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Solid State Theory
This book will introduce advanced concepts and topics of solid-state theory. To
this end we need a tool box that enables us to treat electron–electron
interactions, and possibly also electron–phonon or phonon–phonon interactions
in some well-defined, appro
Updated to reflect recent work in the field, this book emphasizes crystalline
solids, going from the crystal lattice to the ideas of reciprocal space and Brillouin
zones, and develops these ideas for lattice vibrations, for the theory of metals,
and for semiconductors. The theme of lattice periodicity and its varied
consequences runs through eighty percent of the book. Other sections deal with
major aspects of solid state physics controlled by other phenomena:
superconductivity, dielectric and magnetic properties, and magnetic resonance.
This book treats the major problems of the quantum physics of solids, ranging
from fundamental concepts to topical issues. Rather than use a deductive
method of exposition, the authors consider and analyze simple empirically
established properties of solids and employ more complicated models only as the
need arises. Detailed treatment is given of classical problems such as chemical
bonding in crystals, the one-dimensional Schrödinger equation with a periodic
potential, the metal-insulator criterion, and the quantum theory of band electron
motion in external fields. Consideration is also given to topical problems such as
neutron scattering by the crystal lattice, plasma and Fermi liquid effects, the
theory of disordered systems, and the polaron. The reader is expected to know
only the fundamentals of quantum mechanics and statistical physics. Compared
with the Russian edition (Nauka, Moscow 1983), the book has been substantially
revised and enlarged, new sections have been written and recent results have
been incorporated.
While the standard solid state topics are covered, the basic ones often have
more detailed derivations than is customary (with an empasis on crystalline
solids). Several recent topics are introduced, as are some subjects normally
included only in condensed matter physics. Lattice vibrations, electrons,
interactions, and spin effects (mostly in magnetism) are discussed the most
comprehensively. Many problems are included whose level is from "fill in the
steps" to long and challenging, and the text is equipped with references and
several comments about experiments with figures and tables.
Badger sets out to find the perfect Christmas tree but is reluctant to destroy the
tree's beauty by cutting it down. Includes four traditional Christmas carols.
Designed to sit alongside more conventional established condensed matter
physics textbooks, this compact volume offers a concise presentation of the
principles of solid state theory, ideal for advanced students and researchers
requiring an overview or a quick refresher on a specific topic. The book starts
from the one-electron theory of solid state physics, moving through electronelectron interaction and many-body approximation schemes, to lattice oscillations
Page 1/8

Where To Download Solid State Theory
and their interactions with electrons. Subsequent chapters discuss transport
theory and optical properties, phase transitions and some properties of lowdimensional semiconductors. Throughout the text, mathematical proofs are often
only sketched, and the final chapter of the book reviews some of the key
concepts and formulae used in theoretical physics. Aimed primarily at graduate
and advanced undergraduate students taking courses on condensed matter
theory, the book serves as a study guide to reinforce concepts learned through
conventional solid state texts. Researchers and lecturers will also find it a useful
resource as a concise set of notes on fundamental topics.
While applications rapidly change one to the next in our commercialized world, fundamental
principles behind those applications remain constant. So if one understands those principles
well enough and has ample experience in applying them, he or she will be able to develop a
capacity for reaching results via conceptual thinking rather than having to
Solid state physics, the study and prediction of the fundamental physical properties of
materials, forms the backbone of modern materials science and has many technological
applications. The unique feature of this text is the MATLAB®-based computational approach
with several numerical techniques and simulation methods included. This is highly effective in
addressing the need for visualization and a direct hands-on approach in learning the
theoretical concepts of solid state physics. The code is freely available to all textbook users.
