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FCC-ee





Resonant Depolarization

1. Build-up experties 
in polarization

2. Define models and 
tools 

3. Study the FCC-ee 
case and input to 
the CDR++
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Polarization Beams basics



Numerical Tools: BMAD



Extensive tests were performed on FCC-
ee simplified lattice between:
• SITROS (E. Gianfelice) model 

developed and benchmarked to HERA 
collider. Reference from CDR.

• BMAD by D. Sagan Cornell University
(Y. Wu)

Initial results were very different but 
after breaking down the effects both 
models show an excellent agreement

Benchmark to SITROS:
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First simplified machine orbit errors model

Polarization is deprecated in the presence of errors.



Worse Orbit excursions give larger effects → orbit correction is the key



Two ways to test polarizations:



Realistic Machine

Which alignment tolerances can we accept from polarization point of view?
What counts is the closed orbit, if it exist and can be corrected → polarization is large



Both approaches lead to similar results: 50 mm give high polarization 
Now exploring larger misalignment tolerances ensuring 90% of seed 
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Harmonic Spin Matching to increase polarization levels



HSM methods:



HSM methods:

• Methods have been studied 
• Tools in Place to simulate
• Preliminary results



Conclusions

• Numerical tools have been benchmarked and are in used for FCC-ee polarization studies 
(BMAD good support from D. Sagan from Cornell University Code owner)

• Benchmark with SITROS took sometime but is now in very good agreement (good 
collaboration with E. Gianfelice FNAL)

• Studies of misalignment errors on polarization level on-going for realistic FCC-ee lattice 
and orbit correction schemes

• Polarization mainly depends on closed orbit level

• Polarization level is sufficient for energy calibration (5-10%) when closed orbit exist

• @ higher energies feasibility has to be still proved

• Harmonic Spin Matching methods investigated and showed great improvement in 
polarization (HERA, R-S), LEP method to be understood

• Resonance depolarization not yet simulated and studied

• Possible tests of models on operational machine (KARA @ KIT) under consideration
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Polarization Beams basics


