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this new volume provides a clearly illustrated introduction to the basic concepts of crystallography readers will find a description of simple crystal structures with an

explanation of how more complex structures can be considered in terms of these basic units simple two dimensional patterns are used to introduce the concepts of the

lattice and the motif as well as the ideas of symmetry three dimensional patterns are covered with a discussion of the 14 bravais lattices and the division of crystals into

seven systems the description of crystal structures in terms of miller indices and zone axis symbols is examined and the concept of the reciprocal lattice is explained

useful exercises are provided at the end of every chapter and useful geometric relationships are summarized in an appendix many suggestions for further reading are
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included

origin scope and plan of this book in july 1962 the fiftieth anniversary of max von laue s discovery of the diffraction of x rays by crystals is going to be celebrated in

munich by a large international group of crystallographers physi cists chemists spectroscopists biologists industrialists and many others who are employing the methods

based on laue s discovery for their own research the invitation for this celebration will be issued jointly by the ludwig maximilian university of munich where the discovery

was made by the bavarian academy of sciences where it was first made public and by the international union of crystallo graphy which is the international organization of

the national committees of crystallography formed in some 30 countries to repre sent and advance the interests of the 3500 research workers in this field the year 1912

also is the birth year of two branches of the physical sciences which developed promptly from laue s discovery namely x ray crystal structure analysis which is most

closely linked to the names ofw h sir william bragg and w l sir lawrence bragg and x ray spectroscopy which is associated with the names of w h bragg h g j moseley m

de broglie and manne siegbahn crystal structure analysis began in november 1912 with the first papers ofw l bragg then still a student in cambridge in which by analysis

of the laue diagrams of zinc blende he determined the correct lattice upon which the structure of this crystal is built

this highly readable popular textbook for upper undergraduates and graduates comprehensively covers the fundamentals of crystallography and symmetry applying

these concepts to a large range of materials new to this edition are more streamlined coverage of crystallography additional coverage of magnetic point group symmetry

and updated material on extraterrestrial minerals and rocks new exercises at the end of chapters plus over 500 additional exercises available online allow students to

check their understanding of key concepts and put into practice what they have learnt over 400 illustrations within the text help students visualise crystal structures and

more abstract mathematical objects supporting more difficult topics like point group symmetries historical and biographical sections add colour and interest by giving an

insight into those who have contributed significantly to the field supplementary online material includes password protected solutions over 100 crystal structure data

files and powerpoints of figures from the book

crystallography and diffraction are widely used throughout science for studying structure the aim of this book is to show through relevant examples and without relying

on complex mathematics that the basic ideas behind crystallography and diffraction are simple and easily comprehensible

with an understanding of three dimensional structure being so central to the understanding of molecular function principles of x ray crystallography is the perfect guide

for anyone needing to gain a working insight into x ray crystallography book jacket
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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 x ray 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

this text focuses on the practical aspects of crystal structure analysis and provides the necessary conceptual framework for understanding and applying the technique by

choosing an approach that does not put too much emphasis on the mathematics involved the book gives practical advice on topics such as growing crystals solving and

refining structures and understanding and using the results the technique described is a core experimental method in modern structural chemistry and plays an ever

more important role in the careers of graduate students postdoctoral and academic staff in chemistry and final year undergraduates much of the material of the first

edition has been significantly updated and expanded and some new topics have been added the approach to several of the topics has changed reflecting the book s new

authorship and recent developments in the subject

the purpose of this book is to explain why molecular structure can be determined by single crystal diffraction of x rays it is not an account of the practical procedural

details but rather an account of the underlying physical principles and the kinds of experiments and methods of handling the experimental data that are used

clear concise explanation of logical development of basic crystallographic concepts topics include crystals and lattices symmetry x ray diffraction and more problems

with answers 114 illustrations 1969 edition

some geometrical aspects of lattics the diffraction of x rays by crystals space group extinctions the rotating crystal method preliminary account the reciprocal lattice

geometrical interpretation rotating crystal photographs and their interpretation practical aspects of rotating crystal investigations oscillating crystal photographs and
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their interpretation

this valuable text begins with the general theory of diffraction through the use of fourier transforms the author then applies the general results to various atomic

structures including amorphous bodies crystals and imperfect crystals whereby the elementary laws of x ray diffraction from ideal structures follow as a special case the

presentation has been carefully developed to illustrate clearly the meaning of the general equations essential for the study of more complex cases readers are assumed

to be familiar with the elements of crystallography and x ray diffraction and the author has not discussed the problem of determining crystal structures rather the focus is

on the great variety of imperfect crystals as well as amorphous bodies and liquids the book should thus be especially useful solid state physicists materials scientists

chemists and biologists with an interest in the scattering from defective structures more generally it will benefit all who require a thorough understanding of diffraction

theory in order to interpret properly the information provided by modern x ray diffraction instruments on line profiles line intensities diffuse scattering and other

phenomena associated with disorder

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

2012 marked the centenary of one of the most significant discoveries of the early twentieth century the discovery of x ray diffraction march 1912 by laue friedrich and

knipping and of bragg s law november 1912 the discovery of x ray diffraction confirmed the wave nature of x rays and the space lattice hypothesis it had two major

