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A Upgrade injector complex. R. Garoby,
Higher injection energy in the SPS => better SPS performance
Higher reliability
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Design ana optics constraints for PS2 ring

A Replace the ageing PS and improve options for physics
Provide 4x18 protons/bunch for LHC (vs. 1.7X4p
Higher intensity for fixed target experiments

A Integration in existing CERN accelerator complex

A Versatile machine:
Many different beams and bunch patterns

Protons and ions  Constrained by incoherc, © N, _ I
. Qsc o —2B < 0.2 |
Basic beam parameters PS Ps2 | /isSpacechargetushift = /7B
Injection kinetic energy [GeV] 1.4 4 /:_Irﬁbfo_\/é_S_P_S_ﬁérf_o_rr_néﬁbe
Extraction kinetic energy [GeV] 13/25 50 rAﬁél)Eis_ af_ﬁo_s_si_bTe_EJn_cﬁ _p_at_téfns:
Circumference [m] 200 1346 /IL C_:ES_ZT_(} §/_7_7_) Leps™ (15/7) Cos |
Transition energy [GeV] 6| ~10/10i —>:LT_Bﬁg_it_u_di_n_al_53_p_e_ct_§,
Maximum bending field [T] 1.2 1.8 } _N_o_rr_nél_c_o_naﬁEtinﬁédn@}ts
Maximum quadrupole gradient [T/m] 5 17 CTTTTTTTTTTTToo e
Maximum beta functions [m] 23 60 '_Af)e_rfu_ré Ec_)ﬁs_iac—:‘_rét_i()_n_s._far_h_ibh
: , : , . intensity SPS physics beam !
Maximum dispersion function [m] 3 B —-mmm e - - '
Minimum drift space for dipoles [m] 1 os5( 1
Minimum drift space for quads [m] 0.8 | Space consideration;
Maximum arc length [m] 510 >
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1 Racetrack:

Integration into existing/planned complexil/#:._
Beam injected from SPL "
Short transfer to SPS
lons from existing complex

All transfer channels in one straight

Minimum number of D suppressors a .
iEg High bending filling factor |
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" A Wﬁwmmmmmm
FODO Rlng - 40, -PS2 Ring FODO: 2 dipoles, 14 empiy cells, 22 arccells

=1

FODO with missing dipole for
dispersion suppression in strai

7 LSS cells, 22 asymmetric FC
arc cells, 2 dipoles per half cell
guadrupole families

"~ 1600.

Phase advance &®, O, of 11.4 ’ |
7 cells/straight and 22 cells/ar:: jfiﬁ_: . pr S
-> |n total 58 cells 20
= 2.00 1
Quyv = 1.4.114.9_ | e
Alternative design with matchir '
section and increased number 1o
quadrupole families oo
Transition jump scheme under ;1 | | | [ ]
StU dy 0.0 400. oo 800. 1200. 1600.
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Dispersion suppressor and straight section

850. 9200,
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Cell length [m] 23.21 LTl e e e e e e 1 11
; 300 PS2? Ring FODQO: 2 dipoles, 14 empty cells, 22 arccells
Dipole length [m] 3.79 B S 1 D ' ' ' ' '
Quadrupole length [m]]  1.49] = 55010 |
LSS [m] 324.99 ‘Z‘ég‘_
Free drift [m] 10.12 175 ]
# arc cells 22 jﬂ;
# LSS cells: 7 100 ]
# dipoles: 168 0.7 1
0.50 -
# quadrupoles: 116 0.5 .
# dipoles/half cell: 2 YO0 slo 700 70 sdo
s (m)
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Doublet and Triplet arc cells
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A Advantagéms

Long straight sections anodf
magnets (especially for triplet)

A Disadvantage
High focusing gradients
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exiple viomentum X

Compaction Modules

A Aim at negative momentum
compaction (NMC modules), i.e.

a(;:%fD(S)ds<O

I
A Similar to agdllnsplred from reqular FODO gtcell
eXlStmg moaules -> zero dispersion at beginning/end
A First approach (B ()
Module made of three FODO cells P 10D,
Match regular FODO to 9phase
advance

Reduced central straight section
without bends

Rematched to obtain phase advance
(close to three times that of the

: FODO, 1.e. 27@ . reduced drift in center, averagécel
A Dlsadvantage- Maximum vertlzal -> negative dispersion at beginning/end

above30m 3, ~ 10i



