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What is beamstrahlung radiation?
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Why beamstrahlung at FCC-ee?
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Beamstrahlung dumps
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FLUKA model for beamstrahlung ¢

e guide the thermomechanical design of the dump
e full tunnel geometry with beamlines and soil around
e dump with 70 cm @ to contain 8o, at Z pole
e tested two dummy dump models
o 3-m long graphite
o 20-cm long liquid lead
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Peak power deposition inside the dump

Photons interacting in the dump

e generate EM showers

e induce photonuclear reactions
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Radiation environment

Radiation environment dominated by EM showers with the additional contribution of
MeV-scale neutrons from photonuclear reactions
e proper shielding and experiment positioning to isolate neutron field
e dumps must be shielded
o limit radiation-induced effects to other equipment
o limit activation in the surroundings to protect personnel

—conceptual two-layer
shielding
e 5-cm thick iron
e 20-cm thick concrete
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A. Frasca et al., “Energy deposition and radiation level studies for the FCC-ee experimental insertions”, IPAC’24



https://accelconf.web.cern.ch/ipac2024/pdf/TUPC66.pdf
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Implementation of a liquid Pb system

Pure Pb ‘slide flow’ system under design

e thermomechanical studies showed graphite limitations
e better heat dissipation

e required dimensions with reasonable mass flow rate
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Neutron production

Neutron production from photonuclear reactions in the dump
e different production spectra from different materials and operation modes
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Summary

Intense photon beams ‘for free’ from beamstrahlung
e 370 kW (Z pole) to 77 kW (ttbar) to be safely dumped
e spectra up to ~100 MeV (Z pole) and ~2 GeV (ttbar)
o photon energies allowing radionuclide production through photonuclear reactions
e peak of 10%% cm2s-1 photon flux on the dump at Z pole
? possible complementary physics experiments with respect to CBS

Neutron production inside the dump

e photonuclear reactions producing significant neutron fields in every scenario
? possible contribution to radionuclide production
? exploitable neutron source

To be considered
e assessment of neutron flux in realistic experiment position
e integration constraints
e background from EM showers
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Thank you
for your attention,



