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International Linear Collider (ILC)

30 MVIm 500 (up to 1000) GeV, 31 km

2625 bunch crossings (BX)

‘ \ 200 ms l

1 ms

Compact Linear Collider (CLIC)

80 MVIm 500 (up to 3000) GeV, 13 (48) km

354 BX

‘ 177 ns \ 20 MS
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Drive beam
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Machine-related backgrounds

Beam delivery system

 Muons and antimuons
(from showers)
e Hard photons
 Neutrons
(from photo-nuclear reactions)
» Off-energy electrons and positrons
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Muons can be swept away by spollers,
but at the cost of more neutrons
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Muons In the CLIC detector
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International Linear Collider (ILC)

30 MVIm 500 (up to 1000 km
L= 2 x 10 */cm?s(beam 650 x 6 nm

2625 bunch crossings (BX)

‘ \ 200 ms l

1 ms

Compact Linear Collider (CLIC)

80 MVIm 500 (up to 3000) GeV. km
L= 2.3 x 10 */cm?*s¢beam 200 x 2 nm

354 BX

‘ 177 ns \ 20 MS
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Drive beam
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Machine-related backgrounds
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Beam delivery system

» Muon and antimuons Interaction point
(from showers)

e Hard photons * Beamstrahlung

e Neutrons » Radiative
(from photo-nuclear reactions) Bhabha scattering

« Off-energy electron and positrons
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40,000 scattered e"and e per BX
carrying 50 GeV on average
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Breit—Wheeler 2.5 GeV
process on average
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Soft electrons and positrons
lead to observable background

Bhabha Beamstrahlung@
electrons/positrons S .

Low P,

L e f

Focused Curl up and move longitudinally,
along beams hitting innermost detectors,
beam pipe and magnets
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Beamstrahlung-produced electrons
and positrons in the ILC tracker

Removed by software
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Soft electrons and positrons
lead to observable background

Bhabha Beamstrahlung@
€ I € Ct ron S/ p 0S I t rons ,~~"’"f,',fffffffffffffffffffffffff;t,»‘ ﬂ

Ld\)v P,

! High p, I

Focused Curl up and move longitudinally,
along beams hitting innermost detectors,
I beam pipe and magnets
| |

Produce showers: photons and sécondary pairs
. 70,000 per BX

Dumping in magnets >00,000 per BX
Ping J Neutrons from photonuclear reactions:
resonance at 10 MeV photons
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— Coherent Pairs
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Top mass reconstructed with/without
yy — hadrons background overlay
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Summary

» Both high collision energy and luminosity
of future linear e"e” colliders lead to
unprecedented beam-related backgrounds
e Background muons load the muon system of detector
and should be coped with by a precise time resolution
and appropriate system design
* Signals of ee-pairs produced by beamstrahlung
ohotons in tracker can be removed by software
» Background neutrons only load calorimeter's endcaps
e Hadrons from mini-jets produced by beamstrahlung
photons contribute to background in the entire
electromagnetic calorimeter, but can be rejected by
time cuts and by an appropriate jet-finder
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