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When bombarded with X-rays, solid materials produce distinct
scattering patterns similar to ﬁngerprints. X-ray powder diﬀraction is a technique used to ﬁngerprint solid samples, which are
then identiﬁed and cataloged for future use-much the way the FBI
keeps ﬁngerprints on ﬁle. The current database of some 70,000
material prints has been put to a broad range of uses, from the
analysis of moon rocks to testing drugs for purity. Introduction to
X-ray Powder Diﬀractometry fully updates the achievements in
the ﬁeld over the past ﬁfteen years and provides a much-needed
explanation of the state-of-the-art techniques involved in characterizing materials. It covers the latest instruments and methods,
with an emphasis on the fundamentals of the diﬀractometer, its
components, alignment, calibration, and automation. The ﬁrst
three chapters outline diﬀraction theory in clear language, accessible to both students and professionals in chemistry, physics, geology, and materials science. The book's middle chapters describe
the instrumentation and procedures used in X-ray diﬀraction, including X-ray sources, X-ray detection, and production of
monochromatic radiation. The chapter devoted to instrument design and calibration is followed by an examination of specimen
preparation methods, data collection, and reduction. The ﬁnal two
chapters provide in-depth discussions of qualitative and quantitative analysis. While the material is presented in an orderly progression, beginning with basic concepts and moving on to more
complex material, each chapter stands on its own and can be
studied independently or used as a professional reference. More
than 230 illustrations and tables demonstrate techniques and clarify complex material. Self-contained, timely, and user-friendly, Introduction to X-ray Powder Diﬀractometry is an enormously useful
text and professional reference for analytical chemists, physicists,
geologists and materials scientists, and upper-level undergraduate and graduate students in materials science and analytical
chemistry. X-ray powder diﬀraction-a technique that has matured
signiﬁcantly in recent years-is used to identify solid samples and
determine their composition by analyzing the so-called "ﬁngerprints" they generate when X-rayed. This unique volume fulﬁlls
two major roles: it is the ﬁrst textbook devoted solely to X-ray
powder diﬀractometry, and the ﬁrst up-to-date treatment of the
subject in 20 years. This timely, authoritative volume features: *
Clear, concise descriptions of both theory and practice-including
fundamentals of diﬀraction theory and all aspects of the diﬀractometer * A treatment that reﬂects current trends toward automation, covering the newest instrumentation and automation techniques * Coverage of all the most common applications, with special emphasis on qualitative and quantitative analysis * An accessible presentation appropriate for both students and professionals *
More than 230 tables and illustrations Introduction to X-ray Powder Diﬀractometry, a collaboration between two internationally
known and respected experts in the ﬁeld, provides invaluable guidance to anyone using X-ray powder diﬀractometers and diﬀractometry in materials science, ceramics, the pharmaceutical industry, and elsewhere.
Eagerly awaited, this second edition of a best-selling text comprehensively describes from a modern perspective the basics of x-ray
physics as well as the completely new opportunities oﬀered by
synchrotron radiation. Written by internationally acclaimed authors, the style of the book is to develop the basic physical principles without obscuring them with excessive mathematics. The second edition diﬀers substantially from the ﬁrst edition, with over
30% new material, including: A new chapter on non-crystalline
diﬀraction - designed to appeal to the large community who study
the structure of liquids, glasses, and most importantly polymers
and bio-molecules A new chapter on x-ray imaging - developed in
close cooperation with many of the leading experts in the ﬁeld
Two new chapters covering non-crystalline diﬀraction and imaging Many important changes to various sections in the book have
been made with a view to improving the exposition Four-colour
representation throughout the text to clarify key concepts Extensive problems after each chapter There is also supplementary
book material for this title available online (http://booksupport.wiley.com). Praise for the previous edition: “The publication of Jens
Als-Nielsen and Des McMorrow’s Elements of Modern X-ray
Physics is a deﬁning moment in the ﬁeld of synchrotron radiation… a welcome addition to the bookshelves of synchrotron–radiation professionals and students alike.... The text is now my personal choice for teaching x-ray physics…” – Physics Today, 2002
This book covers state-of-the-art techniques commonly used in
modern materials characterization. Two important aspects of characterization, materials structures and chemical analysis, are included. Widely used techniques, such as metallography (light microscopy), X-ray diﬀraction, transmission and scanning electron

microscopy, are described. In addition, the book introduces advanced techniques, including scanning probe microscopy. The second half of the book accordingly presents techniques such as Xray energy dispersive spectroscopy (commonly equipped in the
scanning electron microscope), ﬂuorescence X-ray spectroscopy,
and popular surface analysis techniques (XPS and SIMS). Finally,
vibrational spectroscopy (FTIR and Raman) and thermal analysis
are also covered.
