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Muon front-end:

• RF required 
for:
– Bunching
– Phase 

rotation
– Cooling



Muon front-end: RF requirements:

• Large number of high-gradient, normally conducting cavities
– Normal: operation in magnetic field



Muon front-end: summary:



Muon linac and RLAs:

• Linac and RLAs:

– Solenoid focusing

– Superconducting (Nb on Cu) 201.25 MHz cavities



Muon linacs and RLAs:



Muon linacs and RLAs:



Muon FFAG:

Berg, Machida, Kelliher, Pasternak

ns-FFAG



Issues:
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• Principal issue for cooling channel:
– Gradient required in baseline cooling channel:

• 15 MV/m from 201MHz cavities

• MuCool: study breakdown in presence of 
magnetic field
– 805 MHz:

• Reduction of factor
of ~2 in max. gradient

– 201 MHz:
• In absence of B have

achieved 20 MV/m
– Test in magnetic 

field planned

805 MHz

MuCool: RF breakdown in magnetic field:



Mitigation of RF gradient risk:

• Various options being considered:

–Modified lattices, magnetic return, bucking coils, 
gas filled cavities… 

– Studies emphasise:

• Priority: expedite MICE and MuCool programmes!

 Ionisation cooling

MICE

(under construction at RAL)

 RF cavity development

5T solenoid

201MHz cavity

805MHz

waveguide

MuCool (part of US NFMCC)





Samples made by CERN tested at Lancaster

Superconducting: anomalous Q slope:
R.L.Geng, PAC 2003
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Issues:
• Development of techniques for manufacture 

of high-gradient RF cavities at ~200 MHz:
–Normal and superconducting ...

• What determines maximum gradient
within and in the absence of magnetic field?
– Surface texture

– Surface quality (grain structure, impurities, etc.)

–Processes in manufacture

• What are the manufacturing procedures 
required to deliver specified resonator with 
90% confidence?



Constituency:
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IDS-NF and EUROnu:

Note also of benefit to systems that require large longitudinal acceptance.



MICE:
University of Sofia, Bulgaria

The Harbin Institute for Super Conducting Technologies PR China

INFN Milano, INFN Napoli, INFN Pavia, INFN Roma III, INFN Trieste, Italy 

KEK, Kyoto University, Osaka University, Japan

NIKHEF, The Netherlands

CERN

Geneva University, Paul Scherrer Institut Switzerland 

Brunel, Cockcroft/Lancaster, Glasgow, Liverpool, ICL London, Oxford, Darsbury, RAL, Sheffield, 
Warwick UK

Argonne National Laboratory, Brookhaven National Laboratory,   
University of Chicago Enrico Fermi Institute, Fermilab, Illinois Institute of Technology,  
Jefferson Lab, Lawrence Berkeley National Laboratory, UCLA, Northern Illinois University, 
University of Iowa, University of Mississippi, UC Riverside,  
Muons Inc. USA 

THE MICE COLLABORATION -130 collaborators-



• Programme complementary to and in 
collaboration with MuCool.

• Leverage expertise, resources, 
parallel working.



Possible programme:
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Outline programme:
• Basic physics/bench-top programme to:

– Identify critical parameters that determine break down 
potential:
• Normal and superconducting
• In presence of magnetic field and in its absence

– Understand how steps in manufacturing processes affect 
critical parameters:
• Forming
• Surface preparation

• Demonstration of techniques developed:
– Linac (or FFAG) cryomodule
– Cooling lattice cell or stand alone test rig
– Longer timescale—proof of success:

• Full demonstrator test rig:
– Cavity or cavities from the procedures developed above; power sources 

(diacrode) developed from within TIARA
» Could be at the ICTF or at CERN; or warm cavity at ICTF and cryo-

module at CERN


