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Edited by internationally recognized authorities in the field, this expanded and updated
new edition of the bestselling Handbook, containing more than 100 new articles, is
aimed at the design and operation of modern particle accelerators. It is intended as a
vade mecum for professional engineers and physicists engaged in these subjects. With
a collection of more than 2000 equations, 300 illustrations and 500 graphs and tables,
here one will find, in addition to the common formulae of previous compilations, hard-tofind, specialized formulae, recipes and material data pooled from the lifetime
experience of many of the world''s most able practitioners of the art and science of
accelerators.The eight chapters include both theoretical and practical matters as well as
an extensive glossary of accelerator types. Chapters on beam dynamics and
electromagnetic and nuclear interactions deal with linear and nonlinear single particle
and collective effects including spin motion, beam-environment, beam-beam, beamelectron, beam-ion and intrabeam interactions. The impedance concept and related
calculations are dealt with at length as are the instabilities associated with the various
interactions mentioned. A chapter on operational considerations includes discussions
on the assessment and correction of orbit and optics errors, real-time feedbacks,
generation of short photon pulses, bunch compression, tuning of normal and
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superconducting linacs, energy recovery linacs, free electron lasers, cooling, spacecharge compensation, brightness of light sources, collider luminosity optimization and
collision schemes. Chapters on mechanical and electrical considerations present
material data and important aspects of component design including heat transfer and
refrigeration. Hardware systems for particle sources, feedback systems, confinement
and acceleration (both normal conducting and superconducting) receive detailed
treatment in a subsystems chapter, beam measurement techniques and apparatus
being treated therein as well. The closing chapter gives data and methods for radiation
protection computations as well as much data on radiation damage to various materials
and devices.A detailed name and subject index is provided together with reliable
references to the literature where the most detailed information available on all subjects
treated can be found.
Borne out of twentieth-century science and technology, the field of RF (radio frequency)
linear accelerators has made significant contributions to basic research, energy,
medicine, and national defense. As we advance into the twenty-first century, the linac
field has been undergoing rapid development as the demand for its many applications,
emphasizing high-energy, high-intensity, and high-brightness output beams, continues
to grow. RF Linear Accelerators is a textbook that is based on a US Particle Accelerator
School graduate-level course that fills the need for a single introductory source on
linear accelerators. The text provides the scientific principles and up-to-date
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technological aspects for both electron and ion linacs. This second edition has been
completely revised and expanded to include examples of modern RF linacs, special
linacs and special techniques as well as superconducting linacs. In addition, problem
sets at the end of each chapter supplement the material covered. The book serves as a
must-have reference for professionals interested in beam physics and accelerator
technology.
This two-volume book serves as a thorough introduction to the field of high-energy
particle accelerator physics and beam dynamics. Volume 1 provides a general
understanding of the field and a firm basis for the study of the more elaborate topic,
mainly nonlinear and higher-order beam dynamics, which is the subject of Volume 2.
Particle Accelerator Physics is designed to serve as an introduction to the field of highenergy particle accelerator physics and particle-beam dynamics. It covers the dynamics
of relativistic particle beams, basics of particle guidance and focusing, lattice design,
characteristics of beam transport systems and circular accelerators. Particle-beam
optics is treated in the linear approximation including sextupoles to correct for chromatic
aberrations. Perturbations to linear beam dynamics are analyzed in detail and
correction measures are discussed. Basic lattice design features and building blocks
leading to the design of more complicated beam transport systems and circular
accelerators are studied. Characteristics of synchrotron radiation and quantum effects
due to the statistical emission of photons on particle trajectories are derived and applied
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to determine particle-beam parameters. The discussions specifically concentrate on
relativistic particle beams and the physics of beam optics in beam transport systems
and circular accelerators such as synchrotrons and storage rings. This book is aimed at
students and scientists who are interested in an introduction to particle-beam optics and
accelerator physics. It provides a general understanding of particle-beam physics and
forms a broad basis for further, more detailed studies of nonlinear beam dynamics and
associated accelerator physics problems to be discussed in a subsequent volume.