Written by academics with more than 30 years experience teaching physics and material science, this book will act as a one-stop
reference on functional materials. Oﬀering a complete coverage
of functional materials, this unique book deals with all three
states of the material, providing an insightful overview of this subject not before seen in other texts. Includes solved examples, a
number of exercises and answers to the exercises. Aims to promote understanding of the subject as a basis for higher studies.
The use of mathematically complicated quantum mechanical equations will be minimized to aid understanding. For Instructors &
Students: Visit Wiley’s Higher Education Site for: Supplements Online Resources Technology Solutions Instructors may request an
evaluation copy for this title.
Designed to provide students with the core understanding necessary to pursue the subject of ceramics as it now exists and to be
prepared for any surprises likely to emerge. Key concepts are developed in a sequence which builds on ﬁrm foundations, using the
material learned so that its signiﬁcance is continuously reinforced.
The nature of defects which intrudes upon the perfect geometry
of ideal crystal structures, migration of matter and charge, chemical and phase equilibria are among the subjects discussed.
Volume 20 of Reviews in Mineralogy attempted to: (1) provide examples illustrating the state-of-the-art in powder diﬀraction, with
emphasis on applications to geological materials; (2) describe
how to obtain high-quality powder diﬀraction data; and (3) show
how to extract maximum information from available data. In particular, the nonambient experiments are examples of some of the
new and exciting areas of study using powder diﬀraction, and the
interested reader is directed to the rapidly growing number of published papers on these subjects. Powder diﬀraction has evolved to
a point where considerable information can be obtained from ug-sized samples, where detection limits are in the hundreds of ppm
range, and where useful data can be obtained in milliseconds to
microseconds. We hope that the information in this volume will increase the reader's access to the considerable amount of information contained in typical diﬀraction data.
Never HIGHLIGHT a Book Again! Virtually all of the testable terms,
concepts, persons, places, and events from the textbook are included. Cram101 Just the FACTS101 studyguides give all of the
outlines, highlights, notes, and quizzes for your textbook with optional online comprehensive practice tests. Only Cram101 is Textbook Speciﬁc. Accompanys: 9780201610918 .
This book teaches the users on how to construct a library of
routines to simulate scattering and diﬀraction by almost any kind
of samples. The main goal of this book is to break down the huge
barrier of diﬃculties faced by beginners from many ﬁelds (Engineering, Physics, Chemistry, Biology, Medicine, Material Science,
etc.) in using X-rays as an analytical tool in their research. Besides fundamental concepts, MatLab routines are provided, showing how to test and implement the concepts. The major diﬃcult in
analysing materials by X-ray techniques is that it strongly depends on simulation software. This book teaches the users on how
to construct a library of routines to simulate scattering and diﬀraction by almost any kind of samples. It provides to a young student
the knowledge that would take more than 20 years to acquire by
working on X-rays and relying on the available textbooks. The scientiﬁc productivity worldwide is growing at a breakneck pace, demanding ever more dynamic approaches and synergies between
diﬀerent ﬁelds of knowledge. To master the fundamentals of Xray physics means the opportunity of working at an inﬁniteness of
ﬁelds, studying systems where the organizational understanding
of matter at the atomic scale is necessary. Since the discovery of
X radiation, its usage as investigative tool has always been under
fast expansion aﬀorded by instrumental advances and computational resources. Developments in medical and technological ﬁelds
have, as one of the master girders, the feasibility of structural
analysis oﬀered by X-rays. One of the major diﬃculties faced by
beginners in using this fantastic tool lies in the analysis of experimental data. There are only few cases where it is possible to extract structural information directly from experiments. In most cases, structure models and simulation of radiation-matter interaction processes are essential. The advent of intense radiation
sources and rapid development of nanotechnology constantly creates challenges that seek solutions beyond those oﬀered by stan-

dard X-ray techniques. Preparing new researchers for this scenario of rapid and drastic changes requires more than just teaching theories of physical phenomena. It also requires teaching of
how to implement them in a simple and eﬃcient manner. In this
book, fundamental concepts in applied X-ray physics are demonstrated through available computer simulation tools. Using MatLab,
more than eighty routines are developed for solving the proposed
exercises, most of which can be directly used in experimental data analysis. Therefore, besides X-ray physics, this book oﬀers a
practical programming course in modern high-level language,
with plenty of graphic and mathematical tools.