Additional Features: Uses the pedagogical tools of computational physics that have become
important in enhancing physics teaching of advanced subjects such as solid state physics
Adds visualization and simulation to the subject in a way that enables students to participate
actively in a hand-on approach Covers the basic concepts of solid state physics and provides
students with a deeper understanding of the subject matter Provides unique example exercises
throughout the text Obtains mathematical analytical solutions Carries out illustrations of
important formulae results using programming scripts that students can run on their own and
reproduce graphs and/or simulations Helps students visualize solid state processes and apply
certain numerical techniques using MATLAB®, making the process of learning solid state
physics much more effective Reinforces the examples discussed within the chapters through
the use of end-of-chapter exercises Includes simple analytical and numerical examples to
more challenging ones, as well as computational problems with the opportunity to run codes,
create new ones, or modify existing ones to solve problems or reproduce certain results
Keeping the mathematics to a minimum yet losing none of the required rigor, Understanding
Solid State Physics, Second Edition clearly explains basic physics principles to provide a firm
grounding in the subject. This new edition has been fully updated throughout, with recent
developments and literature in the field, including graphene and the use of quasicrystalline
materials, in addition to featuring new journalistic boxes and the reciprocal lattice. The author
underscores the technological applications of the physics discussed and emphasizes the
multidisciplinary nature of scientific research. After introducing students to solid state physics,
the text examines the various ways in which atoms bond together to form crystalline and
amorphous solids. It also describes the measurement of mechanical properties and the means
by which the mechanical properties of solids can be altered or supplemented for particular
applications. The author discusses how electromagnetic radiation interacts with the periodic
array of atoms that make up a crystal and how solids react to heat on both atomic and
macroscopic scales. She then focuses on conductors, insulators, semiconductors, and
superconductors, including some basic semiconductor devices. The final chapter addresses
the magnetic properties of solids as well as applications of magnets and magnetism. This
accessible textbook provides a useful introduction to solid state physics for undergraduates
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who feel daunted by a highly mathematical approach. By relating the theories and concepts to
practical applications, it shows how physics is used in the real world. Key features: Fully
updated throughout, with new journalistic boxes and recent applications Uses an accessible
writing style and format, offering journalistic accounts of interesting research, worked
examples, self-test questions, and a helpful glossary of frequently used terms Highlights
various technological applications of physics, from locomotive lights to medical scanners to
USB flash drives
Professor Ziman's classic textbook on the theory of solids was first pulished in 1964. This
paperback edition is a reprint of the second edition, which was substantially revised and
enlarged in 1972. The value and popularity of this textbook is well attested by reviewers'
opinions and by the existence of several foreign language editions, including German, Italian,
Spanish, Japanese, Polish and Russian. The book gives a clear exposition of the elements of
the physics of perfect crystalline solids. In discussing the principles, the author aims to give
students an appreciation of the conditions which are necessary for the appearance of the
various phenomena. A self-contained mathematical account is given of the simplest model that
will demonstrate each principle. A grounding in quantum mechanics and knowledge of
elementary facts about solids is assumed. This is therefore a textbook for advanced
undergraduates and is also appropriate for graduate courses.
Quantum Theory of the Solid State, Part A, describes the concepts and methods, and
introduces some of the central problems of the quantum theory of solids. This work is intended
to be a single intellectual unit, although for reasons of convenience it has been divided into two
parts. Part A contains much of the formalism required for the theoretical study of solids; Part B
is oriented toward more specific problems. The present volume includes phenomenological
treatments of lattice vibrations and magnetic order; a discussion of symmetry groups; and a
description of the properties of one-electron wave functions and the principal techniques for
calculating energy levels. Fairly lengthy bibliographies have been included at the end of each
chapter to assist readers in making their way through the more specialized periodical literature.
This book should be suitable as a textbook for students who have completed a one-year
course in quantum mechanics and have some familiarity with the experimental facts of solid
state physics. It should also be useful as a reference work.
This is a first undergraduate textbook in Solid State Physics or Condensed Matter Physics.
While most textbooks on the subject are extremely dry, this book is written to be much more
exciting, inspiring, and entertaining.
This graduate-level text presents the fundamental physics of solid-state lasers, including the
basis of laser action and the optical and electronic properties of laser materials. After an
overview of the topic, the first part begins with a review of quantum mechanics and solid-state
physics, spectroscopy, and crystal field theory; it then treats the quantum theory of radiation,
the emission and absorption of radiation, and nonlinear optics; concluding with discussions of
lattice vibrations and ion-ion interactions, and their effects on optical properties and laser
action. The second part treats specific solid-state laser materials, the prototypical ruby and NdYAG systems being treated in greatest detail; and the book concludes with a discussion of
novel and non-standard materials. Some knowledge of quantum mechanics and solid-state
physics is assumed, but the discussion is as self-contained as possible, making this an
excellent reference, as well as useful for independent study.
