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PREFACE

Today, in the day to day life, when communication systems have
become the basic part of one’s life, for increasing the business, for
security, for multimedia or more than that say for the purpose of mere
entertainment; the need of antenna has increased in the communiqué
market. Thus, as antennas are the basic parts of these systems
therefore no one can ever imagine any data transfer via wireless,
mobile, optical or satellite communications without them or even chat-
ting with our friends sitting at the other part of the earth. These ante-
nnas work along the transmitter and receiver systems to instantan-
eously transfer the important information across the globe in few
seconds.

Generally, on an outing everyone have seen many kinds of
antenna mounted on the roof of a building, on the towers, on back of
vehicles, on Wi-Fi sets on military tankers or even on the cordless
mobile phone sets carried by all. The antennas are designed according
to the frequency and the application for which it has to be used. For
last many years the antennas are developed according to one’s
personal need. Therefore, these antennas are of many types, Yagi-Uda
antennas used for T.V. Reception, Dish (Lens) antennas for Digital
T.V. reception purpose, Parabolic reflectors along with the helical
antennas for satellite communication, whip antenna for FM reception
on the mobile vehicles, Horn antenna are mounted on the surface of
the aircraft for receiving and transmitting various frequencies, last
but not the most commonly used antennas are the microstrip
antennas which are made up of only a patch of a conductive material

on the mobile phone sets. Recently this technology is advancing
towards the development of “SMART ANTENNAS”.

The motivation of writing this text came when one our author
during her regular classroom teaching felt the absence of a suitable
text for this topic. This book is to fill the void and is designed for the
final year undergraduate or to assists the first year post graduate
students of electronics and communication engineering and allied
subjects. It may be difficult to cover the entire text in one semester.
Depending on other courses offered and the emphasis given in a
programme, a teacher may omit one or two topics.

Book is a perfect blend of theoritical and practical aspects of the
topic. Concepts and analytical mathematical treatment are given only
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to the extent required. Worked out examples are given where
considered necessary. To cover the practical topics and by keeping in
mind the need of dissertation project for the post graduate students a
brief description of an antenna designing software IE3D is introduced
as a unit of this book.

UNIT 1: Antenna Fundamentals

This unit is the introductory preface for understanding the
working of an antenna system. It includes all the basic parameters
which play an important role in understanding how an antenna works
or the parameters to be kept in mind during the designing of an
antenna.

UNIT 2: Types of antenna

This part of the book covers all the types of antenna used today
for different types of communication techniques. Here all the
emphasis is on how a particular antenna works, where these designed
antennas can be used, what are the suitable frequency range for the
same and much more.

UNIT 3: Antenna Arrays

Here in this unit the emphasis is on the theory of using more
than one antenna of the same type as an array; so as to increase the
gain of the system. Further, we have discussed various techniques like
the old method and the Binomial array technique for the designing of
an array.

UNIT 4: Radio wave propagation-I

The text given under this unit is providing the information
related to all the three modes of propagation, i.e. the ground wave, sky
wave and the space wave propagation. Along with this it gives the
relevant structures of the ionosphere which changes according to day
and night. It is also covered that how this change effects the
transmission during both these different timings.

UNIT 5: Radio wave propagation-II

This unit is a continuous sequence of the 4 unit. Here we discuss
the basic parameters included during different modes of propagations,
according to which the height of antenna, distance between two
stations are been decided and much more.
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UNIT 6: Advance antenna Topics

This part of the book is written by keeping in mind the need of
our post graduate students where they are briefed about the advance
applications of antenna such as- Smart Antenna, antennas for
biomedical applications, antennas for monitoring RF radiation, IR
antennas, phased array.

UNIT 7: IE3D Antenna designing software

This unit full fills the entire basic requirement for a basic learner
of this software used for the purpose of designing of own antenna.

We set out to write this book with an aim of giving a broad, yet
fairly in depth, and up-to-date coverage of Antenna and Wave
Propagation. How far we have succeeded in this aim is for the readers
to judge. We would be grateful for comments from the readers,
especially students, teachers and practising professionals.

Ashish Mathur
Ranjana Trivedi
Geetika Bhati Mathur
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