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• Baseline Design: questions, doubts 

• Single Cavity 

• 2 Separated Cavities in a Single Cryostat 

• 4 and more Separated Cavities 

OUTLINE 



Baseline Design 
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Problems, Questions? 

- Is there enough space to place 

HOM dampers and a robust main 

coupler (300 kW) on the beam 

pipe? 

- Eventual HOM trapped between 

HOM couplers, main couplers and 

HOM couplers 

- Multipacting in HOM couplers 

(with RF power, high current beam) 

- Couplers break the cylindrical 

symmetry 

L.Ficcadenti el al. 



just an example... 





Since high R/Q is not required it is worthwhile to 

exploit the “single mode” cavity design: 

1. Relatively Simple 

2. No HOMs 

From KEKB Design Report 



f = 800 MHz, R/Q0 = 53.33 



Cut-off E01  

=> 1.35 GHz 



Cut-off H11  

=> 1.03 GHz 

Fast rise 

Slower decay 





Longitudinal Impedance 



Transverse Impedance 

14 kW/m 



No stable trajectories are found Possible multipacting for Ez in 

the range from 1.7-7 MV/m 

Multipacting simulations for the SC cavities – MultP-M code 



Lorentz Force Detuning 

Structure deformation 

with one end fixed 

The problem is solved by 

inserting the ring 

stiffeners in the grooves 



From Rama Calaga’s talk “HL-LHC RF Road-Map” 

given at the LHC Performance Workshop,          

Chamonix, 24 September 2014: 



Our Proposal 

Geometry is perfectly azimuthally symmetric 

There are no dangerous HOM 

The is no need need to use additional HOM couplers          

(8 couplers are reqired in the baseline version) 

Cavities do not communicate with each other due to 

the small radius of the connecting pipe. 

Main coupler can be placed on the beam pipe with               

a smaller radius 



Longitudinal Impedance 



Transverse Impedance 





Proposal of 4 separated cavities 

in a single cryostat 

“Wing” Waveguide Dampers 

(Y.Suetsugu et al., NIM A533, pp.295-305) 



GdfidL Model 



Dipole Wake Field and Impedance 



Shorted waveguides 

Matched waveguides 



Longitudinal Wake Field and Impedance 



Eight Cavities 

Longitudinal Impedance 



Eight Cavities 

Transverse wake potential Real part of transverse impedance 



Alternative Solutions for: 

Single cavity 

Two Cavities 



Multiple Cavities with Fluted Beam Pipes 

and “Wing” Waveguide Dampers 



Short Summary 

1. The proposed options with 1 and 2 cavities do not seem 

to have serious problems (impedance, multipackting, 

stiffeness). No dedicated HOM dampers are needed. 

2. The options with 4 and more cavities require high 

frequency HOM power extraction from the intermediate 

connecting beam pipes. The “wing” type dampers look 

attarctive for this purpose. At present other damping 

techniques  are also under consideration. 

3. Much work is still to be done. First of all, the design of the 

main coupler should be elaborated (CERN?). 


