(UWB) antenna, reflectarrays, antennas for RFID systems and also those for body area
networks. Also included are antennas using metamaterials and defected ground
structures (DGSs). Essential aspects including advanced design, analysis and
optimization techniques based on the recent developments have also been addressed.
Key Features: Addresses emerging hot topics of research and applications in microstrip
and printed antennas Considers the fundamental concepts, techniques, applications
and future scope of such technologies Discusses modern applications such as wireless
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base station to mobile handset, satellite earth station to airborne communication
systems, radio frequency identification (RFID) to body area networks, etc. Contributions
from highly regarded experts and pioneers from the US, Europe and Asia This book
provides a reference for R&D researchers, professors, practicing engineers, and
scientists working in these fields. Graduate students studying/working on related
subjects will find this book as a comprehensive literature for understanding the present
and future trends in microstrip and printed antennas.
This book describes and provides design guidelines for antennas that achieve
compactness by using the slot radiator as the fundamental building block within a
periodic array, rather than a phased array. It provides the basic electromagnetic tools
required to design and analyse these novel antennas, with sample calculations where
relevant. The book presents a focused introduction and valuable insights into the
relevant antenna technology, together with an overview of the main directions in the
evolving technology of compact planar arrays. While the book discusses the historical
evolution of compact array antennas, its main focus is on summarising the extensive
body of literature on compact antennas. With regard to the now ubiquitous slot radiator,
it seeks to demonstrate how, despite significant antenna size reductions that at times
even seem to defy the laws of physics, desirable radiation pattern properties can be
preserved. This is supported by an examination of recent advances in frequency
selective surfaces and in metamaterials, which can, if handled correctly, be used to
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facilitate physics-defying designs. The book offers a valuable source of information for
communication systems and antenna design engineers, especially thanks to its
overview of trends in compact planar arrays, yet will also be of interest to students and
researchers, as it provides a focused introduction and insights into this highly relevant
antenna technology.
Presents recent progress in low-profile natural and metamaterial antennas This book
presents the full range of low-profile antennas that use novel elements and take
advantage of new concepts in antenna implementation, including metamaterials.
Typically formed by constructing lattices of simple elements, metamaterials possess
electromagnetic properties not found in naturally occurring materials, and show great
promise in a number of low-profile antenna implementations. Introductory chapters
define various natural and metamaterial-based antennas and provide the fundamentals
of writing computer programs based on the method of moments (MoM) and the finitedifference time-domain method (FDTDM). Chapters then discuss low-profile natural
antennas classified into base station antennas, mobile card antennas, beam-forming
antennas, and satellite-satellite and earth-satellite communications antennas. Final
chapters look at various properties of low-profile metamaterial-based antennas,
revealing the strengths and limitations of the metamaterial-based straight line antenna
(metaline antenna), metamaterial-based loop antenna (metaloop), open metaloop
antenna, the effects of counter dual-band CP radiation, and more. Offers
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comprehensive coverage of both metamaterials and natural materials for low-profile
antennas Written by an internationally-recognized expert in the field of low-profile
antennas Depicts actual high-performance low-profile antennas for the antenna
engineer Draws on classroom-tested material in graduate courses and short courses
over the past 20 years Low-Profile Natural and Metamaterial Antennas is a must-have
reference book for advanced undergraduate and graduate level students as well as
antenna engineers interested in low-profile antenna design theory.
Substrate-Integrated Millimeter-Wave Antennas for Next-Generation Communication
and Radar Systems The first and only comprehensive text on substrate-integrated
mmW antenna technology, state-of-the-art antenna design, and emerging wireless
applications Substrate-Integrated Millimeter-Wave Antennas for Next-Generation
Communication and Radar Systems elaborates the most important topics related to
revolutionary millimeter-wave (mmW) technology. Following a clear description of
fundamental concepts including substrate-integrated waveguides and loss analysis, the
text treats key design methods, prototyping techniques, and experimental setup and
testing. The authors also highlight applications of mmW antennas in 5G wireless
communication and next-generation radar systems. Readers are prepared to put
techniques into practice through practical discussions of how to set up testing for
impedance matching, radiation patterns, gain from 24GHz up to 325 GHz, and more.
This book will bring readers state-of-the-art designs and recent progress in substratePage 28/30
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integrated mmW antennas for emerging wireless applications. Substrate-Integrated
Millimeter-Wave Antennas for Next-Generation Communication and Radar Systems is
the first comprehensive text on the topic, allowing readers to quickly master mmW
technology. This book: Introduces basic concepts such as metamaterials Huygens’s
surface, zero-index structures, and pattern synthesis Describes prototyping in the form
of fabrication based on printed-circuit-board, low-temperature-co-fired-ceramic and
micromachining Explores applications for next-generation radar and imaging systems
such as 24-GHz and 77-GHz vehicular radar systems Elaborates design methods
including waveguide-based feeding network, three-dimensional feeding structure,
dielectric loaded aperture antenna element, and low-sidelobe synthesis The mmW is
one of today’s most important emerging technologies. This book provides graduate
students, researchers, and engineers with the knowledge they need to deploy mmW
systems and develop new antenna designs with low cost, low loss, and low complexity.
A one-stop reference to the design and analysis of nonplanarmicrostrip structures.
Owing to their conformal capability, nonplanar microstripantennas and transmission
lines have been intensely investigatedover the past decade. Yet most of the
accumulated research has beentoo scattered across the literature to be useful to
scientists andengineers working on these curved structures. Now, antenna expert KinLu Wong compiles and organizes thelatest research results and other cutting-edge
developments into anextensive survey of the characteristics of microstrip
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antennasmounted on canonical nonplanar surfaces. Demonstrating a variety
oftheoretical techniques and deducing the general characteristics ofnonplanar
microstrip antennas from calculated results, Wongthoroughly addresses the problems
of cylindrical, spherical, andconical structures and gives readers powerful design
andoptimization tools. Up-to-date topics range from specific applications of
sphericaland conical microstrip arrays to the curvature effects on theanalysis of
cylindrical microstrip lines and coplanar waveguides.With 256 illustrations and an
exhaustive list of references,Design of Nonplanar Microstrip Antennas and
TransmissionLines is an indispensable guide for antenna designers inwireless and
personal communications and in radar systems, and aninvaluable reference for
researchers and students interested inthis important technology.
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