From the linear accelerators used for cancer therapy in hospitals, to the giant atom
smashers at international laboratories, this book provides a simple introduction to
particle accelerators.
This book is a brief exposition of the principles of beam physics and particle
accelerators with emphasis on numerical examples employing readily available
computer tools. Avoiding detailed derivations, we invite the reader to use general highend languages such as Mathcad and Matlab, as well as specialized particle accelerator
codes (e.g. MAD, WinAgile, Elegant, and others) to explore the principles presented.
This approach allows the student to readily identify relevant design parameters and
their scaling and easily adapt computer input files to other related situations.
Originally invented for generating the first artificial nuclear reactions, particle
accelerators have undergone, during the past 80 years, a fascinating development that
is an impressive example of the inventiveness and perseverance of scientists and
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engineers. Since the early 1980s, accelerator science and technology has been
booming. Today, accelerators are the prime tool for high energy physics to probe the
structure of matter to an unknown depth. They are also, as synchrotron radiation
sources, the most versatile tool for characterizing materials and processes and for
producing micro- and nanostructured devices. The determination of the structure of
large biomolecules is presently among the best examples of the application of
synchrotron radiation. Finally, accelerators have grown more and more important for
medicine, which is relying on them for advanced cancer therapy and radio-surgery. And
there are more applications, including the generation of neutrons for materials science,
the transmutation of nuclear waste with simultaneous production of electrical power, the
sterilization of medical supplies and of foodstuff, and the inspection of trucks by
customs or security services. This book is meant to provide basic training in modern
accelerators for students, teachers, and interested scientists and engineers working in
other fields. It is a result of the 3rd International Accelerator School, held in 2002 in
Singapore under the auspices of the Overseas Chinese Physics Association (OCPA).
Reputable experts, including a recent prize-winner, cover the field of cyclic and linear
accelerators from the basic theoretical tools to forefront developments such as the Xray free electron laser or the latest proton therapy facilities under construction.
Accelerators, the art of building them, and the science for understanding their function
have become a very exciting field of research. This book conveys the excitement of the
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experts to the reader. The proceedings have been selected for coverage in: . OCo
Index to Scientific & Technical Proceedings- (ISTP- / ISI Proceedings). OCo Index to
Scientific & Technical Proceedings (ISTP CDROM version / ISI Proceedings). OCo CC
Proceedings OCo Engineering & Physical Sciences."
The first half deals with the motion of a single particle under the influence of electronic
and magnetic fields. The basic language of linear and circular accelerators is
developed. The principle of phase stability is introduced along with phase oscillations in
linear accelerators and synchrotrons. Presents a treatment of betatron oscillations
followed by an excursion into nonlinear dynamics and its application to accelerators.
The second half discusses intensity dependent effects, particularly space charge and
coherent instabilities. Includes tables of parameters for a selection of accelerators
which are used in the numerous problems provided at the end of each chapter.
A Tour of the Subatomic Zoo: A guide to particle physics is a brief and ambitious expedition
into the remarkably simple ingredients of all the wonders of nature. With hardly a mathematical
formula, Professor Cindy Schwarz clearly explains the language and much of the substance of
elementary particle physics for the 99% of students who do not aspire to a career in physics.
Views of matter from the atom to the quark are discussed in a form that an interested person
with no physics background can easily understand. College and university courses can be
developed around this book and it can be used alone or in conjunction with other material.
Even college physics majors would enjoy reading this book as an introduction to particle
physics. High-school, and even middle-school, teachers could also use this book to introduce
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this material to their students. It will also be beneficial for high-school teachers who have not
been formally exposed to high-energy physics, have forgotten what they once knew, or are no
longer up to date with recent developments.
