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FCC-ee injector complex
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FCC-ee pre-injector layout (6 GeV option)
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FCC-ee positron source requirements
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FCC-ee positron production

Geant4 used for target simulation
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FCC-ee positron capture system: matching device

Yield higher than using FC with a factor of > 2.
We currently focus on studies using HTS solenoid.

In case used, needs to be optimised for 200 Hz rep. rate
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FCC-ee positron capture system: matching device

Target located inside HTS solenoid.

Position optimised for maximum DR accepted e+ yield.
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FCC-ee positron capture system: capture linac

We currently focus on this structure

We currently focus on this design

Up to 200 MeV, 1+4 structures used in simulation
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FCC-ee positron capture system: capture linac

Field gap here will been recovered by placing an extra solenoid.

Loss in capture efficiency as well as final e+ yield will also be recovered.
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FCC-ee positron capture system: preliminary results

0.5 T NC

RF structure (R=30 mm)

HTS solenoid 
(partial)

An extra solenoid 
will be placed here

FCC-ee e+ capture system “version 0”

● In the coming update, an extra 

solenoid between HTS and RF 

linac will be placed, which will 

improve the final e+ yield to 

~6.6-6.8 (*)

(*) Depending on simulation tools and codes, the yield   

    might be slightly different.

(*)

RF-Track used for tracking simulation
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FCC-ee positron capture system: preliminary results

Yield loss in RF structures (up to 200 MeV) Longitudinal phase spaces at the exits of the HTS solenoid, 1st 
RF structure, 5th RF structure (200 MeV) and e+ linac (analytic)

➢ The RF phases of the 5 capture linac structures are 
all optimised for the maximum e+ yield
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Radiaton load study: HTS solenoid

Coils

PSI HTS solenoid design

Shielding (14 mm)

Target

● Electron beam: 6 GeV. Assuming 1.43 nC bunch charge and 3.43 kW beam power

● Target: W-26Re. Peak power density ~21 kW/cm3 at the center position. Damage: 3 DPA/year

● Shielding: thermo mechanical studies needed. Can be thicker without loss in e+ yield 

● HTS coils: peak power density seems OK. 10-4 DPA/year. Ionizing radiation dose up to 22 MGy/year. 

Being discussed with experts. More shielding optimisations needed

Preliminary results! Study still on-going! Layout and results to be updated shortly!

B. Humann, A. Lechner (CERN)
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Radiaton load study: RF structures
B. Humann, A. Lechner (CERN)

● Study still on-going! 

● Only S-band RF structure (as shown on the left) 

studied so far (for the PSI P3 e+ source project). To 

study the new L-band structure (larger aperture)

● Simulation planned to see the impact and efficiency of 

a mask in front

● Radiation protection being studied with the experts 

(might be a mid-term plan)



26/10/2022 CEPC Workshop 2022 14

FCC-ee positron linac (Linac 1)

● The same RF structure will be used in capture 

linac and e+ linac

● In Section 1 of e+ linac, 0.5 T NC solenoid can 

be extended to be used

● Quadrupoles used in Sections 2 and 3

● Study in progress!

M. Schaer (PSI)
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Summary
● In the latest version of FCC-ee pre-injector, e+ produced by 6 GeV, 2 bunches/pulse e- beam at 200 Hz (cf. CDR 

version is 4.46 GeV)  

● FCC-ee positron source studies well advanced: e+ production, SC technology (HTS) feasibility for matching 

device, capture linac (RF structure & solenoid), etc. Studies in progress. No showstoppers found that prevent 

HTS solenoid from being used as matching device

● e+ linac and DR designs well-established and advanced. Studies in progress. DR dynamic aperture to be 

optimised. DR filling schemes under investigation

● Radiation load studies in progress: layout & results to be updated (e.g. increasing shielding thickness or 

aperture). Energy deposition in RF structures (if mask is needed)

● Design of the target mechanical system in progress

● A demonstrator for the FCC-ee positron production and capture will be realised at SwissFEL facility at PSI (CHART 

P3 project)
● Next deliverables (CHART and FCC FS): inputs for mid study costing exercise in summer 2023, final project cost update and 

feasibility study report in 2025
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BACKUP
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Hybrid FCC-ee target scheme: preliminary simulations

Final yield accepted by DR to be compared (since increased beam size leads to lower final yield)
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The Swiss CHART P3 project at PSI
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FCC-ee Damping Ring design studies
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