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Path towards HOM-couplers?/absorbers?

Impression

Analysis

Conceptual decision

Construction

funding / local project 
start: 1.10.09 

today

- dedicated coupler(s)?

Most urgent:

- only absorption in 
bellows?

- dedicated absorber(s)?
- dedicated coupler(s)?



Impression/Analysis: Eigenmode spectrum
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CST-MicrowaveStudio-Computation:

- 3D
- no symmetry plane, ~200k meshpoints
- input coupler and beam pipes terminated by electric boundary

- fundamental mode found at 703.70 MHz (700 kHz below design:     
grid, discretization, but: keep effort reasonable) 



Impression/Analysis: Eigenmode spectrum
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Check for accelerating mode field flatness:



Mode spectrum
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"00": 0 in range of numerical noise; "0" < 10-3 Ohm   



Mode spectrum contd.
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"00": 0 in range of numerical noise; "0" < 10-3 Ohm   

(R/Q)/Ω

Are those the bad guys?



TM01-Mode, 1.331 GHz, high R/Q – Mode: E-Field
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TM01-Mode, 1.331 GHz, high R/Q – Mode: E-Field
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Evanescent fields since far below TM01-cut off  in 40mm-beam 
pipe radius (~2.80 GHz)



TM01-Mode, 1.331 GHz, high R/Q – Mode: H-Field
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Verification: Comparison with MAFIA-2D
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2D =>  no coupler                    =>|
|=> different long. distribution

Different mesh/discretization =>|

=> Damping through input coupler ??



MWS – MAFIA 2D Comparison: R/Q
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3D cst –
MicrowaveStudio ©

2D cst –
MAFIA ©

Both simulations show high R/Q, though with different values.



Approach: Strong absorption at waveguide ports ...
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... in order to get lowest Q-limit without immediate need to model bellows

Since evanescent fields, direct complex eigenmode 
computation preferred ==> Jacobi-Davidson-Solver

beam pipes filled with
strongly absorbing material
(Eccosorb MF-124 @ 1.3 GHz, 
eps = 22.2 –I * 0.7, mue = 4.7 – I*0.9)



Complex Jacobi-Davidson-Solver
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... very useful for direct computation of  complex eigenfrequency =

Resonance frequency + Q-value.

But :

some modes: no or poor convergence, e.g:
59 h for 90 tsd meshcells on 3 GHz cpu 



Complex Jacobi-Davidson-Solver II
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Why using  such a capricious tool? – If  it works, it works ! 

L

500 MHz – NC –"EU-Cavity" 
BESSY, Berlin et. sev. al.

L

slope deviates from value 

analytically calculated from 

waveguide cut-off  by < 2%

Q: 108

10
2



Approach: Strong absorption at waveguide ports ...
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... and at input coupler

coaxial TEM coupler line: either Jacobi-Davidson or 
classical Kroll-procedure [SLAC-Pub 5345, Sept. 90] 
for Qext-determination



Example: TM02, 1.436 GHz, successful convergence:
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Non-TEM field in the coupler area, but which absorption? 



Example: TM02, 1.436 GHz, successful convergence:
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Computed Qext: 16500; losses almost completely in the input coupler 

E-field losses,
scale 1.6 108

H-field losses,
scale 160. 108
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Like a conclusion

- Some high R/Q-modes with poor absorption in beam pipes very likely 
(2 independent programs and discretizations)

- Main coupler to be considered as significant HOM-power sink 
(which limits 2D calculations)

- But what about wrong polarisations? 

- Or something similar to this (TE31, 1.507 GHz, R/Q small) AND high R/Q:
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Like an outlook

Coupler and/or absorber layout
with CERN et.al.

Mode spectra
Sensitivity against

deformations

Coupling / Qload 

Trapped / localized / propagating
fields

T. Galek, hwg

M. Ivanovska 
(new PhD)

E. Yasenov
(new PhD)

all