This book provides an in-depth and comprehensive introduction to the field of high-energy
particle acceleration and beam dynamics. This is the first modern and comprehensive textbook
in the field. It begins by gathering the basic tools, recalling the essentials of electrostatics and
electrodynamics as well as of particle dynamics in electromagnetic fields. It includes coverage
of advanced topics of coupled beam dynamics. There is an exhaustive treatment of radiation
from accelerated charges. Appendices gather useful mathematical and physical formulae,
parameters and units, and solutions to the many end-of-chapter problems are given.
This volume lays down the foundations of a theory of rings based on finite maps. The purpose
of the ring is entirely discussed in terms of the global properties of the one-turn map. Proposing
a theory of rings based on such maps, this work offers another perspective on storage ring
theory.
The development of high energy accelerators began in 1911, when Rutherford discovered the
atomic nuclei inside the atom. Since then, progress has been made in the following: (1)
development of high voltage dc and rf accelerators, (2) achievement of high field magnets with
excellent field quality, (3) discovery of transverse and longitudinal beam focusing principles, (4)
invention of high power rf sources, (5) improvement of high vacuum technology, (6) attainment
of high brightness (polarized/unpolarized) electron/ion sources, (7) advancement of beam
dynamics and beam manipulation schemes, such as beam injection, accumulation, slow and
fast extraction, beam damping and beam cooling, instability feedback, etc.The impacts of the
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accelerator development are evidenced by the many ground-breaking discoveries in particle
and nuclear physics, atomic and molecular physics, condensed matter physics, biomedical
physics, medicine, biology, and industrial processing.This book is intended to be used as a
graduate or senior undergraduate textbook in accelerator physics and science. It can be used
as preparatory course material for graduate accelerator physics students doing thesis
research. The text covers historical accelerator development, transverse betatron motion,
synchrotron motion, an introduction to linear accelerators, and synchrotron radiation
phenomena in low emittance electron storage rings, introduction to special topics such as the
free electron laser and the beam-beam interaction. Attention is paid to derivation of the actionangle variables of the phase space, because the transformation is important for understanding
advanced topics such as the collective instability and nonlinear beam dynamics. Each section
is followed by exercises, which are designed to reinforce the concept discussed and to solve a
realistic accelerator design problem.
Awarded one of BookAuthority's best new Particle Physics books in 2019! Hands-On
Accelerator Physics Using MATLAB® provides an introduction into the design and operational
issues of a wide range of particle accelerators, from ion-implanters to the Large Hadron
Collider at CERN. Many aspects from the design of beam optical systems and magnets, to the
subsystems for acceleration, beam diagnostics, and vacuum are covered. Beam dynamics
topics ranging from the beam-beam interaction to free-electron lasers are discussed.
Theoretical concepts and the design of key components are explained with the help of
MATLAB® code. Practical topics, such as beam size measurements, magnet construction and
measurements, and radio-frequency measurements are explored in student labs without
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requiring access to an accelerator. This unique approach provides a look at what goes on
'under the hood' inside modern accelerators and presents readers with the tools to perform
their independent investigations on the computer or in student labs. This book will be of
interest to graduate students, postgraduate researchers studying accelerator physics, as well
as engineers entering the field. Features: Provides insights into both synchrotron light sources
and colliders Discusses technical subsystems, including magnets, radio-frequency
engineering, instrumentation and diagnostics, correction of imperfections, control, and
cryogenics Accompanied by MATLAB® code, including a 3D-modeler to visualize the
accelerators, and additional appendices which are available on the CRC Press website
"The past 100 years of accelerator-based research have led the field from first insights into the
structure of atoms to the development and confirmation of the Standard Model of physics.
Accelerators have been a key tool in developing our understanding of the elementary particles
and the forces that govern their interactions. This book describes the past 100 years of
accelerator development with a special focus on the technological advancements in the field,
the connection of the various accelerator projects to key developments and discoveries in the
Standard Model, how accelerator technologies open the door to other applications in medicine
and industry, and finally presents an outlook of future accelerator projects for the coming
decades."--Provided by publisher.