consequences the analysis of the structure of atoms and the determination of the atomic structure of materials this had a momentous impact in chemistry physics

mineralogy material science and biology this book relates the discovery itself the early days of x ray crystallography and the way the news of the discovery spread round

the world it explains how the first crystal structures were determined and recounts which were the early applications of x ray crystallography it also tells how the concept

of space lattice has developed since ancient times and how our understanding of the nature of light has changed over time the contributions of the main actors of the
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story prior to the discovery at the time of the discovery and immediately afterwards are described through their writings and are put into the context of the time

accompanied by brief biographical details

featuring excellent illustrations and homework problems throughout the book is intended both for advanced undergraduate and graduate students who are learning the

subject for the first time as well as for those who have practical experience but seek a text summarizing the theory of diffraction and x ray crystallography x ray

crystallography is a well balanced thorough and clearly written introduction to the most important and widely practiced technique to determine the arrangement of atoms

in molecules and solids featuring excellent illustrations and homework problems throughout the book is intended both for advanced undergraduate and graduate

students who are learning the subject for the first time as well as for those who have practical experience but seek a text summarizing the theory of diffraction and x ray

crystallography it is organized into three parts part 1 deals with symmetry and space groups part 2 explains the physics of x rays and diffraction and part 3 examines the

methods for solving and refining crystal structures the discussion proceeds in a logical and clear fashion from the fundamentals through to advanced topics such as

disorder twinning microfocus sources low energy electron diffraction charge flipping protein crystallography the maximum likelihood method of refinement and powder

neutron and electron diffraction the author s clear writing style and distinctive approach is well suited for chemists biologists materials scientists physicists and

scientists from related disciplines a detailed instructor s manual is available for adopting professors

the structure property relationship is a key topic in materials science and engineering to understand why a material displays certain behaviors the first step is to resolve

its crystal structure and reveal its structure characteristics fundamentals of crystallography powder x ray diffraction and transmission electron microscopy for materials

scientists equips readers with an in depth understanding of using powder x ray diffraction and transmission electron microscopy for the analysis of crystal structures

introduces fundamentals of crystallography covers xrd of materials including geometry and intensity of diffracted x ray beams and experimental methods describes tem

of materials and includes atomic scattering factors electron diffraction and diffraction and phase contrasts discusses applications of hrtem in materials research explains

concepts used in xrd and tem lab training based on the author s course lecture notes this text guides materials science and engineering students with minimal reliance

on advanced mathematics it will also appeal to a broad spectrum of readers including researchers and professionals working in the disciplines of materials science and

engineering applied physics and chemical engineering

the advances in and applications of x ray and neutron crystallography form the essence of this new edition of this classic textbook while maintaining the overall plan of

the book that has been well received in the academic community since the first edition in 1977 x ray crystallography is a universal tool for studying molecular structure

and the complementary nature of neutron diffraction crystallography permits the location of atomic species in crystals which are not easily revealed by x ray techniques
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alone such as hydrogen atoms or other light atoms in the presence of heavier atoms thus a chapter discussing the practice of neutron diffraction techniques with

examples broadens the scope of the text in a highly desirable way as with previous editions the book contains problems to illustrate the work of each chapter and

detailed solutions are provided mathematical procedures related to the material of the main body of the book are not discussed in detail but are quotedwhere needed

with references to standard mathematical texts to address the computational aspect of crystallography the suite of computer programs from the fourth edition has been

revised and expanded the programs enable the reader to participate fully in many of the aspects of x ray crystallography discussed in the book in particular the program

system xray is interactive and enables the reader to follow through at the monitor screen the computational techniques involved in single crystal structure determination

albeit in two dimensions with the data sets provided exercises for students can be found in the book and solutions are available to instructors

in the modern world of ever smaller devices and nanotechnology electron crystallography emerges as the most important method capable of determining the structure

of minute objects down to the size of individual atoms crystals of only a few millionths of a millimetre are studied this is the first textbook explaining how this is done

great attention is given to symmetry in crystals and how it manifests itself in electron microscopy and electron diffraction and how this symmetry can be determined and

taken advantage of in achieving improved electron microscopy images and solving crystal structures from electron diffraction patterns theory and practice are combined

experimental images diffraction patterns formulae and numerical data are discussed in parallel giving the reader a complete understanding of what goes on inside the

black boxes of computer programs this up to date textbook contains the newest techniques in electron crystallography including detailed descriptions and explanations

of the recent remarkable successes in determining the very complex structures of zeolites and intermetallics the controversial issue of whether there is phase

information present in electron micrsocopy images or not is also resolved once and for all the extensive appendices include computer labs which have been used at

various courses at stockholm university and international schools in electron crystallography with applications to the textbook students can download image processing

programs and follow these lab instructions to get a hands on experience of electron crystallography

the nature of crystals the symmetry of crystals theory of x ray diffraction in ideal crystals x ray interference in real crystals dyadics elements of group theory

this text provides an up to date overview of crystallographic instrumentation and methods of diffraction measurements used for crystal and molecular structure

determination the book provides a unique description of both principles and specific instruments and methods for data collection adjustment of instruments and primary

data processing and error correction
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