
Funded by the European Union (EU). Views and opinions expressed are however
those of the author only and do not necessarily reflect those of the EU or European
Research Executive Agency (REA). Neither the EU nor the REA can be held responsible
for them.

Antoine CHANCE

CEA

On behalf of WP5.2

Parameters: high-energy complex

Accelerator design meeting

25 September 2023



▪ Chain of rapid cycling synchrotrons, counter-rotating m+/m- beams
→ 60 GeV → 314 GeV → 750 GeV → 1.5 TeV → 5 TeV

▪ Hybrid RCSs have interleaved normal conducting (NC) and superconducting 
(SC) magnets

▪ Cryogenics around the entire RCS2/3/4
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The RCSs



Key points & parameters [link]

▪ RF dictated through muon decay:

▪ The survival rate 
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and number of required cavities.
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General parameters

Courtesy: F. Batsch

https://cernbox.cern.ch/s/U0gFmSodZA5knR8


▪ Currently, the ramp is assumed to be
quasi-linear.

▪ Ramp parameres need to be refined:

▪ RF considerations

▪ Powering considerations.

▪ Cost considerations.

▪ Which basis to define the ramp?
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Ramp parameters

Courtesy: F. Batsch 

and H. Damerau



▪ Most RCS are hybrid.

▪ Total dipole length
determined by 
injection/ejection
energies and maximum 
dipole field.

▪ Path length and orbit
differences depend on 
the number of cells.
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Machine and lattice parameters



Further key points:

▪ Consequences are unique longitudinal dynamics 

due to fast acceleration and high intensities 

(>2.2x1012)

▪ Large synchrotron tune requires a distribute SRF 

system: → Up to 30 RF stations

▪ Synchronous phase defines number of cavities, RF 

voltage and bucket area, i.e., beam dynamics 
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RF parameters

Courtesy: F. Batsch



▪ A first parameter table is proposed for the high-energy acceleration.

▪ The RCS4 is the most preliminary and needs more studies to be consolidated.

▪ The needed total dipole length and RF voltage are evaluated and can be a first 
step for costing considerations. 

▪ The optics is based on FODO cells and should be reviewed.

▪ The acceleration ramp is quasi-linear and may evolve.

▪ Future versions of the parameter table should include also an FFA 
alternative.

▪ We need to continue the discussions to see how to marry RF, magnet, 
powering, costing, vacuum, collective effects, and optics considerations.
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Summary



Thank you for your

attention