Research and development of high energy accelerators began in 1911. Since then, progresses
achieved are:The impacts of the accelerator development are evidenced by the many groundbreaking discoveries in particle and nuclear physics, atomic and molecular physics, condensed
matter physics, biology, biomedical physics, nuclear medicine, medical therapy, and industrial
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processing. This book is intended to be used as a graduate or senior undergraduate textbook
in accelerator physics and science. It can be used as preparatory course material in graduate
accelerator physics thesis research. The text covers historical accelerator development,
transverse betatron motion, synchrotron motion, an introduction to linear accelerators, and
synchrotron radiation phenomena in low emittance electron storage rings, introduction to
special topics such as the free electron laser and the beam-beam interaction. Hamiltonian
dynamics is used to understand beam manipulation, instability and nonlinearity. Each section
is followed by exercises, which are designed to reinforce the concept discussed and to solve a
realistic accelerator design problem.
An introductory text covering the important field of accelerator physics, including collision and
beam dynamics, and engineering considerations for particle accelerators.
Part of the Physics in a New Era series of assessments of the various branches of the field,
Elementary-Particle Physics reviews progress in the field over the past 10 years and
recommends actions needed to address the key questions that remain unanswered. It explains
in simple terms the present picture of how matter is constructed. As physicists have probed
ever deeper into the structure of matter, they have begun to explore one of the most
fundamental questions that one can ask about the universe: What gives matter its mass? A
new international accelerator to be built at the European laboratory CERN will begin to explore
some of the mechanisms proposed to give matter its heft. The committee recommends full
U.S. participation in this project as well as various other experiments and studies to be carried
out now and in the longer term.
Choice Recommended Title, January 2020 Providing a vital resource in tune with the massive
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advancements in accelerator technologies that have taken place over the past 50 years,
Accelerator Radiation Physics for Personnel and Environmental Protection is a comprehensive
reference for accelerator designers, operators, managers, health and safety staff, and
governmental regulators. Up-to-date with the latest developments in the field, it allows readers
to effectively work together to ensure radiation safety for workers, to protect the environment,
and adhere to all applicable standards and regulations. This book will also be of interest to
graduate and advanced undergraduate students in physics and engineering who are studying
accelerator physics. Features: Explores accelerator radiation physics and the latest results and
research in a comprehensive single volume, fulfilling a need in the market for an up-to-date
book on this topic Contains problems designed to enhance learning Addresses
undergraduates with a background in math and/or science
This volume continues the discussion of particle accelerator physics beyond the introduction
found in volume I. Basic principles of beam dynamics already discussed in the first volume are
expanded here into the nonlinear regime so as to tackle fundamental problems encountered in
present day accelerator design and development. Nonlinear dynamics is discussed both in
terms of the transverse phase space, to determine chromatic and geometric aberrations which
limit the dynamic aperture, as well as the longitude phase space in connection with phase
focusing at very small values of the momentum compaction. Whenever possible, effects
derived theoretically are compared with observations made with existing accelerators.
Edited by internationally recognized authorities in the field, this handbook focuses on Linacs,
Synchrotrons and Storage Rings and is intended as a vade mecum for professional engineers
and physicists engaged in these subjects. Here one will find, in addition to the common
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formulae of previous compilations, hard to find specialized formulae, recipes and material data
pooled from the lifetime experiences of many of the world's most able practitioners of the art
and science of accelerator building and operation.
Unifying Physics of Accelerators, Lasers and Plasma introduces the physics of accelerators,
lasers and plasma in tandem with the industrial methodology of inventiveness, a technique that
teaches that similar problems and solutions appear again and again in seemingly dissimilar
disciplines. This unique approach builds bridges and enhances connection
This book provides a concise and coherent introduction to the physics of particle accelerators,
with attention being paid to the design of an accelerator for use as an experimental tool. In the
second edition, new chapters on spin dynamics of polarized beams as well as instrumentation
and measurements are included, with a discussion of frequency spectra and Schottky signals.
The additional material also covers quadratic Lie groups and integration highlighting new
techniques using Cayley transforms, detailed estimation of collider luminosities, and new
problems.
