Reflectarray Antennas
for Strategic Defense Technology



Reflectarray Antennas
for Strategic Defense Technology

Muhammad Yusof Ismail
Muhammad Inam Abbasi

DR
2012



© Penerbit UTHM
First Edition 2012

Copyright reserved. Reproduction of any articles, illustrations and content
of this book in any form be it electronic, mechanical photocopy, recording
or any other form without any prior written permission from The Publisher’s
Office of Universiti Tun Hussein Onn Malaysia, Parit Raja, Batu Pahat, Johor
is prohibited. Any negotiations are subjected to calculations of royalty and
honorarium.

Cataloging in Publishing Data National Library of Malaysia

Muhammad Yusof Ismail
Reflectarray antennas for strategic defense technology/
Muhammad Yusof Ismail, Muhammad Inam Abbasi.
ISBN 978-967-0468-01-3
1. Antennas, Reflector. 2. Antenna arrays. I. Muhammad Inam Abbasi.
621.3824

Published by:
Penerbit UTHM
Universiti Tun Hussein Onn Malaysia
86400 Parit Raja,
Batu Pahat, Johor
Tel: 07-453 7051 / 7454
Fax: 07-453 6145

Website: http://penerbit.uthm.edu.my
E-mail: pt@uthm.edu.my

Penerbit UTHM is a member of
Maijlis Penerbitan [Imiah Malaysia
(MAPIM)

Printed by:
Penerbit UTHM
Universiti Tun Hussein Onn Malaysia
86400 Parit Raja,
Batu Pahat, Johor
Tel: 07-453 7051 / 7454
Fax: 07-453 6145



Preface \Y

Preface

In the recent years, reflectarray antennas are being used
extensively in radars and wireless systems which can be applied
for defense technology. The rapid progress in the development
of active reflectarray antenna technology has led to the various
potential communications applications especially in military
technology.

This book is intended for postgraduate students and
researchers specializing in microwave propagation, antennas
and radar systems. It will also serve as a reference material for
engineers particularly in the wireless communications industry.
The fundamental concepts and principles behind reflectarray
antennas are thoroughly explained in a simpler manner. Each
chapter contains different fundamental backgrounds which help
the readers to understand the basic requirements of reflectarray
antenna for defense applications.

Chapter 1 introduces the book with its background and
applications. Fundamental concept of microwave propagation
associated with Maxwell Equations is presented in this chapter
in order to form the basis for the solution of plane waves that are
used in the analysis of reflectarray antenna. Basic established
electromagnetic energy equations are briefly derived to enable
the background of microwave propagation in different spectrum
of frequencies. The principles of plane waves in different mediums
are also described which highlight the main sources of losses of
propagation of wave energy. The study of loss mechanism of wave
propagation provides an insight to understand the reflectarray
losses which is explained in Chapter 3.

Chapter 2 presents the basic military technology which
involves the general science of military systems. The essence of
the need of advanced military systems are also described in detail
which take into account branches of military science and different
types of military technology that provides the fundamental concept
of microwave propagation.

The emerging flat antenna systems called reflectarray as
the main antenna technology are described in Chapter 3. Different
analysis techniques used for microwave antenna design are
explained. The fundamental comparison of reflectarray antennas
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with the existing parabolic reflectors is generally given. Design
considerations of passive reflectarray are also briefly covered.

The significant features of reconfigurable reflectarray
antenna for beam shaping realization are highlighted in Chapter
4. The details of the mechanical systems of phased array antenna
and parabolic reflectors are explained. The novel design of
reconfigurable reflectarray antennas is also provided which
concentrates on a simple technique based on electronic control
systems. Latest design development of reconfigurable antennas
which focuses on radar and defense applications is also given.

Chapter 5 is devoted to implementation of reflectarray
antenna systems for strategic defense applications. The basic
concept of radar cross section and the relationship with properties
of passive and active microwave absorbers are presented. The
strategy of radar cross section reduction using electronic control
technique is also provided.

Authors are grateful to the Ministry of Higher Education of
Malaysia for funding this research work under the Best Fundamental
Research Grant Scheme award (FRGS VOT-0983) and Prototype
Research Grant Scheme (PRGS VOT-0904). Special thanks to the
staff of Wireless and Radio Science Centre (WARAS), University
Tun Hussein Onn Malaysia for the technical support during this
work.
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