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PDAC Challenges (2.2 GeV – 44 MHz)
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=> https://cds.cern.ch/record/466922/files/ps-2000-069.pdf=> https://cds.cern.ch/record/442326/files/ps-2000-011.pdf
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2.2 GeV Accumulator and Compressor

u The geometry of the proton driver rings is determined by the preference
that has been given to install the 2 machines in the former ISR tunnel.
This tunnel has 150 m mean radius, with a width of about 15 m and
height of 4 m

u Choice of performing the bunch compression by means of a non-
adiabatic process, imposes the use of 2 separate rings: 1 for
accumulation of the linac microbunches and 1 for compressing the
resulting macrobunches. The RF cavities needed to perform the bunch
rotation would be a potential source of problems if installed in the
accumulator ring. Their high impedance and the unavoidably long filling
time could drive beam instabilities during the accumulation period
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2.2 GeV Accumulator and Compressor

u Accumulator lattice has been designed at RAL. All the optics
computations for the compressor have been carried out at CERN by
using different codes including space charge effects

u In the accumulator ring, the beam is accumulated during 2.2 ms
u The final bunch rotation is performed in the compressor ring in ~ 30 𝛍𝐬
u Since the bunch compression is much faster than the cavity filling time (~

100 μs), the phase shift due to the transient beam loading increases
almost linearly with time and can be compensated by an appropriate
frequency difference between generator and beam frequencies
(~ 20 kHz at 44 MHz)
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2.2 GeV Accumulator and Compressor

4



E. Métral, 1st Muon Community Meeting, zoom, 20/05/2021 5



E. Métral, 1st Muon Community Meeting, zoom, 20/05/2021

Collective effects
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u Mechanisms looked at in the accumulator ring
§ Transverse space charge
§ RF matching w/o and w/ space charge
§ Longitudinal microwave instability from a broad-band impedance
§ Longitudinal coupled-bunch instability from RF HOMs
§ Transverse head-tail instability (single-bunch and coupled-bunch) from RW
§ TMCI from a broad-band impedance
§ BBU (single-bunch and multi-bunch) from a broad-band impedance

u Mechanisms looked at in the compressor ring
§ Bunch rotation with longitudinal space charge (analytically and using the

ESME program)
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Collective effects: preliminary 
conclusions (at that time)
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u The CERN 2.2 GeV – 44 MHz scenario for the proton driver of a neutrino
factory looks promising

u No major obstacles have been found with the current parameters

u More detailed investigations have to be performed to investigate
§ Electron-cloud effects
§ Halo formation and beam losses in both rings
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Collective effects: preliminary 
conclusions (at that time)
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u Some other scenarios were also briefly looked at
§ Other RepRates: 50 Hz and 25 Hz
§ RCS (2-30 GeV) as an alternative to PDAC

u Several meetings with RAL
§ At CERN (20-21/01/2000)
§ At Oxford (04-05/05/2000)
§ At London (22/02/2001)
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Next
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u All this should be carefully checked (with detailed simulations) and
updated

…E.g.:

=> We know, since, that (strong) space charge has a destabilizing effect…



Thank you
for your attention
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Appendix
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