Particle Accelerator Physics II continues the discussion of particle accelerator physics beyond
the introductory Particle Accelerator Physics I. Aimed at students and scientists who plan to
work or are working in the field of accelerator physics. Basic principles of beam dynamics
already discussed in Vol.I are expanded into the nonlinear regime in order to tackle
fundamental problems encountered in present-day accelerator design and development.
Nonlinear dynamics is discussed both for the transverse phase space to determine chromatic
and geometric aberrations which limit the dynamic aperture as well as for the longitude phase
space in connection with phase focusing at very small values of the momentum compaction.
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Effects derived theoretically are compared with observations made at existing accelerators.
From the reviews: "This book is a very welcome and valuable addition to the accelerator
literature. As noted by the authors, there is relatively little material in the book specifically for
low-energy machines, but industrial users may still find it useful to read." Cern Courier

Particle Accelerator Physics covers the dynamics of relativistic particle beams, basics
of particle guidance and focusing, lattice design, characteristics of beam transport
systems and circular accelerators. Particle-beam optics is treated in the linear
approximation including sextupoles to correct for chromatic aberrations. Perturbations
to linear beam dynamics are analyzed in detail and correction measures are discussed,
while basic lattice design features and building blocks leading to the design of more
complicated beam transport systems and circular accelerators are studied.
Characteristics of synchrotron radiation and quantum effects due to the statistical
emission of photons on particle trajectories are derived and applied to determine
particle-beam parameters. The discussions specifically concentrate on relativistic
particle beams and the physics of beam optics in beam transport systems and circular
accelerators such as synchrotrons and storage rings. This book forms a broad basis for
further, more detailed studies of nonlinear beam dynamics and associated accelerator
physics problems, discussed in the subsequent volume.
The Science and Technology of Particle Accelerators provides an accessible
introduction to the field, and is suitable for advanced undergraduates, graduate
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students, and academics, as well as professionals in national laboratories and facilities,
industry, and medicine who are designing or using particle accelerators. Providing
integrated coverage of accelerator science and technology, this book presents the
fundamental concepts alongside detailed engineering discussions and extensive
practical guidance, including many numerical examples. For each topic, the authors
provide a description of the physical principles, a guide to the practical application of
those principles, and a discussion of how to design the components that allow the
application to be realised. Features: Written by an interdisciplinary and highly respected
team of physicists and engineers from the Cockcroft Institute of Accelerator Science
and Technology in the UK Accessible style, with many numerical examples Contains an
extensive set of problems, with fully worked solutions available Rob Appleby is an
academic member of staff at the University of Manchester, and Chief Examiner in the
Department of Physics and Astronomy. Graeme Burt is an academic member of staff at
the University of Lancaster, and previous Director of Education at the Cockcroft
Institute. James Clarke is head of Science Division in the Accelerator Science and
Technology Centre at STFC Daresbury Laboratory. Hywel Owen is an academic
member of staff at the University of Manchester, and Director of Education at the
Cockcroft Institute. All authors are researchers within the Cockcroft Institute of
Accelerator Science and Technology and have extensive experience in the design and
construction of particle accelerators, including particle colliders, synchrotron radiation
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sources, free electron lasers, and medical and industrial accelerator systems.
This book presents the developments in accelerator physics and technology
implemented at the Tevatron proton-antiproton collider, the world’s most powerful
accelerator for almost twenty years prior to the completion of the Large Hadron Collider.
The book covers the history of collider operation and upgrades, novel arrangements of
beam optics and methods of orbit control, antiproton production and cooling, beam
instabilities and feedback systems, halo collimation, and advanced beam
instrumentation. The topics discussed show the complexity and breadth of the issues
associated with modern hadron accelerators, while providing a systematic approach
needed in the design and construction of next generation colliders. This book is a
valuable resource for researchers in high energy physics and can serve as an
introduction for students studying the beam physics of colliders.