Solid State Physics is a textbook for students of physics, material science, chemistry, and
engineering. It is the state-of-the-art presentation of the theoretical foundations and application
of the quantum structure of matter and materials. This second edition provides timely coverage
of the most important scientific breakthroughs of the last decade (especially in low-dimensional
systems and quantum transport). It helps build readers' understanding of the newest advances
in condensed matter physics with rigorous yet clear mathematics. Examples are an integral
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part of the text, carefully designed to apply the fundamental principles illustrated in the text to
currently active topics of research. Basic concepts and recent advances in the field are
explained in tutorial style and organized in an intuitive manner. The book is a basic reference
work for students, researchers, and lecturers in any area of solid-state physics. Features
additional material on nanostructures, giving students and lecturers the most significant
features of low-dimensional systems, with focus on carbon allotropes Offers detailed
explanation of dissipative and nondissipative transport, and explains the essential aspects in a
field, which is commonly overlooked in textbooks Additional material in the classical and
quantum Hall effect offers further aspects on magnetotransport, with particular emphasis on
the current profiles Gives a broad overview of the band structure of solids, as well as
presenting the foundations of the electronic band structure. Also features reported with new
and revised material, which leads to the latest research
"Solid-State Theory - An Introduction" is a textbook for graduate students of physics and
material sciences. Whilst covering the traditional topics of older textbooks, it also takes up new
developments in theoretical concepts and materials that are connected with such
breakthroughs as the quantum-Hall effects, the high-Tc superconductors, and the lowdimensional systems realized in solids. Thus besides providing the fundamental concepts to
describe the physics of the electrons and ions comprising the solid, including their interactions,
the book casts a bridge to the experimental facts and gives the reader an excellent insight into
current research fields. A compilation of problems makes the book especially valuable to both
students and teachers.
Now in paperback, this book provides an overview of the physics of condensed matter
systems. Assuming a familiarity with the basics of quantum mechanics and statistical
mechanics, the book establishes a general framework for describing condensed phases of
matter, based on symmetries and conservation laws. It explores the role of spatial
dimensionality and microscopic interactions in determining the nature of phase transitions, as
well as discussing the structure and properties of materials with different symmetries.
Particular attention is given to critical phenomena and renormalization group methods. The
properties of liquids, liquid crystals, quasicrystals, crystalline solids, magnetically ordered
systems and amorphous solids are investigated in terms of their symmetry, generalised rigidity,
hydrodynamics and topological defect structure. In addition to serving as a course text, this
book is an essential reference for students and researchers in physics, applied physics,
chemistry, materials science and engineering, who are interested in modern condensed matter
physics.
Quantum Theory of the Solid State, Part B describes the concepts and methods of the central
problems of the quantum theory of solids. This book discusses the developed machinery
applied to impurities, disordered systems, effects of external fields, transport phenomena, and
superconductivity. The representation theory, low field diamagnetic susceptibility, electronphonon interaction, and Landau theory of fermi liquids are also deliberated. This text concludes
with an introduction to many-body theory and some applications. This publication is a suitable
textbook for students who have completed a one-year course in quantum mechanics and have
some familiarity with the experimental facts of solid state physics.
The book Advanced Solid State Theory is aimed at graduate level students interested in more
advanced topics of condensed matter physics. It is self-contained in the sense that it provides
the theoretical tools to calculate properties of interacting quantum systems (Elements of manyparticle physics), which are then applied to a selection of subjects of interest in condensed
matter physics: Dielectric theory of the solid, Transport theory and Superconductivity. Basic
knowledge in the concepts of condensed matter theory as well as solid background in quantum
mechanics is assumed.

Used widely in courses and frequently sought as a reference, this 2-volume work
Page 4/8

Where To Download Solid State Theory
features comprehensive coverage of its subject. Volume 1 examines the fundamental
theory of equilibrium properties of perfect crystalline solids. Volume 2 addresses nonequilibrium properties, defects, and disordered systems. 1973 edition.
Introduces students to the key research topics within modern solid state physics with
the minimum of mathematics.
This book provides an introduction to band theory and the electronic properties of
materials at a level suitable for final-year undergraduates or first-year graduate
students. It sets out to provide the vocabulary and quantum-mechanical training
necessary to understand the electronic, optical and structural properties of the materials
met in science and technology and describes some of the experimental techniques
which are used to study band structure today. In order to leave space for recent
developments, the Drude model and the introduction of quantum statistics are treated
synoptically. However, Bloch's theorem and two tractable limits, a very weak periodic
potential and the tight-binding model, are developed rigorously and in three dimensions.
