Preface

Nanotechnology has opened up a new area of research in different fields.
Advantages are as many as to overcome disadvantages. The present collection
intends to describe the applications of electron paramagnetic resonance
(EPR) spectroscopy in the area of nanomaterial characterization. I have used all the
three names in the title of the book for the technique, viz, electron magnetic
resonance (EMR), electron paramagnetic resonance (EPR) and electron spin reso-
nance (ESR). Logically EMR includes the terms EPR and ESR. Most of the
available books on EPR generally involve mathematics and quantum mechanics. It
poses a hurdle before the scientists from other disciplines. I have tried to avoid these
mathematical details to make this collection more meaningful for readers from
different disciplines.

This book contains two parts. First part deals with nanomaterials and their
classification. Second part deals with EMR characterization of nanomaterials.
Chapter “Nanomaterials and their Classification” by Cristina Buzea and Ivan
Pacheco is an excellent attempt to acquaint the reader with the nanomaterials and
highlights their physico-chemical properties. Chapter “A Brief Manifestation of
Nanotechnology” by Sharda Sundaram Sanjay and Avinash C. Pandey comple-
ments Chapter “Nanomaterials and their Classification” and includes applications
based classification. A section on magnetization dynamics of nanomaterials which
is covered in this chapter provides a link to the second part on EMR characteri-
zation of nanomaterials. Chapter “An Overview on Advances in the NanoCarriers
Drug Delivery Systems” by Anjana Pandey gives an overview of the recent trends
of nanocarriers drug delivery systems which have attracted the attention of the
scientific community due to several advantages over the conventional drug delivery
systems.

Applications of EMR spectroscopy covered in second part of the book deal
basically with two different categories of nanomaterials—metallic nanoparticles and
metal oxide nanoparticles. Chapter “EMR of Metallic Nanoparticles” by Siavash
Iravani deals with EMR of metallic nanoparticles. Chapter “Electron Spin
Resonance Applied to Nanosized-Doped Oxides” by Cesare Oliva and Marco
Scavini covers the ESR of nanosized doped oxides. Chapter “EPR Studies of
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Cerium Dioxide Nanoparticles” by me and my co-author Rafail Rakhmatullin deals
with recent EPR applications in the characterization of ceria nanoparticles. Most of
this chapter is based on the research work of Rafail Rakhmatullin and co-workers.
Chapter “Synthesis and Characterization of Undoped and Doped (Mn, Cu, Co) ZnO
Nanoparticles: An EPR Study” by Seyda Colak and Cangul Akturk covers EPR of
zinc oxide nanoparticles.

I am grateful to Prof. Ram Kripal, Head, Department of Physics, University of
Allahabad who has introduced me to the language of EMR research. I sincerely
thank Swati Meherishi, Publishing Editor, Springer for giving me an opportunity to
present this book to the readers. My special thanks to Dr. Natalia Noginova
(Norfolk State University, Norfolk, VA), Dr. Emre Erdem (University of Freiburg,
Germany), Dr. Bernadeta Dobosz (Adam Mickiewicz University, Poland), and Dr.
Thomas Yeager (Victoria University, Melbourne, Australia) for taking their time to
go through the chapters and provide their valuable reviews. I would also like to
thank the authors for their contributions.

My sincere thanks to Prof. Raja Ram Yadav, Department of Physics, University
of Allahabad, Dr. M. Massey, Principal, Ewing Christian College, Allahabad and
my colleagues Dr. R.C. Mital, Dr. Anjani Kumar Singh, Dr. Mrs. Kusum Lata
Pandey, and Dr. Anil Kumar Singh for their constant encouraging remarks and
suggestions during the development of this book.

It is difficult to express my gratitude in words to my brother Dr. Arun K. Shukla,
Department of Biological Sciences and Bioengineering, Indian Institute of
Technology, Kanpur, who has always been there to help me. My special thanks are
also due to my wife Dr. Neelam Shukla.

In spite of our efforts, errors and omissions might have crept in. I request
esteemed readers to bring these mistakes to our notice.

Allahabad, India Ashutosh Kumar Shukla
December 2015
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