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Most textbooks in the field are either too advanced for students or don’t
adequately cover current research topics. Bridging this gap, Electronic
Structure of Materials helps advanced undergraduate and graduate students
understand electronic structure methods and enables them to use these techniques
in their work.

Developed from the author’s lecture notes, this classroom-tested book takes a
microscopic view of materials as composed of interacting electrons and nuclei. It
explains all the properties of materials in terms of basic quantities of electrons
and nuclei, such as electronic charge, mass, and atomic number. Based on
quantum mechanics, this first-principles approach does not have any adjustable
parameters.

The first half of the text presents the fundamentals and methods of electronic
structure. Using numerous examples, the second half illustrates applications of
the methods to various materials, including crystalline solids, disordered
substitutional alloys, amorphous solids, nanoclusters, nanowires, graphene,
topological insulators, battery materials, spintronic materials, and materials under
extreme conditions.

Every chapter starts at a basic level and gradually moves to more complex topics,
preparing students for more advanced work in the field. End-of-chapter exercises
also help students get a sense of numbers and visualize the physical picture
associated with the problem. Students are encouraged to practice with the
electronic structure calculations via user-friendly software packages.
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Most textbooks in the field are either too advanced for students or don’t adequately cover current research
topics. Bridging this gap, Electronic Structure of Materials helps advanced undergraduate and graduate
students understand electronic structure methods and enables them to use these techniques in their work.

Developed from the author’s lecture notes, this classroom-tested book takes a microscopic view of materials
as composed of interacting electrons and nuclei. It explains all the properties of materials in terms of basic
quantities of electrons and nuclei, such as electronic charge, mass, and atomic number. Based on quantum
mechanics, this first-principles approach does not have any adjustable parameters.

The first half of the text presents the fundamentals and methods of electronic structure. Using numerous
examples, the second half illustrates applications of the methods to various materials, including crystalline
solids, disordered substitutional alloys, amorphous solids, nanoclusters, nanowires, graphene, topological
insulators, battery materials, spintronic materials, and materials under extreme conditions.

Every chapter starts at a basic level and gradually moves to more complex topics, preparing students for
more advanced work in the field. End-of-chapter exercises also help students get a sense of numbers and
visualize the physical picture associated with the problem. Students are encouraged to practice with the
electronic structure calculations via user-friendly software packages.
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Editorial Review

Review

"This book gives an excellent introduction to the electronic structure of materials for newcomers to the field.
… very useful as a source of fundamental knowledge for theoretical calculations. … I can recommend this
book without hesitation to all interested in electronic structure of materials, particularly to those entering the
field. It is written at a level appropriate to advanced undergraduate and graduate students. Also, it is a good
book for researchers with a chemistry, physics, or materials background."
?MRS Bulletin, Volume 39, August 2014

About the Author

Rajendra Prasad is a professor of physics at the Indian Institute of Technology (IIT) Kanpur. He received a
PhD in physics from the University of Roorkee (now renamed as IIT Roorkee) and completed postdoctoral
work at Northeastern University. Dr. Prasad is a fellow of the National Academy of Sciences, India.
Spanning over four decades, his research work focuses on the electronic structure of metals, disordered
alloys, atomic clusters, transition metal oxides, ferroelectrics, multiferroics, and topological insulators.

Users Review

From reader reviews:

Robert Jenkins:

Nowadays reading books are more than want or need but also turn into a life style. This reading routine give
you lot of advantages. Advantages you got of course the knowledge the rest of the information inside the
book that improve your knowledge and information. The data you get based on what kind of guide you read,
if you want attract knowledge just go with knowledge books but if you want feel happy read one together
with theme for entertaining such as comic or novel. The particular Electronic Structure of Materials is kind
of reserve which is giving the reader capricious experience.

Maude Porter:

Hey guys, do you would like to finds a new book to read? May be the book with the name Electronic
Structure of Materials suitable to you? Often the book was written by renowned writer in this era. The book
untitled Electronic Structure of Materialsis the main of several books in which everyone read now. This
particular book was inspired many men and women in the world. When you read this guide you will enter
the new shape that you ever know prior to. The author explained their idea in the simple way, so all of people
can easily to recognise the core of this book. This book will give you a great deal of information about this
world now. To help you see the represented of the world within this book.



Mary Clement:

Why? Because this Electronic Structure of Materials is an unordinary book that the inside of the book
waiting for you to snap the idea but latter it will shock you with the secret it inside. Reading this book close
to it was fantastic author who also write the book in such awesome way makes the content on the inside
easier to understand, entertaining method but still convey the meaning fully. So , it is good for you because
of not hesitating having this any longer or you going to regret it. This amazing book will give you a lot of
advantages than the other book have such as help improving your ability and your critical thinking approach.
So , still want to hesitate having that book? If I were being you I will go to the guide store hurriedly.

George Hyler:

Do you have something that that suits you such as book? The reserve lovers usually prefer to opt for book
like comic, small story and the biggest some may be novel. Now, why not striving Electronic Structure of
Materials that give your fun preference will be satisfied simply by reading this book. Reading routine all
over the world can be said as the opportinity for people to know world a great deal better then how they react
when it comes to the world. It can't be claimed constantly that reading behavior only for the geeky man but
for all of you who wants to possibly be success person. So , for all you who want to start reading through as
your good habit, it is possible to pick Electronic Structure of Materials become your own personal starter.
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