For a senior/graduate-level course in corrosion. Comprehensive in
approach, this text explores the scientiﬁc principles and methods
that underlie the cause, detection, measurement, and prevention
of many metal corrosion problems in engineering practice. Most
chapters progress from qualitative, descriptive sections (including
methods of prevention and testing), to more quantitative sections
(involving metallurgy and electrochemistry), and ﬁnally to sections on current research developments in the chapter topic."
The papers presented in this volume of Advances in X-Ray Analysis were chosen from those presented at the Fourteenth Annual
Conference on the Applications of X-Ray Analysis. This conference, sponsored by the Metallurgy Division of the Denver Research Institute, University of Denver, was held on August 24,25,
and 26, 1965, at the Albany Hotel in Denver, Colorado. Of the 56
papers presented at the conference, 46 are included in this volume; also included is an open discussion held on the eﬀects of
chemical com bination on X-ray spectra. The subjects presented
represent a broad scope of applications of X-rays to a variety of
ﬁelds and disciplines. These included such ﬁelds as electron-probe microanalysis, the eﬀect of chemical combination on
X-ray spectra, and the uses of soft and ultrasoft X-rays in emission analysis. Also included were sessions on X-ray diﬀraction and
ﬂuor escence analysis. There were several papers on special topics, including X-ray topography and X-ray absorption ﬁne-structure analysis. William L. Baun contributed considerable eﬀort toward the conference by organizing the session on the eﬀect of
chemical combination on X-ray spectra ﬁne structure. A special
session was established through the excellent eﬀorts of S. P. Ong
on the uses and applica tions of soft X-rays in ﬂuorescent analysis. We oﬀer our sincere thanks to these men, for these two special sessions contributed greatly to the success of the conference.
This text is intended to acquaint the reader, who has no prior
knowledge of the subject, with the theory of x-ray diﬀraction, the
experimental methods involved, and the main applications. No
metallurgical data are given beyond that necessary to illustrate
the diﬀraction methods involved.
Introduction to Magnetic Materials, 2nd Edition covers the basics
of magnetic quantities, magnetic devices, and materials used in
practice. While retaining much of the original, this revision now
covers SQUID and alternating gradient magnetometers, magnetic
force microscope, Kerr eﬀect, amorphous alloys, rare-earth magnets, SI Units alongside cgs units, and other up-to-date topics. In
addition, the authors have added an entirely new chapter on information materials. The text presents materials at the practical
rather than theoretical level, allowing for a physical, quantitative,
measurement-based understanding of magnetism among readers, be they professional engineers or graduate-level students.
Guiding readers from the signiﬁcance, history, and sources of materials to advanced materials and processes, this textbook looks
at the production and primary processing of inorganic materials,
such as ceramics, metals, silicon, and some composite materials.
The text encourages instructors to teach the production of all
types of inorganic materials as one. While recognizing the diﬀerences between producing various types of materials, the authors
focus on the commonality of thermodynamics, kinetics, transport
phenomena, phase equilibria and transformation, process engineering, and surface chemistry to all inorganic materials. The text
focuses on fundamentals and how fundamentals can be applied to
understand how the major inorganic materials are produced and
the initial stages of their processing. Understanding of these fundamentals will equip students for engineering future processes for
producing materials or for studying the processing of the many
less common materials not examined in this text. The text is intended for use in an undergraduate course at the junior or senior
level, but will also serve as a useful introductory and reference
work for graduate students and practicing scientists and engineers.
In this, the only book available to combine both theoretical and
practical aspects of x-ray diﬀraction, the authors emphasize a
"hands on" approach through experiments and examples based
on actual laboratory data. Part I presents the basics of x-ray
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diﬀraction and explains its use in obtaining structural and chemical information. In Part II, eight experimental modules enable the
students to gain an appreciation for what information can be obtained by x-ray diﬀraction and how to interpret it. Examples from
all classes of materials -- metals, ceramics, semiconductors, and
polymers -- are included. Diﬀraction patterns and Bragg angles
are provided for students without diﬀractometers. 192 illustrations.