This authoritative text offers a unified, programmed summary of the principles
underlying all charged particle accelerators — it also doubles as a reference collection of
equations and material essential to accelerator development and beam applications.
The only text that covers linear induction accelerators, the work contains
straightforward expositions of basic principles rather than detailed theories of
specialized areas. 1986 edition.
Particle accelerators are essential tools for scientific research in fields as diverse as
high energy physics, materials science and structural biology. They are also widely
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used in industry and medicine. Producing the optimum design and achieving the best
performance for an accelerator depends on a detailed understanding of many (often
complex and sometimes subtle) effects that determine the properties and behavior of
the particle beam. Beam Dynamics in High Energy Particle Accelerators provides an
introduction to the concepts underlying accelerator beam line design and analysis,
taking an approach that emphasizes the elegance of the subject and leads into the
development of a range of powerful techniques for understanding and modeling
charged particle beams. Contents:Electromagnetism and Classical
Mechanics:Electromagnetic Fields in Accelerator ComponentsHamiltonian for a Particle
in an Accelerator Beam LineSingle-Particle Linear Dynamics:Linear Transfer Maps for
Common ComponentsLinear Optics in Uncoupled Beam LinesCoupled OpticsLinear
Imperfections in Storage RingsEffects of Synchrotron RadiationSingle-Particle
Nonlinear Dynamics:Examples of Nonlinear Effects in Accelerator Beam
LinesRepresentations of Transfer MapsSymplectic IntegratorsMethods for Analysis of
Single-Particle DynamicsCollective Effects:Space ChargeScattering EffectsWake
Fields, Wake Functions and ImpedanceCoherent Instabilities Readership:
Undergraduate students who are looking for an introduction to beam dynamics, and
graduate students and researchers in the field. Key Features:Basic ideas are
introduced from the start using an approach that leads logically into the development of
more advanced concepts and techniques. In particular, linear dynamics is treated
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consistently using a Hamiltonian formalism, which provides a suitable foundation not
only for perturbation theory, but also for more modern techniques based on Lie
operators. The use of a consistent approach makes the progress from introductory to
advanced material as straightforward as possibleThe treatment of nonlinear dynamics
using Lie operators provides a number of powerful techniques for the analysis of
accelerator beam lines. Lie operators are generally found only in more advanced and
specialized treatments of nonlinear dynamics. Beam Dynamics in High Energy Particle
Accelerators provides an accessible introduction to the subject, and illustrates the use
of techniques such as Lie transforms and normal form analysis through examples of
particular relevance for beam dynamicsAs well as providing a clear description of the
important topics in beam dynamics and an explanation of the physical principles,
attention is given to techniques of particular importance for computer modeling of beam
dynamics. For example, there is a chapter on symplectic integration that gives explicit
formulae for methods that are of some importance in accelerator modeling codes, but
have not previously been presented in a book of this kindKeywords:Accelerator
Physics;Beam Dynamics;Particle AcceleratorsReviews: “This is a recommendable
addition to the literature, covering its topics clearly and thoroughly.” CERN Courier
University Physics is designed for the two- or three-semester calculus-based physics
course. The text has been developed to meet the scope and sequence of most
university physics courses and provides a foundation for a career in mathematics,
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science, or engineering. The book provides an important opportunity for students to
learn the core concepts of physics and understand how those concepts apply to their
lives and to the world around them. Due to the comprehensive nature of the material,
we are offering the book in three volumes for flexibility and efficiency. Coverage and
Scope Our University Physics textbook adheres to the scope and sequence of most
two- and three-semester physics courses nationwide. We have worked to make physics
interesting and accessible to students while maintaining the mathematical rigor inherent
in the subject. With this objective in mind, the content of this textbook has been
developed and arranged to provide a logical progression from fundamental to more
advanced concepts, building upon what students have already learned and
emphasizing connections between topics and between theory and applications. The
goal of each section is to enable students not just to recognize concepts, but to work
