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This book is an introduction to the quantum theory of materials and first-
principles computational materials modelling. It explains how to use density
functional theory as a practical tool for calculating the properties of materials
without using any empirical parameters. The structural, mechanical, optical,
electrical, and magnetic properties of materials are described within a single
unified conceptual framework, rooted in the Schrodinger equation of quantum
mechanics, and powered by density functional theory.

This book is intended for senior undergraduate and first-year graduate students in
materials science, physics, chemistry, and engineering who are approaching for
the first time the study of materials at the atomic scale. The inspiring principle of
the book is borrowed from one of the slogans of the Perl programming language,
'Easy things should be easy and hard things should be possible'. Following this
philosophy, emphasis is placed on the unifying concepts, and on the frequent use
of simple heuristic arguments to build on one's own intuition. The presentation
style is somewhat cross disciplinary; an attempt is made to seamlessly combine
materials science, quantum mechanics, electrodynamics, and numerical analysis,
without using a compartmentalized approach. Each chapter is accompanied by an
extensive set of references to the original scientific literature and by exercises
where all key steps and final results are indicated in order to facilitate learning.
This book can be used either as a complement to the quantum theory of
materials, or as a primer in modern techniques of computational materials
modelling using density functional theory.
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This book is an introduction to the quantum theory of materials and first-principles computational materials
modelling. It explains how to use density functional theory as a practical tool for calculating the properties of
materials without using any empirical parameters. The structural, mechanical, optical, electrical, and
magnetic properties of materials are described within a single unified conceptual framework, rooted in the
Schrodinger equation of quantum mechanics, and powered by density functional theory.

This book is intended for senior undergraduate and first-year graduate students in materials science, physics,
chemistry, and engineering who are approaching for the first time the study of materials at the atomic scale.
The inspiring principle of the book is borrowed from one of the slogans of the Perl programming language,
'Easy things should be easy and hard things should be possible'. Following this philosophy, emphasis is
placed on the unifying concepts, and on the frequent use of simple heuristic arguments to build on one's own
intuition. The presentation style is somewhat cross disciplinary; an attempt is made to seamlessly combine
materials science, quantum mechanics, electrodynamics, and numerical analysis, without using a
compartmentalized approach. Each chapter is accompanied by an extensive set of references to the original
scientific literature and by exercises where all key steps and final results are indicated in order to facilitate
learning. This book can be used either as a complement to the quantum theory of materials, or as a primer in
modern techniques of computational materials modelling using density functional theory.
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Editorial Review

Review
At last an undergraduate/graduate textbook that demonstrates the power of density functional theory not only
to help interpret experimental data but also to predict the properties of new materials. Each chapter is lucidly
presented with heuristic, intuitive arguments leading to the main ideas before numerous examples illustrate
the often remarkable accuracy of density functional theory over a wide range of electronic, structural,
mechanical, optical and magnetic properties. A book that should be on the shelves of every library in
Materials Science and Engineering, Physics and Chemistry departments. David Pettifor, University of
Oxford The density functional theory has finally brought quantum mechanics into materials science. Its
proven ability to produce correct predictions of properties of real materials means that it has taken over as
the premier method in solid state materials, ultimately because of its suitability as a numerical method. While
traditional books still build from analytically tractable models, this book reflects more accurately current
practice. The book will be ideal for a graduate-level student with a grounding in quantum mechanics, and
could be tackled in an undergraduate course. Graeme Ackland, University of Edinburgh
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Users Review

From reader reviews:

Lydia Sanders:

The knowledge that you get from Materials Modelling using Density Functional Theory: Properties and
Predictions is the more deep you searching the information that hide into the words the more you get
interested in reading it. It doesn't mean that this book is hard to be aware of but Materials Modelling using
Density Functional Theory: Properties and Predictions giving you enjoyment feeling of reading. The article
writer conveys their point in specific way that can be understood by means of anyone who read this because
the author of this publication is well-known enough. That book also makes your own vocabulary increase
well. So it is easy to understand then can go with you, both in printed or e-book style are available. We
recommend you for having that Materials Modelling using Density Functional Theory: Properties and
Predictions instantly.



Jose Gray:

This Materials Modelling using Density Functional Theory: Properties and Predictions tend to be reliable for
you who want to certainly be a successful person, why. The reason why of this Materials Modelling using
Density Functional Theory: Properties and Predictions can be one of several great books you must have is
actually giving you more than just simple reading through food but feed you actually with information that
probably will shock your prior knowledge. This book is handy, you can bring it almost everywhere and
whenever your conditions both in e-book and printed people. Beside that this Materials Modelling using
Density Functional Theory: Properties and Predictions forcing you to have an enormous of experience for
instance rich vocabulary, giving you test of critical thinking that we understand it useful in your day activity.
So , let's have it and enjoy reading.

Brenda Carey:

In this age globalization it is important to someone to get information. The information will make anyone to
understand the condition of the world. The condition of the world makes the information quicker to share.
You can find a lot of recommendations to get information example: internet, magazine, book, and soon. You
can view that now, a lot of publisher this print many kinds of book. The book that recommended to your
account is Materials Modelling using Density Functional Theory: Properties and Predictions this publication
consist a lot of the information from the condition of this world now. That book was represented so why is
the world has grown up. The words styles that writer make usage of to explain it is easy to understand. The
writer made some investigation when he makes this book. Here is why this book suited all of you.

Betty Richey:

This Materials Modelling using Density Functional Theory: Properties and Predictions is completely new
way for you who has intense curiosity to look for some information since it relief your hunger of
information. Getting deeper you on it getting knowledge more you know or else you who still having little
digest in reading this Materials Modelling using Density Functional Theory: Properties and Predictions can
be the light food for yourself because the information inside this particular book is easy to get by means of
anyone. These books develop itself in the form which is reachable by anyone, yeah I mean in the e-book
contact form. People who think that in e-book form make them feel drowsy even dizzy this e-book is the
answer. So there is no in reading a e-book especially this one. You can find what you are looking for. It
should be here for anyone. So , don't miss the item! Just read this e-book variety for your better life in
addition to knowledge.
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