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Indico page of the event:
https://indico.cern.ch/event/1186798/

FCC-EIC Joint & MDI Workshop 2022
• Took place 17-28 October
• 2-week workshop
• First week joint FCC-EIC topics
• Second week FCC-ee MDI topics
• Working meeting format
• Hybrid participation format
• Sessions in the afternoon

• 91 registered participants
• 64 contributions
• International participation

https://indico.cern.ch/event/1186798/


Agenda
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• Single beam background process
• Primary:

• Synchrotron radiation, Beam gas, Thermal photon
• Secondary:

• Compton, Rayleigh, specular reflection, nuclear
• Machine-induced

• Top-up injection
• Halo generation

• Collisions
• Beamstrahlung
• Bhabba scattering

Background sources
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H. Burkhardt (talk)

Photon cross-section Beam tails

LEP experience

https://indico.cern.ch/event/1186798/contributions/5062658/attachments/2533555/4360336/Beam_Background_Sources_2022_10_24.pdf


• Need to protect the FCC-ee from up to 20.7 MJ stored beam energy
• Aperture studies ongoing
• Halo collimation system implemented in PF
• Two-stage collimation system per plane

• Horizontal and vertical betatron, off-momentum
• Must protect the SR collimators and aperture bottlenecks

Global collimation
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Aperture bottlenecks for the different operating modes Collimation optics for the Z

M. Hofer (talk)

https://indico.cern.ch/event/1186798/contributions/5062612/attachments/2530997/4354884/MH_FCC_Aperture_Collimation.pdf


• Using newly-developed simulation tools to study 
collimation for the FCC-ee (talk)

• First considerations for collimator parameters 
(G. Broggi, talk)

• Currently focussing on beam halo losses:
• Workflow similar to LHC studies (B. Lindstrom, talk)
• IR losses mostly in the vertical plane on FF quads
• No statement on the performance yet

• Other beam loss scenarios are critical:
• Spent beam, injected beam, failures

Collimation studies
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A. Abramov (talk)

Loss maps for Z mode, Beam 1 Horizontal

SuperKEKB experience
T. Ishibashi (talk)

https://indico.cern.ch/event/1186798/contributions/5062610/attachments/2531067/4354911/FCCee-beam-loss-tools.pdf
https://indico.cern.ch/event/1186798/contributions/5062620/attachments/2531129/4355250/Tracking_Studies_for_FCC-ee_Collimator_Design.pdf
https://indico.cern.ch/event/1186798/contributions/5062659/attachments/2533843/4360364/20221024_FCCmeeting.potx.pdf
https://indico.cern.ch/event/1186798/contributions/5062660/attachments/2533847/4360453/Beam-Halo-Losses-MDI.pdf
https://indico.cern.ch/event/1186798/contributions/5062618/attachments/2531252/4355488/skb_col.pdf


• Interaction region lattices for the 4 operation modes 
implemented in BDSIM

• Dipole, solenoid and quadrupole radiation evaluated
• Radiation from last bend reaches the IP
• SR photons from solenoid do not hit near the IP
• SR from FF quadrupoles leads to losses near the IP,   

in particular when beam tails are considered

SR backgrounds
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K.D.J. André (talk)

SR from beam tails in quads and solenoid for ZSR from dipoles

https://indico.cern.ch/event/1186798/contributions/5062611/attachments/2531189/4355116/FCC-ee%20SR%20Backgrounds%20and%20Tools.pptx


• Collimators and masks are placed to protect the 
beampipe, FF quads, and detector from SR

• 4 horizontal and 2 vertical collimators, 2 masks, per IP
• The settings are studied for all beam modes
• Configuration for ttbar and Z feasible, W is a challenge

IR collimation and masking
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K.D.J. André (talk)

Power deposition from BWL radiation for ttbarHorizontal IR collimators and masks for ttbar

Unshielded case

https://indico.cern.ch/event/1186798/contributions/5062657/attachments/2533908/4360529/FCC-ee%20IR%20collimators%20%26%20masks.pdf


• CLD detector and MDI model in Geant4 adapted to 10 mm 
beampipe

• Collision products, beam, and photon losses are now 
studied

• Occupancy from incoherent pair production tolerable
• Occupancy from beam halo losses only concerning at ttbar

Detector impact
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A. Ciarma (talk)

Beam halo losses at the ZShielding Incoherent pair creation

• Preliminary studies show little quench risk 
for the FF quads due to halo losses.

• Preliminary studies show photon losses 
absorbed or deflected by mask

• The shielding has come up in discussions –
180 kg of Tungsten. Is it needed/possible?

https://indico.cern.ch/event/1186798/contributions/5062657/attachments/2533908/4360529/FCC-ee%20IR%20collimators%20%26%20masks.pdf


• State of the FCC-ee backgrounds studies presented at the workshop:
• The studies of backgrounds in the FCC-ee are ongoing
• The global collimation model is under study and iteration
• The first configuration of the synchrotron radiation collimators is available
• Studies of the detector impact are investigating the effect of collision products, halo beam 

losses, and synchrotron radiation

• Next steps:
• Iterate on the SR collimator design and settings
• Integrate the SR collimators with the global collimation for beam loss studies
• Improve the detector and MDI models used for background studies
• Investigate different sources of backgrounds, beam loss scenarios, and failure modes

Summary
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Thank you!
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