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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
X-ray 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 standard 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
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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.
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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 X-ray 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 standard 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.
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Editorial Review

From the Back Cover

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 analyzing 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.

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.

About the Author
Prof. Dr. Sérgio Luiz Morelhão received his PhD in Applied Physics from University of Campinas
(UNICAMP), Brazil, in 1994 (highlight: theoretical framework and applications of hybrid reflections of X-
rays in semiconductor devices).  Postdoc in Material Science and Engineering at Carnegie Mellon
University, USA, in 1996 (highlight: X-ray topography for understanding the rule of dislocation reactions in
silicon solar cells grown from dendritic seeds). Postdoc in synchrotron radiation at the Brazilian Synchrotron
Laboratory in 1996/1997 (building of the 1st X-ray diffraction beam line). Faculty at University of São Paulo
since 1997 (highlights: theory and experiments for solving the phase problem in X-ray crystallography;
application of phase contrast X-ray imaging for studying eye cataract disease; and advanced methods for
characterizing nanostructured devices. He is author of more than 50 research papers on X-rays, most of
which as the leading author.

Users Review

From reader reviews:

Jeffery Chavis:

The actual book Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction Methods
(Graduate Texts in Physics) will bring that you the new experience of reading a book. The author style to
spell out the idea is very unique. In case you try to find new book you just read, this book very ideal to you.
The book Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction Methods (Graduate
Texts in Physics) is much recommended to you to read. You can also get the e-book through the official web
site, so you can more easily to read the book.



Derick Heinz:

Reading can called mind hangout, why? Because while you are reading a book especially book entitled
Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction Methods (Graduate Texts in
Physics) your thoughts will drift away trough every dimension, wandering in each and every aspect that
maybe mysterious for but surely will end up your mind friends. Imaging just about every word written in a
publication then become one application form conclusion and explanation this maybe you never get just
before. The Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction Methods (Graduate
Texts in Physics) giving you a different experience more than blown away your thoughts but also giving you
useful details for your better life with this era. So now let us teach you the relaxing pattern this is your body
and mind will probably be pleased when you are finished examining it, like winning a. Do you want to try
this extraordinary spending spare time activity?

Louise Suttle:

This Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction Methods (Graduate Texts in
Physics) is brand-new way for you who has intense curiosity to look for some information because it relief
your hunger details. Getting deeper you upon it getting knowledge more you know or else you who still
having tiny amount of digest in reading this Computer Simulation Tools for X-ray Analysis: Scattering and
Diffraction Methods (Graduate Texts in Physics) can be the light food in your case because the information
inside this kind of book is easy to get through anyone. These books create itself in the form which can be
reachable by anyone, yes I mean in the e-book type. People who think that in reserve form make them feel
drowsy even dizzy this e-book is the answer. So there is no in reading a e-book especially this one. You can
find actually looking for. It should be here for you. So , don't miss the idea! Just read this e-book sort for
your better life along with knowledge.

John Hagen:

As we know that book is important thing to add our understanding for everything. By a guide we can know
everything we want. A book is a pair of written, printed, illustrated or blank sheet. Every year ended up
being exactly added. This guide Computer Simulation Tools for X-ray Analysis: Scattering and Diffraction
Methods (Graduate Texts in Physics) was filled in relation to science. Spend your time to add your
knowledge about your technology competence. Some people has various feel when they reading some sort of
book. If you know how big advantage of a book, you can feel enjoy to read a guide. In the modern era like
currently, many ways to get book that you wanted.
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