Having introduced the ideas of bands, effective masses and holes, semiconductor and
metals are treated in some detail, along with the newer ideas of artificial structures such
as super-lattices and quantum wells, layered organic substances and oxides. Some
recent `hot topics' in research are covered, e.g. the fractional Quantum Hall Effect and
nano-devices, which can be understood using the techniques developed in the book. In
illustrating examples of e.g. the de Haas-van Alphen effect, the book focuses on recent
experimental data, showing that the field is a vibrant and exciting one. References to
many recent review articles are provided, so that the student can conduct research into
a chosen topic at a deeper level. Several appendices treating topics such as phonons
and crystal structure make the book self-contained introduction to the fundamentals of
band theory and electronic properties in condensed matter physic today.
High-level text applies group theory to physics problems, develops methods for solving
molecular vibration problems and for determining the form of crystal tensors, develops
translational properties of crystals, more. 1974 edition.
This text provides an introduction, at the level of an advanced student in engineering or
physics, to the field of nanomechanics and nanomechanical devices. It provides a
unified discussion of solid mechanics, transducer applications, and sources of noise
and nonlinearity in such devices. Demonstrated applications of these devices, as well
as an introduction to fabrication techniques, are also discussed. The text concludes
with an overview of future technologies, including the potential use of carbon nanotubes
and other molecular assemblies.
Introduction to Solid-State Theory is a textbook for graduate students of physics and
materials science. It also provides the theoretical background needed by physicists
doing research in pure solid-state physics and its applications to electrical engineering.
The fundamentals of solid-state theory are based on a description by delocalized and
localized states and - within the concept of delocalized states - by elementary
excitations. The development of solid-state theory within the last ten years has shown
that by a systematic introduction of these concepts, large parts of the theory can be
described in a unified way. This form of description gives a "pictorial" formulation of
many elementary processes in solids, which facilitates their understanding.

Solid State Physics: An Introduction to Theory presents an intermediate quantum
approach to the properties of solids. Through this lens, the text explores different
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properties, such as lattice, electronic, elastic, thermal, dielectric, magnetic,
semiconducting, superconducting and optical and transport properties, along with
the structure of crystalline solids. The work presents the general theory for most
of the properties of crystalline solids, along with the results for one-, two- and
three-dimensional solids in particular cases. It also includes a brief description of
emerging topics, such as the quantum hall effect and high superconductivity.
Building from fundamental principles and requiring only a minimal mathematical
background, the book includes illustrative images and solved problems in all
chapters to support student understanding. Provides an introduction to recent
topics, such as the quantum hall effect, high-superconductivity and nanomaterials
Utilizes the Dirac' notation to highlight the physics contained in the mathematics
in an appropriate and succinct manner Includes many figures and solved
problems throughout all chapters to provide a deeper understanding for students
Offers topics of particular interest to engineering students, such as elasticity in
solids, dislocations, polymers, point defects and nanomaterials
Thorough, modern study of solid state physics; solid types and symmetry,
electron states, electronic properties and cooperative phenomena.
The book targets a broad readership. First of all, it targets young researchers
(postgraduate students) in solid state physics (both physicists and theoretical
chemists) as it contains a wide and comprehensive coverage of all important
branches of the subject including an up-to-date survey of recent revolutionary
advances in quantum mechanics which have made it possible not only to
calculate many properties of molecules and solids in close agreement with
experiment, but to make reliable predictions in cases when a direct experiment is
not possible (e.g. the Earth core). Secondly, it should be a valuable asset to
established researches in the areas of materials science, solid-state physics and
chemistry due to very detailed explanations of a wide range of phenomena
ranging from symmetry, lattice vibrations, electronic structure and
superconductivity to magnetic and dielectric properties. Rigour and detail in
explaining complicated mathematical techniques and in providing derivations
when talking of various physical concepts are essential for those who would like
to really understand things they have never had a chance to. Because of that and
of the fact that the book contains a lot of material from different areas of solidstate physics retold from a single viewpoint, it should be indispensable for
lecturers. Not only a number of courses, both general and specialised, should be
possible to set up, but these courses may also be of a different level of difficulty
ranging from undergraduate, postgraduate and then to highly advanced ones.
This is because of a clear marking system adopted in the book. Hence, it should
also be useful for advanced third- and fourth-year undergraduate students.
