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ÂMotivation and design constraints for PS2

Â FODO lattice

ÂDoublet/Triplet

Â Flexible (Negative) Momentum Compaction modules

ÃHigh-filling factor design

ÃTunability and opticsõ parameter space scan

ÃòResonantó NMC ring

ÃHybrid solution

ÂComparison and perspectives
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(LP)SPL: (Low Power)

Superconducting Proton 

Linac (4-5 GeV)

PS2: High Energy PS

(~ 5 to 50 GeV ï0.3 Hz)

SPS+: Superconducting 

SPS (50 to1000 GeV)

SLHC: ñSuper-luminosityò 

LHC (up to 1035 cm-2s-1)

DLHC: ñDouble energyò 

LHC (1 to ~14 TeV)

PS2

Present accelerators Future accelerators

Motivation ðLHC injectorsõ upgrade
Â Upgrade injector complex. 

Ã Higher injection energy in the SPS => better SPS performance

Ã Higher reliability

R. Garoby, BEAMõ 07
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Design and optics constraints for PS2 ring
Â Replace the ageing PS and improve options for physics

Ã Provide 4x1011 protons/bunch for LHC (vs. 1.7x1011)

Ã Higher intensity for fixed target experiments

Â Integration in existing CERN accelerator complex

Â Versatile machine:
Ã Many different beams and bunch patterns

Ã Protons and ions

Basic beam parameters PS PS2

Injection  kinetic energy [GeV] 1.4 4

Extraction kinetic energy [GeV] 13/25 50

Circumference  [m] 200́ 1346

Transition energy [GeV] 6 ~10/10i

Maximum bending field [T] 1.2 1.8

Maximum quadrupole gradient [T/m] 5 17

Maximum beta functions [m] 23 60

Maximum dispersion function [m] 3 6

Minimum drift space for dipoles [m]
1

0.5

Minimum drift space for quads [m] 0.8

Maximum arc length [m] 510

Analysis of  possible bunch patterns: 
CPS2= (15/77) CSPS= (15/7) CPS

Improve SPS performance

Normal conducting magnets

Aperture considerations for high 
intensity SPS physics beam 

Space considerations 

Longitudinal aspects

Constrained by incoherent 

space charge tune-shift
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Layout

üRacetrack:
Â Integration into existing/planned complex:

Ã Beam injected from SPL

Ã Short transfer to SPS

Ã Ions from existing complex

Â All transfer channels in one straight

Â Minimum number of  D suppressors
Ã High bending filling factor 

Ã Required to reach 50GeV
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FODO Ring
ÂConventional Approach:

ÃFODO with missing dipole for 
dispersion suppression in straights

Ã7 LSS cells, 22 asymmetric FODO 
arc cells, 2 dipoles per half cell, 2 
quadrupole families

ÃPhase advance of 88o, ɔtr of 11.4

Ã7 cells/straight and 22 cells/arc
-> in total 58 cells

ÃQH,V = 14.1-14.9

ÃAlternative design with matching 
section and increased number of 
quadrupole families

ÃTransition jump scheme under 
study
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Dispersion suppressor and straight section

InjK InjS H0S H-InjS
MTEBK MTEBK ExtKESMS1MS2 BD DuK

Fast Injection H
-
-InjectionExtraction

7 cells

Cell length [m] 23.21

Dipole length [m] 3.79

Quadrupole length [m] 1.49

LSS [m] 324.99

Free drift [m] 10.12

# arc cells 22

# LSS cells: 7

# dipoles: 168

# quadrupoles: 116

# dipoles/half  cell: 2
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Doublet and Triplet arc cells

Â Advantages

Ã Long straight sections and small maximum Çõs  in bending 
magnets (especially for triplet)

ÂDisadvantage

ÃHigh focusing gradients
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Flexible Momentum 

Compaction Modules
Â Aim at negative momentum 

compaction (NMC modules), i.e. 

Â Similar to and inspired from 
existing modules

(SY. Lee et al, PRE, 1992,  J-PARC high energy ring)

Â First approach

Ã Module made of three FODO cells

Ã Match regular FODO to 90o phase 
advance

Ã Reduced central straight section 
without bends

Ã Re-matched to obtain phase advance 
(close to three times that of the 
FODO, i.e. 270o)

Â Disadvantage: Maximum vertical ɓ
above 80m

regular FODO 90o/cell 

-> zero dispersion at beginning/end

reduced drift in center, average 90o/cell 

-> negative dispersion at beginning/end

ɔtr ~ 10i
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