X-Ray Diﬀraction Topography presents an elementary treatment
of X-ray topography which is comprehensible to the non-specialist. It discusses the development of the principles and application
of the subject matter. X-ray topography is the study of crystals
which use x-ray diﬀraction. Some of the topics covered in the
book are the basic dynamical x-ray diﬀraction theory, the BergBarrett method, Lang’s method, double crystal methods, the contrast on x-ray topography, and the analysis of crystal defects and
distortions. The crystals grown from solution are covered. The naturally occurring crystals are discussed. The text deﬁnes the meaning of melt, solid state and vapour growth. An analysis of the properties of inorganic crystals is presented. A chapter of the volume
is devoted to the characteristics of metals. Another section of the
book focuses on the production of ice crystals and the utilization
of oxides as laser materials. The book will provide useful information to chemists, scientists, students and researchers.
Publisher Description
MATERIALS SCIENCE AND ENGINEERING PROPERTIES is primarily
aimed at mechanical and aerospace engineering students, building on actual science fundamentals before building them into engineering applications. Even though the book focuses on mechanical properties of materials, it also includes a chapter on materials
selection, making it extremely useful to civil engineers as well.
The purpose of this textbook is to provide students with a materials science and engineering text that oﬀers a suﬃcient scientiﬁc
basis that engineering properties of materials can be understood
by students. In addition to the introductory chapters on materials
science, there are chapters on mechanical properties, how to
make strong solids, mechanical properties of engineering materials, the eﬀects of temperature and time on mechanical properties, electrochemical eﬀects on materials including corrosion, electroprocessing, batteries, and fuel cells, fracture and fatigue, composite materials, material selection, and experimental methods in
material science. In addition, there are appendices on the web
site that contain the derivations of equations and advanced subjects related to the written textbook, and chapters on electrical,
magnetic, and photonic properties of materials. Important Notice:
Media content referenced within the product description or the
product text may not be available in the ebook version.
X-ray diﬀraction crystallography for powder samples is a well-established and widely used method. It is applied to materials
characterization to reveal the atomic scale structure of various
substances in a variety of states. The book deals with fundamental properties of X-rays, geometry analysis of crystals, X-ray scattering and diﬀraction in polycrystalline samples and its application
to the determination of the crystal structure. The reciprocal lattice
and integrated diﬀraction intensity from crystals and symmetry
analysis of crystals are explained. To learn the method of X-ray
diﬀraction crystallography well and to be able to cope with the given subject, a certain number of exercises is presented in the book
to calculate speciﬁc values for typical examples. This is particularly important for beginners in X-ray diﬀraction crystallography.
One aim of this book is to oﬀer guidance to solving the problems
of 90 typical substances. For further convenience, 100 supplementary exercises are also provided with solutions. Some essential
points with basic equations are summarized in each chapter, together with some relevant physical constants and the atomic scattering factors of the elements.
For many years, evidence suggested that all solid materials either
possessed a periodic crystal structure as proposed by the Braggs
or they were amorphous glasses with no long-range order. In the
1970s, Roger Penrose hypothesized structures (Penrose tilings)
with long-range order which were not periodic. The existence of a
solid phase, known as a quasicrystal, that possessed the structure
of a three dimensional Penrose tiling, was demonstrated experimentally in 1984 by Dan Shechtman and colleagues. Shechtman
received the 2011 Nobel Prize in Chemistry for his discovery. The
discovery and description of quasicrystalline materials provided
the ﬁrst concrete evidence that traditional crystals could be
viewed as a subset of a more general category of ordered materials. This book introduces the diversity of structures that are now
known to exist in solids through a consideration of quasicrystals
(Part I) and the various structures of elemental carbon (Part II)
and through an analysis of their relationship to conventional crystal structures. Both quasicrystals and the various allotropes of carbon are excellent examples of how our understanding of the microstructure of solids has progressed over the years beyond the
concepts of traditional crystallography.
