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This textbook is aimed at second-year graduate students in Physics, Electrical Engineering or Materials
Science.  It presents a rigorous introduction to electronic transport in solids, especially at the nanometer
scale.
Understanding electronic transport in solids requires some basic knowledge of Hamiltonian Classical
Mechanics, Quantum Mechanics, Condensed Matter Theory, and Statistical Mechanics. Hence this book
discusses those sub-topics of these four disciplines which are required to deal with electronic transport in a
single, self-contained course. This will be useful for students who intend to work in academia or the
nano/micro-electronics industry.
Further topics covered include: the theory of energy bands in crystals, of second quantization and elementary
excitations in solids, of the dielectric properties of semiconductors with an emphasis on dielectric screening
and coupled interfacial modes, on electron scattering with phonons, plasmons, electrons and photons, on the
derivation of transport equations in semiconductors and semiconductor nanostructures also at the quantum
level. but mainly at the semi-classical level. The text presents examples relevant to current research, thus not
only about Si, but also III-V compound semiconductors, nanowires, graphene and graphene nanoribbons. In
particular, the text gives major emphasis to plane-wave methods regarding the electronic structure of solids,
both DFT and empirical pseudopotentials, always paying attention to their effects on electronic transport and
its numerical treatment. The core of the text is electronic transport, with ample discussions on the transport
equations derived both in the quantum picture (the Liouville-von Neumann equation) and semi-classically
(the Boltzmann transport equation, BTE). Several methods for solving the BTE are also reviewed, including
the method of moments, iterative methods, direct matrix inversion, Cellular Automata and Monte Carlo.  The
first appendix, on the principles of special relativity, is required to understand the ‘minimal’ electromagnetic
coupling between electrons and photons and also to introduce the relativistic wave equation for massless
spin-1/2 particles. This is of current interest since it is used to describe approximately the electron dispersion
in graphene. The second appendix, on alternative interpretations of quantum mechanics, is strictly related to
the ‘tricky’ transition from the time-reversible Liouville-von Neumann equation to the time-irreversible
Green’s functions, to the density-matrix formalism and, classically, to the Boltzmann transport equation.
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From reader reviews:

Steven Williams:

Do you have favorite book? Should you have, what is your favorite's book? Book is very important thing for
us to learn everything in the world. Each publication has different aim as well as goal; it means that guide
has different type. Some people feel enjoy to spend their a chance to read a book. They can be reading
whatever they take because their hobby is reading a book. Why not the person who don't like reading
through a book? Sometime, man or woman feel need book once they found difficult problem or maybe
exercise. Well, probably you'll have this Advanced Physics of Semiconductors: Electronic Properties and
Transport (Graduate Texts in Physics).

Avery Thomas:

The book Advanced Physics of Semiconductors: Electronic Properties and Transport (Graduate Texts in
Physics) can give more knowledge and also the precise product information about everything you want. So
why must we leave the good thing like a book Advanced Physics of Semiconductors: Electronic Properties
and Transport (Graduate Texts in Physics)? Several of you have a different opinion about book. But one aim
that will book can give many info for us. It is absolutely right. Right now, try to closer together with your
book. Knowledge or data that you take for that, you could give for each other; you can share all of these.
Book Advanced Physics of Semiconductors: Electronic Properties and Transport (Graduate Texts in Physics)
has simple shape however you know: it has great and big function for you. You can appearance the
enormous world by open up and read a book. So it is very wonderful.

Kellie Smith:

Information is provisions for anyone to get better life, information today can get by anyone at everywhere.
The information can be a information or any news even an issue. What people must be consider if those
information which is in the former life are difficult to be find than now could be taking seriously which one
would work to believe or which one the resource are convinced. If you have the unstable resource then you
have it as your main information you will have huge disadvantage for you. All of those possibilities will not
happen within you if you take Advanced Physics of Semiconductors: Electronic Properties and Transport
(Graduate Texts in Physics) as the daily resource information.

Ronald Sadowski:

Many people said that they feel bored when they reading a publication. They are directly felt the item when
they get a half areas of the book. You can choose the actual book Advanced Physics of Semiconductors:
Electronic Properties and Transport (Graduate Texts in Physics) to make your own personal reading is
interesting. Your personal skill of reading expertise is developing when you similar to reading. Try to choose
very simple book to make you enjoy to see it and mingle the sensation about book and reading through
especially. It is to be first opinion for you to like to open up a book and learn it. Beside that the publication



Advanced Physics of Semiconductors: Electronic Properties and Transport (Graduate Texts in Physics) can
to be your new friend when you're truly feel alone and confuse with the information must you're doing of this
time.
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