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Energy  Reaction Physics Goal
91GeV ete” — Z ultra-precision electroweak
160GeV  ete™ - WW ultra-precision W mass
250GeV  ete™ — Zh precision Higgs couplings
350-400GeV  ete™ — tt top quark mass and couplings
efe” = WW precision W couplings

ete™ — vih precision Higgs couplings

500GeV  ete — ff precision search for Z’

ete™ — tth Higgs coupling to top
ete™ = Zhh Higgs self-coupling
ete™ = %X search for supersymmetry

efe” — AH,HTH~  search for extended Higgs states

700-1000GeV  ete™ — vihh
ete”™ - vVV
ete™ = vitt
ete™ — tt*

Higgs self-coupling
composite Higgs sector
composite Higgs and top
search for supersymmetry

0 1.2 MILCO00000O0O0O0OO0OO0OOOOOOODOOOOOO

1.2 1ILCOOOOO

ILCOO0D00000000 200-500GeVOOOOO0O000000000
00000000000 (00000031 km0000000000
1.3GH00000000000000000000000000000
000000000000000000000000000 (L Upgrade)
00000000000000000 1 TeVOOOOO (Ecy Upgrade
AorB)00D0O000000200~500GeVO000000000O0O0O0
00000000000000000000000000000000
000 (0 @0



e+ bunch
Damping Rings IR & detectors compressor

e- source

e+ source
e- bunch )
compressor po_snron 2 km
main linac
11 km
central region
5 km
electron
main linac
11 km
2 km

Baseline 500 GeV Machine 1st Stage L Upgrade Ecwm Upgrade

A B
Centre-of-mass energy Ecm GeV 250 350 500 250 500 1000 1000

Collision rate frep Hz 5 5 5 5 5 4 4

Electron linac rate ke Hz 10 5 5 10 5 4 4
Number of bunches np 1312 1312 1312 1312 2625 2450 2450
Bunch population N x1010 2.0 2.0 2.0 2.0 2.0 1.74 1.74
Bunch separation Aty ns 554 554 554 554 366 366 366
Pulse current A — mA 5.8 5.8 5.8 5.8 8.8 7.6 7.6
Main linac average gradient Ga MVm-! 14.7 21.4 315 .5 315 38.2 39.2
Average total beam power Byeam MW 5.9 7.3 10.5 5.9 21.0 27.2 27.2
Estimated AC power Pac MW 122 121 163 129 204 300 300
RMS bunch length oz mm 03 0.3 0.3 03 03 0.250 0.225
Electron RMS energy spread Ap/p % 0.190 0.158 0.124 0.190 0.124 0.083 0.085
Positron RMS energy spread Ap/p % 0.152 0.100 0.070 0.152 0.070 0.043 0.047

Electron polarisation P_ % 80 80 80 80 80 80 80

Positron polarisation Py % 30 30 30 30 30 20 20

Horizontal emittance Yex pm 10 10 10 10 10 10 10

Vertical emittance Yey nm 35 35 35 35 35 30 30
IP horizontal beta function Bx mm 13.0 16.0 11.0 13.0 11.0 22.6 11.0
IP vertical beta function /S; mm 0.41 0.34 0.48 0.41 0.48 0.25 0.23
IP RMS horizontal beam size ox nm 729.0 683.5 474 729 474 481 835

IP RMS veritcal beam size oy nm 7.7 39 59 7.7 59 2.8 2.7

Luminosity I x103 cm—2s~1 0.75 1.0 1.8 0.75 3.6 3.6 4.9
Fraction of luminosity in top 1% Lo.o1/L 87.1% 77.4% 58.3% 87.1% 58.3% 59.2% 44.5%
Average energy loss Bs 0.97% 1.9% 4.5% 0.97% 4.5% 5.6% 10.5%
Number of pairs per bunch crossing Npairs x103 62.4 93.6 139.0 62.4 139.0 200.5 382.6
Total pair energy per bunch crossing Epairs Tev 46.5 115.0 344.1 46.5 344.1 1338.0 3441.0
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ILD detector
(on beamline)

SiD detector

Access to
damping ring

Beam delivery system
(Accelerator tunnel)

ILD garage
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