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Some History (Karlsruhe/CERN)

2.865 GHz Karlsruhe/CERN Separator 
104 cells
Designed 1970, operated 1977-1981
At IHEP since 1998
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Some History (KEK)
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Some History (KEK)



Page 5

Dimensional Constraints
499 MHz Deflecting Cavity for JLab Upgrade 400 MHz Crabbing Cavity for LHC
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No dimensional constraints in Project-X 
and ELIC deflecting/crabbing designs
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Pill-Box Cavity (KEK)
Use the lowest (TM010) mode

Beamline is diameter instead of axis

Deflection produced by electric field

Gaps need to reduce effect of 
cancelling magnetic field
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Pill-Box Cavity (KEK)
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Reel Cavity (KEK)

Rs [nΩ] 100~140
Esp [MV/m] 25
Hsp [A/m] 33000(43mT)

Vkick [MV] 0.86
Stored energy [J] 17.4

Q0 5.6x108~7.8x108

Heat load [W] 56~78
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4-Rod Cavity (U. Lancaster/JLab)
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4-Rod Cavity (U. Lancaster/JLab)

Rod shaping to reduce surface electric and 
magnetic fields, and the offset nonlinearities
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4-Rod Cavity (U. Lancaster/JLab)

Magnetic Field Electric Field

Emax @3MV 32.0  MV/m
Bmax @3MV 60.5  mT
Transverse R/Q 764.6 Ohms
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Lower and Higher Order Modes
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4-Rod Offset Nonlinearities
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4-Rod Prototyping

Aluminum prototype cavity under construction
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Half Wave (SLAC)
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Half Wave (SLAC)



Page 17

Half Wave (SLAC)
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Parallel-bar (ODU)

E field on mid plane 
(Along the beam line) B field on top plane
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Evolution of Parallel-bar Designs
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Off Axis Nonlinearities
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400 MHz LHC Crab Cavity
800 MHz Aluminum model
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400 MHz LHC Crab Cavity
800 MHz Aluminum model
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HOM Properties of Parallel-bar Designs
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Parallel-Bar / Ridged Waveguide (ODU)

365 MHz Project X Deflector
750 MHz ELIC Crabbing System

Final design underway

499 MHz JLab Upgrade Deflector
Fabrication under way

400 MHz LHC Crabbing System
Fabrication under way
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Parallel-Bar / Ridged Waveguide (ODU)
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Ridged Waveguide (SLAC and FNAL)

400 MHz LHC Crabbing System

3-cell Project X Deflector
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Quarter-wave (BNL)



Page 28

Quarter-wave (BNL)

Deflecting field

Accelerating field
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Quarter-wave (BNL)

Preliminary design for eRHIC

Ep/Et 5.3

Bp/Et
mT/(MV/m)

13.6

Et = 2Vt/λ
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Properties of 400 MHz Crabbing Cavities for LHC

Reel 4-rod Half-wave Par-bar/
Ridged

Ep/Et 10.9 4 3.9 3.8

Bp/Et
mT/(MV/m)

18.7 7.6 7.3 7.1

Aperture : 84 mm
Et = 2Vt/λ Vt = 375 kV at Et = 1 MV/m
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Parting Words

• New applications for deflecting and crabbing systems with strict 
dimensional requirements have required new cavity geometries

• The challenge has been met
• Prototyping and fabrication are under way
• Hopefully results will be presented at SRF 2013
• Thanks to colleagues at BNL, Fermilab, KEK, Lancaster U., 

Niowave Inc., SLAC

• THPO007 Novel Deflecting Cavity Design for eRHIC,                                                                               
Qiong Wu, Sergey Belomestnykh, Ilan Ben-Zvi

• MOPO053 Designs of Superconducting Parallel-Bar Deflecting Cavities for Deflecting/Crabbing Applications 
Jean Delayen, Subashini De Silva 

• MOPO027 Analysis of HOM Properties of Superconducting Parallel-Bar Deflecting/Crabbing Cavities 
Subashini De Silva, Jean Roger Delayen

• MOPO043  Mechanical Study of Superconducting Parallel-Bar Deflecting/Crabbing Cavities            
HyeKyoung Park,  Subashini De Silva, Jean Roger Delayen
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