A must-have textbook for any undergraduate studying solid state physics. This
successful brief course in solid state physics is now in its second edition. The
clear and concise introduction not only describes all the basic phenomena and
concepts, but also such advanced issues as magnetism and superconductivity.
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Each section starts with a gentle introduction, covering basic principles,
progressing to a more advanced level in order to present a comprehensive
overview of the subject. The book is providing qualitative discussions that help
undergraduates understand concepts even if they can?t follow all the
mathematical detail. The revised edition has been carefully updated to present an
up-to-date account of the essential topics and recent developments in this
exciting field of physics. The coverage now includes ground-breaking materials
with high relevance for applications in communication and energy, like graphene
and topological insulators, as well as transparent conductors. The text assumes
only basic mathematical knowledge on the part of the reader and includes more
than 100 discussion questions and some 70 problems, with solutions free to
lecturers from the Wiley-VCH website. The author's webpage provides Online
Notes on x-ray scattering, elastic constants, the quantum Hall effect, tight binding
model, atomic magnetism, and topological insulators. This new edition includes
the following updates and new features: * Expanded coverage of mechanical
properties of solids, including an improved discussion of the yield stress * Crystal
structure, mechanical properties, and band structure of graphene * The coverage
of electronic properties of metals is expanded by a section on the quantum hall
effect including exercises. New topics include the tight-binding model and an
expanded discussion on Bloch waves. * With respect to semiconductors, the
discussion of solar cells has been extended and improved. * Revised coverage of
magnetism, with additional material on atomic magnetism * More extensive
treatment of finite solids and nanostructures, now including topological insulators
* Recommendations for further reading have been updated and increased. * New
exercises on Hall mobility, light penetrating metals, band structure
While group theory and its application to solid state physics is well established,
this textbook raises two completely new aspects. First, it provides a better
understanding by focusing on problem solving and making extensive use of
Mathematica tools to visualize the concepts. Second, it offers a new tool for the
photonics community by transferring the concepts of group theory and its
application to photonic crystals. Clearly divided into three parts, the first provides
the basics of group theory. Even at this stage, the authors go beyond the widely
used standard examples to show the broad field of applications. Part II is devoted
to applications in condensed matter physics, i.e. the electronic structure of
materials. Combining the application of the computer algebra system
Mathematica with pen and paper derivations leads to a better and faster
understanding. The exhaustive discussion shows that the basics of group theory
can also be applied to a totally different field, as seen in Part III. Here, photonic
applications are discussed in parallel to the electronic case, with the focus on
photonic crystals in two and three dimensions, as well as being partially
expanded to other problems in the field of photonics. The authors have
developed Mathematica package GTPack which is available for download from
the book's homepage. Analytic considerations, numerical calculations and
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visualization are carried out using the same software. While the use of the
Mathematica tools are demonstrated on elementary examples, they can equally
be applied to more complicated tasks resulting from the reader's own research.
Solid state physics continues to be the most rapidly growing subdiscipline in
physics. As a result, entering graduate students wishing to pursue research in
this field face the daunting task of not only mastering the old topics but also
gaining competence in the problems of current interest, such as the fractional
quantum Hall effect, strongly correlated electron systems, and quantum phase
transitions. This book is written to serve the needs of such students. I have
attempted in this book to present some of the standard topics in a way that
makes it possible to move smoothly to current material. Hence, all the interesting
topics are not presented at the end of the book. For example, immediately after
the first 50 pages, Anderson's analysis of local magnetic moments is presented
as an application of Hartree-Fock theory; this affords a discussion of the
relationship with the Kondo model and how scaling ideas can be used to uncloak
low-energy physics. As the key problems of current interest in solid state involve
some aspects of electron-electron interactions or disorder or both, I have focused
on the archetypal problems in which such physics is central. However, only those
problems in which there is a consensus view are discussed extensively. In
addition, I have placed the emphasis on physics rather than on techniques.
Consequently, I focus on a clear presentation of the phenomenology along with a
pedagogical derivation of the relevant equations. A key goal of the detailed
derivations is to make it possible for the students who have read this book to
immediately comprehend research papers on related topics. A key omission in
this book is magnetism beyond the Stoner criterion and local magnetic moments.
This omission has arisen primarily because the topic is adequately treated in the
book by Assa Auerbach.
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