This book explores novel methods for implementing X-ray diﬀraction technology as an imaging modality, which have been made
possible through recent breakthroughs in detector technology,
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computational power, and data processing algorithms. The ability
to perform fast, spatially-resolved X-ray diﬀraction throughout the
volume of a sample opens up entirely new possibilities in areas
such as material analysis, cancer diagnosis, and explosive detection, thus oﬀering the potential to revolutionize the ﬁelds of medical, security, and industrial imaging and detection. Featuring
chapters written by an international selection of authors from
both academia and industry, the book provides a comprehensive
discussion of the underlying physics, architectures, and applications of X-ray diﬀraction imaging that is accessible and relevant to
neophytes and experts alike. Teaches novel methods for X-ray
diﬀraction imaging Comprehensive and self-contained discussion
of the relevant physics, imaging techniques, system components,
and data processing algorithms Features state-of-the-art work of
international authors from both academia and industry. Includes
practical applications in the medical, industrial, and security sectors
An important milestone in the history of science, the diﬀraction of
X-rays, was observed by Max von Laue in 1912. In the last 100
years, X-ray diﬀraction (XRD) studies have revealed highly valuable information about many ordered atomic structures seen in a
variety of common materials. The understanding of material structures opened the door to the reliable application of these materials and allowed scientiﬁc discussions about material properties
and structural features to become possible. Besides playing this
crucial role in history, XRD has now also successfully transformed
itself into a method in the forefront of extending much of our
knowledge boundaries. Written by more than 30 X-ray diﬀraction
experts from 9 countries/regions, this book consists of 11
chapters examining the development of the XRD technique and
demonstrating various new opportunities for its application. Each
chapter discusses timely and important subjects surrounding the
XRD technique, including the past and future of the single-crystal
XRD technique and new explorations with co-ordination polymers;
the very successful implementation of Rietveld reﬁnement analysis for alloys, intermetallics, cements, and ceramics; the application of XRD in nanoparticles structure study; the methodological
developments in quantifying the state of residual stress in materials; and the state-of-the-art progress in combining XRD principles with electron crystallography for structure determination.
Answer booklet for problems found in the textbook.
This book is intended to provide a treatment of the production,
properties and applications of X-rays suitable for undergraduate
courses in physics. It is hoped that parts of it, at least, will be useful to students on other courses in physics, materials science, metallurgy, chemistry, engineering, etc. at various levels. It is also
hoped that parts of it will serve as an introduction to the subject
of X-ray crystallography, and to this end the treatment of X-ray
diﬀraction has been designed to show the relation between the
simple approach and the more sophisticated treatments. During
many years of teaching this subject to Degree, Diploma in Technology and Higher National Certiﬁcate students, I have been unable to ﬁnd a single book which attempts to cover the whole of
this ﬁeld. This lack of a treatment of X-rays and their applications
in one volume has prompted me to attempt to ﬁll the gap and this
present volume is the result. Obviously in writing such a book I
have referred to many existing books and I acknowledge my indebtedness to the authors of all the books which I have used. I believe that all these books are included in the re ferences at the
ends of the chapters but if I have omitted any, then my apologies
are oﬀered to the authors concerned.
Characterization enables a microscopic understanding of the fundamental properties of materials (Science) to predict their macroscopic behaviour (Engineering). With this focus, Principles of Materials Characterization and Metrology presents a comprehensive
discussion of the principles of materials characterization and
metrology. Characterization techniques are introduced through elementary concepts of bonding, electronic structure of molecules
and solids, and the arrangement of atoms in crystals. Then, the
range of electrons, photons, ions, neutrons and scanning probes,
used in characterization, including their generation and related
beam-solid interactions that determine or limit their use, is presented. This is followed by ion-scattering methods, optics, optical
diﬀraction, microscopy, and ellipsometry. Generalization of Fraunhofer diﬀraction to scattering by a three-dimensional arrangement of atoms in crystals leads to X-ray, electron, and neutron
diﬀraction methods, both from surfaces and the bulk. Discussion
of transmission and analytical electron microscopy, including recent developments, is followed by chapters on scanning electron
microscopy and scanning probe microscopies. The book concludes with elaborate tables to provide a convenient and easily accessible way of summarizing the key points, features, and inter-relatedness of the diﬀerent spectroscopy, diﬀraction, and imaging
techniques presented throughout. Principles of Materials Characterization and Metrology uniquely combines a discussion of the
physical principles and practical application of these characterization techniques to explain and illustrate the fundamental properties of a wide range of materials in a tool-based approach. Based
on forty years of teaching and research, this book incorporates
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worked examples, to test the reader's knowledge with extensive
questions and exercises.
