
Diktys Stratakis (Fermilab)

Wednesday Meeting

March 3, 2026

Muon Cooling Demonstrator Program for 

the Muon Collider



Concept of ionization cooling
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x1000 cells!

Not identical

one cell (~ 1m)

• Considerations for MuC cooling:

• Beam size must be small at the absorber to reduce scattering

• Absorbers with low Z and large energy loss must be selected 

• Magnetic field has to increase in strength over distance to keep cooling

• The magnetic field, makes normal conducting (NC) cavities the only option 



• Magnets (~3000 per sign)

• On axis field: 2.5 T to 14.3 T over ~ 1 km length

• Bore radius: 50 mm m to 450 mm 

• RF NC cavities (~2000 per sign)

• Start at 350 MHz and then become 700 MHz 

• Need to operate at 25-30 MV/m, with 4 MW peak power/cavity 

• Absorbers 

• Made out of LH or LiH or a combination of the two

6D cooling for the MuC (requirements)
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Cooling cell for demo (IMCC)
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Stage 5

Target field on axis for a 1 m cell



Cooling cell for demo (1 cell)
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Target field on axis for a 1 m cell
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• Key components

Cooling demo facility (baseline)
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Target Pion Decay
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Cooling cell (engineering) 
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Cooling cell (engineering) 
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Magnets:

– HTS technology, non insulation coils at 20 K

– Details here

https://indico.cern.ch/event/1569430/contributions/6677087/attachments/3168400/5631744/MuCol_Demonstrator_Workshop2025_Magnet_Design_B5like_Cell_FINAL.pdf


Cooling cell (engineering) 
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R&D for cooling cell: rf cavities & absorbers
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• LiH absorber

– Uncommon material & reactive

– Experience from MICE; R&D is 

needed for manufacturing, 

operation and integration 

– Details here

• RF cavities

– Baseline design 

developed

– Al foils seem ok

– Details here

https://indico.cern.ch/event/1569430/contributions/6677147/attachments/3169342/5633696/20251107-Statera-CoolingDemoRDplan.pdf
https://indico.cern.ch/event/1569430/contributions/6677107/attachments/3169301/5633606/RF%20design%20of%20the%20B5-like%20module%20.pdf


Facilities at CERN
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• TT7

• Does not require a new 

beam extraction in the PS

• Limited beam power 

• Existing tunnel (~50 m) 

• CTF3

• Operation at >10 kW 

possible

• ~100 m tunnel)

• But no connection to PS

TT7



CTF3 Facility at CERN (1)
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CTF3 Facility at CERN (2)
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• CERN feasibility study (link)

https://indico.desy.de/event/45968/contributions/186254/


CTF3 Facility at CERN (3)
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• CERN feasibility study (link)

https://indico.desy.de/event/45968/contributions/186254/


CTF3 Facility at CERN (4)
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• CERN feasibility study (link)

https://indico.desy.de/event/45968/contributions/186254/


R&D towards a cooling demonstrator
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• RF cavities R&D

• Design muon cooling pillbox cavities (including associated foils) 

• Develop power sources for these cavities

• Test rf cavities in high-magnetic fields (test-stands)

• Magnet R&D

• Develop magnet concepts for the rf test stand and the cooling demonstrator

• Cryostat concept, protection for quench and force unbalance, structure support 

• Absorbers R&D

• Manufacturing procedure, prototype, and handling of LiH absorbers 

• Assembly process, accessibility issues, upgrade concepts
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