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Fundamentals and Applications of Magnetic Materials
Kannan M. Krishnan, Oxford University Press (2016)

As the title suggests, the book describes the fundamentals to applications of magnetic materials
in a systematic and logical manner. The book is based on lecture materials that the author
acquired over the past 20 or more years through teaching undergraduate and graduate students,
and each chapter has practice questions included as well. The book has been designed so that the
concepts regarding magnetism and the fundamentals and applications of magnetic materials are
understandable by students and researchers from varied backgrounds including physicists,
electrical engineers, metallurgists, and those from the bio sciences. In order to qualitatively
understand magnetism related phenomena, it is necessarily to use mathematical formulae —
however, it appears that difficult formulae have been kept to a minimum. Additionally, easily
understandable figures and graphs have been included to help one grasp the formulae and topics
covered, and valuable data, which presumably were provided by the author’s wide network of
friends, have been used in a number of places. This would be a useful textbook for graduate
students, and a useful reference book for researchers and technicians involved in the application
of magnetic materials.

Chapters 1-5 cover the basics of magnetic physics, chapters 6-8 cover the physical properties of
magnetic materials, chapters 9-10 discuss the effect of shape and size on magnetic materials, and
chapters 11-14 look at the applications of magnetic materials. The book is designed so that you
can understand each chapter separately regardless of which chapter you start from, and it
includes information regarding not just bulk properties but also thin film and nanoparticle
properties, surface and interface properties, and magnetic property characterization and analysis
techniques. Additionally, if one wants to understand the basics behind the application of
magnetic materials, one just needs to look up the chapter that is relevant to that basic concept
without having to refer to other books, meaning that one only needs to use this book as the one
reference book. Finally, if one wants to understand a specific topic in greater detail, each chapter
has ample references listed.

This book was published in the latter half of 2016 and it explains thin film and nanoparticle
applications in more detail than those of the bulk, and it includes the latest information about the
application of magnetic materials in growing areas. The book explains applications such as
memory storage (eg. magnetic hard disc, MRAM)), spintronics (eg. TMR and spin transistors),
and magnetic nanoparticle usage for biomedical and bio-related applications. While the book is
written in English and covers 794 pages, the book is written in easily understandable, concise
English. Given that research papers and technical reports are being translated into English,
reflecting the recent internalization of industrial technology, this is an English book that I would
like to recommend to students, technicians, and researchers who are interested in magnetism and
the applications of magnetic materials."
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