with them in ways that will be useful in later courses and future careers. The
organization and pedagogical features were developed and vetted with feedback from
science educators dedicated to the project. VOLUME III Unit 1: Optics Chapter 1: The
Nature of Light Chapter 2: Geometric Optics and Image Formation Chapter 3:
Interference Chapter 4: Diffraction Unit 2: Modern Physics Chapter 5: Relativity Chapter
6: Photons and Matter Waves Chapter 7: Quantum Mechanics Chapter 8: Atomic
Structure Chapter 9: Condensed Matter Physics Chapter 10: Nuclear Physics Chapter
11: Particle Physics and Cosmology
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Particle Accelerator Physics IINonlinear and Higher-Order Beam DynamicsSpringer
Science & Business Media
Accelerator Health Physics tackles the importance of health physics in the field of
nuclear physics, especially to those involved with the use of particle accelerators. The
book first explores concepts in nuclear physics, such as fundamental particles, radiation
fields, and the responses of the human body to radiation exposure. The book then
shifts to its intended purpose and discusses the uses of particle accelerators and the
radiation they emit; the measurement of the radiation fields - radiation detectors, the
history, design, and application of accelerator shielding; and measures in the
implementation of a health physics program. The text is recommended for health
physicists who want to learn more about particle accelerators, their effects, and how
these effects can be prevented. The book is also beneficial to physicists whose work
involves particle accelerators, as the book aims to educate them about the hazards
they face in the workplace.
In this second edition of Particle Accelerator Physics, Vol. 1, is mainly a reprint of the first
edition without significant changes in content. The bibliography has been updated to include
more recent progress in the field of particle accelerators. With the help of many observant
readers a number of misprints and errors could be eliminated. The author would like to express
his sincere appreciation to all those who have pointed out such shortcomings and wel comes
such information and any other relevant information in the future. The author would also like to
express his special thanks to the editor Dr. Helmut Lotsch and his staff for editorial as well as
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technical advice and support which contributed greatly to the broad acceptance of this text and
made a second edition of both volumes necessary. Palo Alto, California Helmut Wiedemann
November 1998 VII Preface to the First Edition The purpose of this textbook is to provide a
comprehensive introduction into the physics of particle accelerators and particle beam
dynamics. Parti cle accelerators have become important research tools in high energy physics
as well as sources of incoherent and coherent radiation from the far infra red to hard x-rays for
basic and applied research. During years of teaching accelerator physics it became clear that
the single most annoying obstacle to get introduced into the field is the absence of a suitable
textbook.
Detailed enough to serve as both text and reference, this volume addresses topics vital to
understanding high-power accelerators and high-brightness-charged particle beams, including
stochastic cooling, high-brightness injectors, and the free electron laser. 1990 edition.
This text provides the reader with a comprehensive understanding of the key ideas behind the
physics of particle accelerators. Supported by a clear mathematical treatment and a range of
calculations which develop a genuine feeling for the subject, it is a thorough introduction to the
many aspects of accelerator physics.
Particle Accelerator Physics is an in-depth and comprehensive introduction to the field of highenergy particle acceleration and beam dynamics. Part I gathers the basic tools, recalling the
essentials of electrostatics and electrodynamics as well as of particle dynamics in
electromagnetic fields. Part II is an extensive primer in beam dynamics, followed in Part III by
the introduction and description of the main beam parameters. Part IV is devoted to the
treatment of perturbations in beam dynamics. Part V discusses the details of charged particle
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acceleration. Part VI and Part VII introduce the more advanced topics of coupled beam
dynamics and the description of very intense beams. Part VIII is an exhaustive treatment of
radiation from accelerated charges and introduces important sources of coherent radiation
such as synchrotrons and free-electron lasers. Part IX collects the appendices gathering useful
mathematical and physical formulae, parameters and units. Solutions to many end-of-chapter
problems are given. This textbook is suitable for an intensive two-semester course starting at
the advanced undergraduate level.
