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● beamstrahlung photons on the 
face of the dump

FCC-ee interaction regions (IRs): photon fluxes collinear to outgoing beams

FCC-ee beamstrahlung dumps

Beamstrahlung dump and radiation 
levels in the FCC-ee experiment IRs
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⇒ two high-power beam dumps per interaction point (IP) needed
○ dump external to the beamline, 500 m downstream of the IP
○ dedicated photon extraction line

Beamstrahlung radiation is the most significant one
○ each beam radiates 369 kW at Z pole and 76 kW at ttbar
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Beamstrahlung photon spectra

FLUKA simulation model

Set up a simulation model in FLUKA to preliminarily 
study power density deposition and radiation levels
⇒ design of the dump core and shielding
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● dump core (35 cm radius):
○ graphite - 3 m long
○ liquid lead - 0.2 m long

● concrete tunnel surrounded by soil
● copper extraction line (15 mrad)  μx = 2.270 cm    σx = 4.589 cm

 μy = 0.004 cm    σy = 2.458 cm

Z-pole ttbar

μx = 0.473 cm     σx = 2.229 cm
μy = 0.000 cm     σy = 2.515 cm

Power density deposition

● graphite dump: distribution on the horizontal plane 
(average for ±1cm around the centre)

Shielding and radiation levels in the tunnel
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● simple shielding model

Z-pole, not shielded ttbar, not shielded

Z-pole, shielded ttbar, shielded
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● annual total ionizing dose (TID)

ϒ =                         at FCC-ee ϒ<<1: < Eγ > ~ E x 0.462ϒ nγ ~ 2.54           ϒ 
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● distribution of longitudinal maximum

power absorbed by graphite:
Z-pole: 97.6%

ttbar: 99.0%

power absorbed by liquid lead:
Z-pole: 98.4%

ttbar: 99.1%

● possible material damage to be evaluated together with 
thermomechanical studies

● high TID potentially leading to damage to equipment and 
electronics


