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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

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
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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

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 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

1 introduction 1 2 the nature and generation of x rays 29 3 the diffraction of x rays 46 4
systematically  absent  x  ray  reflections  and  the  determination  of  space  group  87  5
polycrystal or powder methods 105 6 orientation and projection of morphological crystals
208 7 the laue method 226 8 the reciprocal lattice 239 9 the buerger precession method
253 10 the rotation and oscillation methods 283 11 the equi  inclination weissenberg
method 302 12 single crystal x ray diffractometry 343 13 a general method for orienting a
crystal  351  appendix  1  the  230  space  groups  365  2  the  six  permutation  of  the
orthorhombic space groups 370 3 space group determinative tables 372 4 table of 1 2 cos2
phi  sin  phi  cos2  phi  phi  385  5  data  for  constructing  stereographic  scales  388  6
mathematical relations between reciprocal and direct lattice constants 391 index 405

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 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
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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

this is a reproduction of a book published before 1923 this book may have occasional
imperfections such as missing or blurred pages poor pictures errant marks etc that were
either part of the original artifact or were introduced by the scanning process we believe
this work is culturally important and despite the imperfections have elected to bring it
back into print as part of our continuing commitment to the preservation of printed works
worldwide we appreciate your understanding of  the imperfections in the preservation
process and hope you enjoy this valuable book

x ray diffraction is a useful and powerful analysis technique for characterizing crystalline
materials commonly employed in mse physics and chemistry this informative new book
describes  the  principles  of  x  ray  diffraction  and  its  applications  to  materials
characterization it consists of three parts the first deals with elementary crystallography
and optics which is essential for understanding the theory of x ray diffraction discussed in
the second section of the book part 2 describes how the x ray diffraction can be applied for
characterizing such various forms of materials as thin films single crystals and powders the
third section of  the book covers applications of  x ray diffraction the book presents a
number of examples to help readers better comprehend the subject x ray diffraction for
materials research from fundamentals to applications also provides background knowledge
of  diffraction  to  enable  nonspecialists  to  become familiar  with  the  topics  covers  the
practical  applications as well  as the underlying principle of  x ray diffraction presents
appropriate examples with answers to help readers understand the contents more easily
includes  thin  film  characterization  by  x  ray  diffraction  with  relevant  experimental
techniques presents a huge number of elaborately drawn graphics to help illustrate the
content the book will help readers students and researchers in materials science physics
and  chemistry  understand  crystallography  and  crystal  structures  interference  and
diffraction  structural  analysis  of  bulk  materials  characterization  of  thin  films  and
nondestructive measurement of internal stress and phase transition diffraction is an optical
phenomenon and thus can be better understood when it  is  explained with an optical
approach which has been neglected in other books this book helps to fill that gap providing
information to convey the concept of x ray diffraction and how it can be applied to the
materials analysis this book will be a valuable reference book for researchers in the field
and will work well as a good introductory book of x ray diffraction for students in materials
science physics and chemistry
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designed for the undergraduate and postgraduate students of physics materials science
and metallurgical engineering this text explains the theory of x ray diffraction starting from
diffraction by an electron to that by an atom a crystal and finally ending with a diffraction
by a conglomerate of atoms either in the single crystal or in the polycrystal stage this
second edition of the book includes a new chapter on electron diffraction as electron
diffraction along with x ray diffraction are complementary to each other and are also
included in the curriculum the book amply blends the theory with major applications of x
ray diffraction including those of direct analysis of lattice defects by x ray topography
orientation texture analysis chemical analysis by diffraction as well as by fluorescence key
features  set  of  numerical  problems  along  with  solutions  details  of  some  different
experimental techniques unsolved problems and review questions to grasp the concepts

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

by illustrating a  wide range of  specific  applications  in  all  major  industries  this  work
broadens the coverage of x ray diffraction beyond basic tenets research and academic
principles the book serves as a guide to solving problems faced everyday in the laboratory
and offers a review of the current theory and practice of x ray diffraction major advances
and potential uses

this comprehensive text describes the fundamentals of x ray multiple wave interaction in
crystals and its applications in condensed matter physics and crystallography it covers
current  theoretical  approaches  and application  methods  for  many materials  including
macromolecular  crystals  thin  films semiconductors  quasicrystals  and nonlinear  optical
materials x ray optics is also addressed designed primarily as a reference for researchers
in condensed matter crystallography materials science and synchrotron related topics the
book will also be useful as a textbook for graduate and senior year undergraduate courses
on special topics in x ray diffraction

the dynamical theory of diffraction has witnessed exciting developments since the advent
of synchroton radiation this book provides an up to date account of the theory of diffraction
and its applications the first part serves as an introduction to the subject presenting early
developments  and  the  basic  results  it  is  followed  by  a  detailed  development  of  the
diffraction and propagation properties of x rays in perfect crystals and by an extension of
the theory to the case of slightly and highly deformed crystals the last part gives three
applications of  the theory x ray optics for  synchroton radiation locations of  atoms at
surfaces and x ray diffraction topography the book is richly illustrated and contains a wide
range of references to the literature it will be a most useful reference work for graduate
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students lecturers and researchers