This book is written for students who ever wondered about the mysterious and fascinating
world of particle accelerators. What exciting physics and technologies lie within? What clever
and ingenious ideas were applied in their seven decades of evolution? What promises still lay
ahead in the future?Accelerators have been driving research and industrial advances for
decades. This textbook illustrates the physical principles behind these incredible machines,
often with intuitive pictures and simple mathematical models. Pure formalisms are avoided as
much as possible. It is hoped that the readers would enjoy the fascinating physics behind
these state-of-the-art devices.The style is informal and aimed for a graduate level without
prerequisite of prior knowledge in accelerators. To serve as a textbook, references are listed
only on the more established original literature and review articles instead of the constantly
changing research frontiers.
The development of high energy accelerators began in 1911, when Rutherford discovered the
atomic nuclei inside the atom. Since then, progress has been made in the following: (1)
development of high voltage dc and rf accelerators, (2) achievement of high field magnets with
excellent field quality, (3) discovery of transverse and longitudinal beam focusing principles, (4)
Page 21/23

Read Online Particle Accelerator Physics I Basic Principles And Linear
Beam Dynamics V 1
invention of high power rf sources, (5) improvement of high vacuum technology, (6) attainment
of high brightness (polarized/unpolarized) electron/ion sources, (7) advancement of beam
dynamics and beam manipulation schemes, such as beam injection, accumulation, slow and
fast extraction, beam damping and beam cooling, instability feedback, etc. The impacts of the
accelerator development are evidenced by the many ground-breaking discoveries in particle
and nuclear physics, atomic and molecular physics, condensed matter physics, biomedical
physics, medicine, biology, and industrial processing. This book is intended to be used as a
graduate or senior undergraduate textbook in accelerator physics and science. It can be used
as preparatory course material for graduate accelerator physics students doing thesis
research. The text covers historical accelerator development, transverse betatron motion,
synchrotron motion, an introduction to linear accelerators, and synchrotron radiation
phenomena in low emittance electron storage rings, introduction to special topics such as the
free electron laser and the beam-beam interaction. Attention is paid to derivation of the actionangle variables of the phase space, because the transformation is important for understanding
advanced topics such as the collective instability and nonlinear beam dynamics. Each section
is followed by exercises, which are designed to reinforce the concept discussed and to solve a
realistic accelerator design problem.
This book by Helmut Wiedemann is a well-established, classic text, providing an in-depth and
comprehensive introduction to the field of high-energy particle acceleration and beam
dynamics. The present 4th edition has been significantly revised, updated and expanded. The
newly conceived Part I is an elementary introduction to the subject matter for undergraduate
students. Part II gathers the basic tools in preparation of a more advanced treatment,
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summarizing the essentials of electrostatics and electrodynamics as well as of particle
dynamics in electromagnetic fields. Part III is an extensive primer in beam dynamics, followed,
in Part IV, by an introduction and description of the main beam parameters and including a
new chapter on beam emittance and lattice design. Part V is devoted to the treatment of
perturbations in beam dynamics. Part VI then discusses the details of charged particle
acceleration. Parts VII and VIII introduce the more advanced topics of coupled beam dynamics
and describe very intense beams – a number of additional beam instabilities are introduced
and reviewed in this new edition. Part IX is an exhaustive treatment of radiation from
accelerated charges and introduces important sources of coherent radiation such as
synchrotrons and free-electron lasers. The appendices at the end of the book gather useful
mathematical and physical formulae, parameters and units. Solutions to many end-of-chapter
problems are given. This textbook is suitable for an intensive two-semester course starting at
the senior undergraduate level.
This manual provides solutions to the problems given in the second edition of the textbook
entitled An Introduction to the Physics of Particle Accelerators. Simple-to-solve problems play
a useful role as a first check of the student's level of knowledge whereas difficult problems will
test the student's capacity of finding the bearing of the problems in an interdisciplinary
environment. The solutions to several problems will require strong engagement of the student,
not only in accelerator physics but also in more general physical subjects, such as the
profound approach to classical mechanics (discussed in Chapter 3) and the subtleties of spin
dynamics (Chapter 13).
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