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the complex technology of particle accelerators is based upon a series of often

rather simple physical concepts this comprehensive introduction to the subject
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focuses on providing a deep physical understanding of these key ideas the

book surveys the many aspects of accelerator physics and not only explains

how  accelerators  work  but  also  why  the  underlying  physics  leads  to  a

particular choice of design or technique and points out the limitations of the

technology  the  clear  and  thorough  mathematical  treatment  always

emphasizes the physical principles described by the equations and includes a

range of calculations which develop a genuine feeling for the quantities and

concepts involved

this book offers a concise and coherent introduction to accelerator physics

and technology at the fundamental level but still in connection to advanced

applications  ranging  from  high  energy  colliders  to  most  advanced  light

sources i e compton sources storage rings and free electron lasers the book is

targeted at accelerator physics students at both undergraduate and graduate

levels  but  also  of  interest  also  to  ph d  students  and senior  scientists  not

specialized in beam physics and accelerator design or at the beginning of their

career  in  particle  accelerators  the  book  introduces  readers  to  particle

accelerators in a logical and sequential manner with paragraphs devoted to

highlight the physical meaning of the presented topics providing a solid link to

experimental  results  with a simple but rigorous mathematical  approach in

particular the book will  turn out to be self consistent including for example

basics  of  special  relativity  and  statistical  mechanics  for  accelerators

mathematical derivations of the most important expressions and theorems are

given in a rigorous manner but with simple and immediate demonstration

where possible the understanding gained by a systematic study of the book

will offer students the possibility to further specialize their knowledge through

the  wide  and  up  to  date  bibliography  reported  both  theoretical  and

experimental  items  are  presented  with  reference  to  the  most  recent

achievements in colliders and light sources the author draws on his almost 20

years  long  experience  in  the  design  commissioning  and  operation  of

accelerator facilities as well as on his 10 years long teaching experience about

particle accelerators at the university of trieste department of engineering and

of physics as well as at international schools on accelerator physics

this is an introductory text on charged particle accelerators for beginners who

have not been exposed earlier to the subject of accelerator physics the subject

has  been  developed  from  a  very  elementary  level  up  to  a  reasonably

advanced level this book

edited by internationally recognized authorities in the field this expanded and

updated new edition of the bestselling handbook containing many new articles
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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

common formulae of previous compilations hard to find specialized formulae

recipes and material data pooled from the lifetime experience of many of the

world s most able practioners of the art and science of accelerators the seven

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 beam electron beam ion and intrabeam interactions the impedance

concept  and  related  calculations  are  dealt  with  at  length  as  are  the

instabilities due to the various interactions mentioned a chapter on operational

considerations including discussions on the assessment and correction of orbit

and optics errors realtime feedbacks generation of short photon pulses bunch

compression phase space exchange tuning of normal and superconducting

linacs energy recovery linacs free electron lasers cryogenic vacuum systems

steady state microbuching cooling space charge compensation brightness of

light sources collider luminosity optimization and collision schemes machine

learning multiple frequency rf systems fel seeding ultrafast electron diffraction

and gamma factory 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 including undulators and acceleration both normal and

superconducting receive detailed treatment in a sub systems chapter beam

measurement and apparatus being treated therein as well 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

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
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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  action  angle  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

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

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

this  book  provides  a  concise  and coherent  introduction  to  the  physics  of
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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 book jacket

this  indispensable  work  offers  a  broad  synoptic  description  of  beams

applicable to a wide range of other devices such as low energy focusing and

transport  systems  and  high  power  microwave  sources  the  monograph

develops  the  material  from the  basic  principles  in  a  systematic  way  and

discusses  the  underlying  physics  and  validity  of  theoretical  relationships

design formulas and scaling laws assumptions and approximations are clearly

indicated throughout this new revised and updated edition has 10 additional

content and features among others a new chapter on beam physics research

from 1993 to 2007 significant enhancement of chapter 6 on emittance variation

updated references and color image plates

choice recommended title january 2020 providing a vital resource in tune with

the massive 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 book provides a brief exposition of the principles of beam physics and

particle  accelerators  with  an emphasis  on numerical  examples  employing

readily available computer tools the new edition covers as the first two editions

basic  accelerator  lenses  and  deflectors  lattice  and  beam  functions

synchrotron radiation beam envelope matching betatron resonances with and

without  space  charge  transverse  and  longitudinal  emittance  and  space

charge  two  new  chapters  cover  special  lattice  configurations  known  as
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coupled optics and small machines employed for physics research in scaled

experiments which cannot be easily tested in large accelerators in addition the

general theory of accelerator magnets is presented in a new appendix the key

audiences for this book include physics and engineering graduates and senior

undergraduate students instructors in accelerator beam physics and particle

accelerator science and engineering professionals

this book provides a brief exposition of the principles of beam physics and

particle  accelerators  with  an emphasis  on numerical  examples  employing

readily available computer tools however it avoids detailed derivations instead

inviting the reader to use general high end 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

readers to readily  identify  relevant  design parameters  and their  scaling in

addition the computer input files can serve as templates that can be easily

adapted to  other  related situations  the examples  and computer  exercises

comprise basic lenses and deflectors fringe fields lattice and beam functions

synchrotron  radiation  beam  envelope  matching  betatron  resonances  and

transverse  and longitudinal  emittance and space charge the last  chapter

presents examples of two major types of particle accelerators radio frequency

linear accelerators rf linacs and storage rings lastly the appendix gives readers

a brief description of the computer tools employed and concise instructions for

their installation and use in the most popular computer platforms windows

macintosh and ubuntu linux hyperlinks to websites containing all relevant files

are also included an essential component of the book is its website actually

part of the author s website at the university of maryland which contains the

files that reproduce results given in the text as well as additional material such

as technical notes and movies

this  book  offers  an  overview of  accelerator  physics  from fundamentals  to

advanced applications ranging from high energy colliders to light sources it is

targeted at accelerator physics students at both undergraduate and graduate

levels but also would be of interest to those working in the field the author

draws on his experience in the design commissioning and operation of large

accelerator facilities as well  as his teaching experience at the john adams

institute for accelerator science university of oxford

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
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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

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 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

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 ground breaking discoveries in particle and nuclear

physics  atomic  and  molecular  physics  condensed  matter  physics  biology

biomedical  physics  nuclear  medicine  medical  therapy  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 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
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