an indispensable resource for researchers and students in materials science chemistry
physics and pharmaceuticals written by one of the pioneers of 2d x ray diffraction this
updated and expanded edition of the definitive text in the field provides comprehensive
coverage  of  the  fundamentals  of  that  analytical  method  as  well  as  state  of  the  art
experimental methods and applications geometry convention x ray source and optics two
dimensional  detectors  diffraction  data  interpretation  and  configurations  for  various
applications such as phase identification texture stress microstructure analysis crystallinity
thin  film  analysis  and  combinatorial  screening  are  all  covered  in  detail  numerous
experimental  examples  in  materials  research  manufacture  and  pharmaceuticals  are
provided  throughout  two  dimensional  x  ray  diffraction  is  the  ideal  non  destructive
analytical method for examining samples of all kinds including metals polymers ceramics
semiconductors  thin  films  coatings  paints  biomaterials  composites  and  more  two
dimensional x ray diffraction second edition is an up to date resource for understanding
how the latest 2d detectors are integrated into diffractometers how to get the best data
using the 2d detector for diffraction and how to interpret this data all those desirous of
setting up a 2d diffraction in their own laboratories will find the author s coverage of the
physical principles projection geometry and mathematical derivations extremely helpful
features new contents in all chapters with most figures in full color to reveal more details
in illustrations and diffraction patterns covers the recent advances in detector technology
and 2d data collection strategies that have led to dramatic increases in the use of two
dimensional detectors for x ray diffraction provides in depth coverage of new innovations
in x ray sources optics system configurations applications and data evaluation algorithms
contains new methods and experimental examples in stress texture crystal size crystal
orientation and thin film analysis two dimensional x ray diffraction second edition is an
important working resource for industrial and academic researchers and developers in
materials  science  chemistry  physics  pharmaceuticals  and  all  those  who  use  x  ray
diffraction as a characterization method users of all levels instrument technicians and x ray
laboratory managers as well as instrument developers will want to have it on hand

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
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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

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  their
interpretation

authored by a university professor deeply involved in x ray diffraction related research this
textbook is based on his lectures given to graduate students for more than 20 years it
adopts a well balanced approach describing basic concepts and experimental techniques
which  make  x  ray  diffraction  an  unsurpassed  method  for  studying  the  structure  of
materials both dynamical and kinematic x ray diffraction is considered from a unified
viewpoint in which the dynamical diffraction in single scattering approximation serves as a
bridge between these two parts the text emphasizes the fundamental laws that govern the
interaction of x rays with matter but also covers in detail classical and modern applications
e g line broadening texture and strain stress analyses x ray mapping in reciprocal space
high resolution x ray diffraction in the spatial and wave vector domains x ray focusing
inelastic  and  time  resolved  x  ray  scattering  this  unique  scope  in  combination  with
otherwise hard to find information on analytic expressions for simulating x ray diffraction
profiles in thin film heterostructures x ray interaction with phonons coherent scattering of
mossbauer radiation and energy variable x ray diffraction makes the book indispensable for
any serious user of x ray diffraction techniques compact and self contained this textbook is
suitable for students taking x ray diffraction courses towards specialization in materials
science physics chemistry or biology numerous clear cut illustrations an easy to read style
of writing as well as rather short easily digestible chapters all facilitate comprehension

written  by  one  of  the  pioneers  of  2d  x  ray  diffraction  this  useful  guide  covers  the
fundamentals experimental methods and applications of two dimensional x ray diffraction
including  geometry  convention  x  ray  source  and  optics  two  dimensional  detectors
diffraction data interpretation and configurations for various applications such as phase
identification texture stress  microstructure analysis  crystallinity  thin film analysis  and
combinatorial screening experimental examples in materials research pharmaceuticals and
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forensics are also given this presents a key resource to researchers in materials science
chemistry physics and pharmaceuticals as well as graduate level students in these areas

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 volume collects the proceedings of the 23rd international course of crystallography
entitled x ray and neutron dynamical diffraction theory and applications which took place
in the fascinating setting of erice in sicily italy it was run as a nato advanced studies
institute  with  a  authier  france  and  s  lagomarsino  italy  as  codirectors  and  l  riva  di
sanseverino and p spadon italy as local organizers r colella usa and b k tanner uk being the
two other members of the organizing committee it was attended by about one hundred
participants  from twenty  four  different  countries  two  basic  theories  may  be  used  to
describe  the  diffraction  of  radiation  by  crystalline  matter  the  first  one  the  so  called
geometrical  or  kinematical  theory  is  approximate  and  is  applicable  to  small  highly
imperfect crystals it is used for the determination of crystal structures and describes the
diffraction of powders and polycrystalline materials the other one the so called dynamical
theory  is  applicable  to  perfect  or  nearly  perfect  crystals  for  that  reason  dynamical
diffraction of x rays and neutrons constitutes the theoretical basis of a great variety of
applications such as the techniques used for the characterization of nearly perfect high
technology  materials  semiconductors  piezoelectric  electrooptic  ferroelectric  magnetic
crystals the x ray optical devices used in all modem applications of synchrotron radiation
exafs  high  resolution  x  ray  diffractometry  magnetic  and  nuclear  resonant  scattering
topography etc and x ray and neutron interferometry
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