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Preface

This Handbook is product of the world community of accelerator physicists and engineers
¢KS UNBUOU SRAUAZY ¢l a A&dadzsSR { SLIWISYOSNE
in December 2022. Withth® 2 Yy 1 A Y dzSR | ROl yOAy 3 2F GKS |
appears now in order

This Is not a textbook but rather aollection of information useful to professionals in researt
design, construction, and operation of acceleratofBhe Handbook has been prepared more
than 200 experienced experts from across the spectrum of accelerator related institutaor
to them sincere thanks are due.

In addition to content, a high priority has been given portability of the book This has led t
I &F ONAUOS 2F &a2YS SaiKSGiA0a Ay 2NRSNJ i
apologies go to users and authors alike.

Singularly important are theeferencesto be foundat the end of each subsectiorHere the
dza SNJ gAff UYR f20FGA2ya 2F Gdzi2NRALFf YI G
references arenot intended to be exhaustive or to indicate priority of discovery or inventior

but rather to provide a reliable lead into the literatureln addition, adetailed indexgives
access to occurrences of important subjects and concepts to be found herein.
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Thefees and royaltiegshat 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

l dzK2NB YR 9RAG2NA KIS YIRS 3ANBFG ST
Nevertheless we recognize that there will be errors and have provideceizata 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-tmag
to the addresdrank.zimmermann@cern.ch


https://www.worldscientific.com/worldscibooks/10.1142/13229
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1.6.16 Muon MDM and proton EDM tests
L. Gibbons, R. Talman, Cornell U.

Motivation for precise dipole moment mea-
surements Apart from the fundamental charge
e and the Planck constant 7 (that can only be fixed
by experimental measurement), the most persua-
sive tests of fundamental physics come from the
precise comparison of physical constants that can
be calculated theoretically and measured exper-
imentally with comparably high precision. The
pre-eminent example is the electron magnetic
dipole moment (MDM) (i, for which the theoreti-
cal and experimental determinations differ only in
the 13th decimal place [1].

1.6.15 Muon Collider
N. Pastrone, INFN-Torino
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Figure 1: Luminosity per MW of beam power for a
proton-based muon collider compared to CLIC, at dif-
ferent centre of mass energy per interaction point. For
CLIC the full luminosity is given: at 3 TeV the ef-
fects of beamstrahlung increasing with centre-of-mass
energy is evident. The muon collider luminosity per
power is expected to increase linearly with energy be-
yond 6 TeV.




2.4.6.3 Space charge nonlinear resonances
G. Franchetti, GSI
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Figure 2: Experimental beam response to 1-D error
resonances. Top) with a normal fourth-order resonance
carried out at the CERN-PS [8, 9]: Bottom) with a 1-D

normal third-order resonance, carried out at the SIS18
at GSI [10].
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Figure 3: Beam response to a third-order normal cou-
pled resonance excited by a controlled sextupole. The
experiment was conducted at the CERN-PS [11]. Left)
response to the change of 1,0, being v, kept fixed.
Right) beam response at the largest vertical emittance
growth.
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Figure 1: The Montague resonance. Beam emittances
after the Montague resonance crossing (full markers,
black for horizontal, and magenta for vertical emit-
tance), with empty markers the simulation modeling
of the experiment [5].