With contributions by Paul F. Fewster and Christoph Genzel While
X-ray diﬀraction investigation of powders and polycrystalline matter was at the forefront of materials science in the 1960s and 70s,
high-tech applications at the beginning of the 21st century are
driven by the materials science of thin ﬁlms. Very much an interdisciplinary ﬁeld, chemists, biochemists, materials scientists,
physicists and engineers all have a common interest in thin ﬁlms
and their manifold uses and applications. Grain size, porosity, density, preferred orientation and other properties are important to
know: whether thin ﬁlms fulﬁll their intended function depends
crucially on their structure and morphology once a chemical composition has been chosen. Although their backgrounds diﬀer greatly, all the involved specialists a profound understanding of how
structural properties may be determined in order to perform their
respective tasks in search of new and modern materials, coatings
and functions. The author undertakes this in-depth introduction to
the ﬁeld of thin ﬁlm X-ray characterization in a clear and precise
manner.
Exploration of fundamentals of x-ray diﬀraction theory using Fourier transforms applies general results to various atomic structures,
amorphous bodies, crystals, and imperfect crystals. 154 illustrations. 1963 edition.
Presents an account of the research on bimetallic catalysts. Focuses attention on the possibility of inﬂuencing the selectivity of
chemical transformations on metal surfaces and preparing metal
alloys in a highly dispersed state. Covers the validation and elucidation of the bimetallic cluster concept. Includes ﬁgures and tables.
This book provides a clear introduction to topics which are essential to students in a wide range of scientiﬁc disciplines but which
are otherwise only covered in specialised and mathematically detailed texts. It shows how crystal structures may be built up from
simple ideas of atomic packing and co-ordination, it develops the
concepts of crystal symmetry, point and space groups by way of
two dimensional examples of patterns and tilings, it explains the
concept of the reciprocal lattice in simple terms and shows its importance in an understanding of light, X-ray and electron diﬀraction. Practical examples of the applications of these techniques
are described and also the importance of diﬀraction in the performance of optical instruments. The book is also of value to the general reader since it shows, by biographical and historical references, how the subject has developed and thereby indicates
some of the excitement of scientiﬁc discovery.
Crystallography may be described as the science of the structure
of materi als, using this word in its widest sense, and its ramiﬁcations are apparent over a broad front of current scientiﬁc endeavor. It is not surprising, therefore, to ﬁnd that most universities
oﬀer some aspects of crystallography in their undergraduate
courses in the physical sciences. It is the principal aim of this
book to present an introduction to structure determination by Xray crystal lography that is appropriate mainly to both ﬁnal-year
undergraduate studies in crystallography, chemistry, and chemical physics, and introductory post graduate work in this area of
crystallography. We believe that the book will be of interest in
other disciplines, such as physics, metallurgy, biochemistry, and
geology, where crystallography has an important part to play. In
the space of one book, it is not possible either to cover all aspects
of crystallography or to treat all the subject matter completely rigorously. In particular, certain mathematical results are assumed
in order that their applications may be discussed. At the end of
each chapter, a short bibliog raphy is given, which may be used
to extend the scope of the treatment given here. In addition, reference is made in the text to speciﬁc sources of information. We
have chosen not to discuss experimental methods extensively, as
we consider that this aspect of crystallography is best learned
through practical experience, but an attempt has been made to simulate the interpretive side of experimental crystallography in
both examples and exercises.
International Tables for Crystallography are no longer available
for purchase from Springer. For further information please contact
Wiley Inc. The purpose of Volume C is to provide the mathematical, physical, and chemical information needed for experimental
studies in structural crystallography. This new edition features
two completely new chapters, on reﬂectometry and neutron topography. More than half of the text has been revised and updated,
and there are extensive updates and corrections to tabular material. Volume C covers all aspects of experimental techniques, using all three principal radiation types, from the selection and
mounting of crystals and production of radiation through data collection and analysis to interpretation of results. Audience: The volume is an essential source of information for all workers using
crystallographic techniques in physics, chemistry, metallurgy,
earth sciences, and molecular biology.
Rigorous graduate-level text stresses modern applications to nonstructural problems such as temperature vibration eﬀects, order-disorder phenomena, crystal imperfections, more. Problems.
Six Appendixes include tables of values. Bibliographies.
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