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wennumse  DESCription of the three stages

* Present performance (same as post-LS1)
— Mainly based on values of intensity/transverse emittances measured in 2012/13 at the SPS
extraction (or LHC injection). Longitudinal parameters measuredin the different machines.
— Transverse emittance/intensity values are transferred back to injection of the SPS — PS — PSB
by usingthe budgets
— 10% intensity loss and emittance blow up in the SPS
— 5% intensity loss and emittance blow up in the PSB and PS
— ltturnsoutthat
I.  Standard production scheme: the values match the PSB brightness lines for 50 ns beams, but 25 ns
beams perform slightly worse.
[I. BCMS scheme: both 50 and 25 ns beams perform according to the budgets.

* Post-LS2 (Linac4 + 2 GeV + SPS upgrade)
— Linac4 will provide beams with twice the brightness than those provided by Linac2,
longitudinal parameters to be refined for different scenarios.
— We can successfully transportalongtheinjector chain at least the same intensity as before
LS2 for the 50 ns beams and up to ultimate intensity forthe 25 ns beam.

* HL-LHC
— HL-LHC target values (given at the LHC collision, i.e. 3.5 x 10! p/bin 3 um for 50 ns and
2.2 x 10! p/b in 2.5 um for 25 ns) are translated intovalues at LHC injection assuming 5%
intensity loss and 20% emittance blow up
— Valuesin the SPS — PS — PSB are calculated back by using the standard budgets (above)
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Standard Production scheme — May 30, 2013

PEB (1 b after capture, c=285 mas)
NI ) | oeey dpm) | E{GeV) | e (e¥s) | He (ns) &p/ o Al
T Sl ms 12 5di 1.41 005 10 1 | 24-107° | {(L18, 0.41)
5 ms iT.73 214 005 10 1o | 24-107° | {021, 0.43)
Linacd + 2 GeV Sl ms | .71 016G 14 £iath La- 1t {010, 0EE)
+ 8PS upgrade 25 ns 2h12 1.41 016G 14 £iath La- 1t (A7, 04l
HLLHEC Sl ms 272 2 (i) 016G 14 £iatl La- 1t (L AG. 0EE)
: 5 ms 3421 1.72 016G 14 fiath 1A-107° | {022, 0.48)
PS8 (1+2 b/inj
N0 pib) | eey (um) | E (GeV) | e (eVs/b) | i [ns) i A,
T Sl ms 11.%93 1.48 1.4 1.2 1800 1.1 10 (021, (.29}
5 ms 16,84 2.35 1.4 1.2 1800 111077 | (0.22, 0.29)
Linacd + 2 GV Sl ms 11.%93 .74 2 2.0 1800 121077 | (0,14, 0.28)
+ 5I'5 upgrade 5 ms 2384 1.48 2 2.0 1800 121077 | (0.20, 0.32)
HLLHEC Sl ms 2045 2006 2 2.0 1800 L2107 | (018, 0.26)
: 5 ms 32 50 1.80 2 2.0 180 121077 | (025, (.38)
SPS (4 = 36-72 b/inj)
after hlamentation (e =035 Vs, H=4 ns Ginj}
N0 plb) | eny (pm) | p{GeVic) | e (@Vs/b) | Bi(ns) | dpfm Aldsy
e il s 1.0 156 T 042 3| L7107 | (008, 0.14)
5 ns 1.33 2 36 24 .42 3 17-10 © | (004, 0.07)
Linacd + 2 GV Sl ms 1.80 (.74 Hi (42 3 L7-107" | (012 0.24)
+ §P% upgrade | 25 ns 180 1566 o 042 7 17 1T | (D08, 0.14)
Sl ms 4.049 2.a7 Hi (42 3 LT-107 | (013, (.22}
HL-LHC 3% us 357 180 BT 042 T | L7 10" | (009, 0.16)
LHC (1 »144-288 b/inj}
N pibd | ey (um) | g {GeVic) | e (eVs/b) | B (ns)
T Sl ms 1.70 1.71 450 1% 1G5
5 ms 1.20 260 450 (45 1.55
Limacd + 2 GeV Sl ms 1.70 (.56 450 1% 1G5
+ SIS upgrads 5 ms 1.70 1.71 450 (45 1.55
Sl ms A.6E 250 450 1.5 1G5
HE-LHC 35 s 232 208 150 0.45 155
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BOMS scheme — May 30, 2013

PEB (1 b after capture, c=285 mas)
NI ) | oeey dpm) | E{GeV) | e (e¥s) | He (ns) &p/ o Al
N 5 ns .28 0,90 005G 0.1 W | 2.2- 1007 | (012, 0.53)
re T s T 112 005 K 0 | 2.2-10°7 | {016, 0.38]
Limacd + 3 GV S ms fi 28 1145 016 1.1 - - -
+ 8PS upgrade 5 ms 12 5 {1,900 0.1 1.4 - - -
5 ns 1361 2 (i 016 1.1 - - -
HL-LHC Tas | 1711 17 016 i1 B B B
PS (4+4 b/inj
N0 pib) | eey (um) | E (GeV) | e (eVs/b) | i [ns) i A,
e 5 ns 5.6 0595 1.4 0.9 140 w | e, 0.28)
ree 5 s 500 117 14 0.9 140 W= | (021, 031}
Linacd + 2 GeY | 5 us 506 047 9 1.1 130 W [ (014, 0.3
+ 5PS upgrade | 25 ns 1193 005 5 1.4 A0 | L2 107 | (016, 0.29)
50 ns 12.93 216 5 1.1 130 W [ (014, 0.19)
HI-LHC 2% o 16.25 1Al 3 11 40 | 1.2 107 | (0.16, 0.24)
SPS (5 = 24-4% b/inj)
after hlamentation (e =035 Vs, H=4 ns Ginj}
N0 plb) | eny (pm) | p{GeVic) | e (@Va/b) | Bi(ns) | dpfm Aldsy
e 5 ns 1.50 1.0 2 (.42 3 L7107 | (0,10, 0.20)
re 5 ns 1.27 1.23 o 0.42 3 L7107 | (006, 0.11)
Linacd + 2 GeY | 50 ns 1.50 0.5 4 (.42 3 LT 10 | (0L, 0.33)
+ 5PS upgrade | 25 ns 180 1.0 0 042 3 LT 10 F | (010, 020
50 ns 400 3.7 0 042 3 L7107 | (013, 0.22)
HI-LHC 2% o 357 180 T 012 3 [ LT-10-7 | (0.0%, 0.16)
LHC (1 x120-240 binj}
NI pibd | eey (pm) | p{GeVic) | e (eVs/b) | B (ns)
N 50 ns .70 110 500 0.5 1.65
re 5 ns 1.15 1.a5 50 045 1.65
Linacd + 2 Ge¥ | 5 o 170 055 500 0.5 1.65
+ 5PS upgrade | 25 ns 170 1.1 500 045 1.65
5 ns 3.6 2 56 4500 0.5 1.6
HL-LHC 3% us 252 2 0% 150 0.45 155




lJ Present LHC beams — a schematic overview
J Evolution of space charge AQ, across the injector chain
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