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Preface
This Handbook is a product of the world community of accelerator physicists and engineers. 
The first edition was issued September, 1998, a second edition in July 2012, and a third edition 
in December 2022. With the continued advancing of the accelerator field, a third edition 
appears now in order.

This is not a textbook but rather a collection of information useful to professionals in research, 
design, construction, and operation of accelerators. The Handbook has been prepared by more 
than 200 experienced experts from across the spectrum of accelerator related institutions and 
to them sincere thanks are due.

In addition to content, a high priority has been given to portability of the book. This has led to 
a sacrifice of some aesthetics in order to make the text as compact as possible. For that, our 
apologies go to users and authors alike.

Singularly important are the references to be found at the end of each subsection. Here the 
user will find locations of tutorial material as well as reliable detail for further reading. The 
references are not intended to be exhaustive or to indicate priority of discovery or invention, 
but rather to provide a reliable lead into the literature. In addition, a detailed index gives 
access to occurrences of important subjects and concepts to be found herein.



The fees and royalties that would normally be paid to authors and editors are 
donated to provide scholarships to the CERN Accelerator School and to the US 
Particle Accelerator School.

Authors and Editors have made great efforts to find and eliminate errors. 
Nevertheless we recognize that there will be errors and have provided for errata to 
appear on a Handbook website:
https://www.worldscientific.com/worldscibooks/10.1142/13229

Please help in this community effort by sending suggestions for corrections by e-mail 
to the address frank.zimmermann@cern.ch

Preface cont‘d
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We removed chapter 8 “Radiation effects and protection” except for 8.7 Rad. Damage Thresholds 
(integrated not Chapter) – chapters 8 from 1st and 2nd edition continue to serve as a reference

We updated, added or extended many new and “hot” topics, e.g.:
LHC, SuperKEKB, RHIC operation etc.
CLIC & CTF3
SC proton linacs
SC e- linacs
EIC, FCC, CEPC
Ultimate storage rings
Advanced FEL schemes
Ultrafast electron diffraction
Top-up injection
Emittance exchange 
Multiple frequency rf systems
Machine learning for accelerators
Gamma factory
… 
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“[X-ray cavity-based XFEL facilities] promise to generate 
Fourier-transform limited x-ray pulses with much better 
bandwidth and stability than the single-pass FELs. Experiments 
at LCLS-II and Eu-XFEL [32, 33] to test the essential elements for 
a cavity- based XFEL are in the advanced planning stage with 
first results expected in 2024.”



















This is an accelerator designer’s and operator’s handbook of formulae, 
tables, figures and references. It is meant to be a concise working tool. 
An effort has been made to provide an index which is as complete as 
possible. Each subsection (e.g. 2.3.4) is treated as a unit which is more or 
less self-contained. Numbering of all figures and tables are reset at each 
subsection, and references are found following each subsection. 
References are not meant to be exhaustive but represent the experts’ 
recommendation about a reliable place to begin.
While the linear and circular accelerators for high energy physics and 
synchrotron radiation applications are our primary concern, we have 
tried to provide connections to other types of accelerators in the glossary 
Sec. 1.6.

how to use this book







Alexander Wu Chao – the rough beginning of the handbook









continuity ? – will the “handbook” live forever ?
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