
Springer Series on Atomic, Optical,
and Plasma Physics

Volume 91

Editor-in-chief

Gordon W.F. Drake, Windsor, Canada

Series editors

James Babb, Cambridge, USA
Andre D. Bandrauk, Sherbrooke, Canada
Klaus Bartschat, Des Moines, USA
Philip George Burke, Belfast, UK
Robert N. Compton, Knoxville, USA
Tom Gallagher, Charlottesville, USA
Charles J. Joachain, Bruxelles, Belgium
Peter Lambropoulos, Iraklion, Greece
Gerd Leuchs, Erlangen, Germany
Pierre Meystre, Tucson, USA

yks@ire.kharkov.ua



The Springer Series on Atomic, Optical, and Plasma Physics covers in a
comprehensive manner theory and experiment in the entire field of atoms and
molecules and their interaction with electromagnetic radiation. Books in the series
provide a rich source of new ideas and techniques with wide applications in fields
such as chemistry, materials science, astrophysics, surface science, plasma
technology, advanced optics, aeronomy, and engineering. Laser physics is a
particular connecting theme that has provided much of the continuing impetus for
new developments in the field, such as quantum computation and Bose-Einstein
condensation. The purpose of the series is to cover the gap between standard
undergraduate textbooks and the research literature with emphasis on the
fundamental ideas, methods, techniques, and results in the field.

More information about this series at http://www.springer.com/series/411

yks@ire.kharkov.ua

http://www.springer.com/series/411


Yuriy Sirenko • Lyudmyla Velychko
Editors

Electromagnetic Waves
in Complex Systems
Selected Theoretical and Applied Problems

123

yks@ire.kharkov.ua



Editors
Yuriy Sirenko
Usikov Institute for Radiophysics
and Electronics

Kharkiv
Ukraine

Lyudmyla Velychko
Usikov Institute for Radiophysics
and Electronics

Kharkiv
Ukraine

ISSN 1615-5653 ISSN 2197-6791 (electronic)
Springer Series on Atomic, Optical, and Plasma Physics
ISBN 978-3-319-31630-7 ISBN 978-3-319-31631-4 (eBook)
DOI 10.1007/978-3-319-31631-4

Library of Congress Control Number: 2016935966

© Springer International Publishing Switzerland 2016
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made.

Printed on acid-free paper

This Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG Switzerland

yks@ire.kharkov.ua



Preface

Our aim in writing this manuscript was to provide young researches and graduate
students with a book that combines examples of solving serious research problems
in electromagnetics and original results that encourage further investigations. The
book contains seven papers on various aspects of resonant wave propagation and
scattering written by different authors. Each paper solves one original problem.
However, all of the papers are unified by authors’ desire to show the advantages of
rigorously justified approaches to all stages of the study: from problem formulation
and selection of the method of attack to interpretation of the results.

A glance at the Contents will reveal a range of physical problems raised in the
book. Mostly, those are the problems associated with wave propagation and scat-
tering in natural and artificial environments or with designing the elements and
units for antenna feeders. The authors invoke both theoretical (analytical and
numerical) and experimental techniques for handling the problems. Considerable
attention is given to the mathematical simulation issues, problems of computational
efficiency, and physical interpretation of the results of numerical or full-scale
experiments. Most of the presented results are original and have not been published
earlier.

The need for rigorous theoretical justification of mathematical modeling and
computational experiments—the widely used methodologies of obtaining new
knowledge—is evident. Underformulated problems, neglect of the estimation of
stability and convergence of numerical schemes cannot guarantee reliability of the
results. Furthermore, the rigorous theoretical basis of the laboratory and full-scale
experiments allows to conduct research saving time and material resources, to
safely test simulated devices in a variety of operating conditions. To demonstrate
the advantages of rigorous approaches and their realizability is the heart of the
ideology of this book. And we address it to those young researchers who are going
to work actively and fruitfully in the field of theoretical and applied physics,
electronics, and optics.

The authors of this book are mostly current or former employees of the
Department of Mathematical Physics at the O.Ya. Usikov Institute for Radiophysics
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and Electronics of the National Academy of Sciences (Kharkiv, Ukraine). Professor
Yuriy Sirenko, who has been at the head of the department over the last 25 years,
initiated the writing of this rather unusual in its conception book. He has had a
major influence on it, both scientific and organizational, and managed to inspire
other colleagues with his idea.

The assumed background of the reader is mostly limited to standard under-
graduate topics in physics and mathematics.

Kharkiv, Ukraine Lyudmyla Velychko
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