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• At first instance the 

most significant 

mode is at ~ 781 

MHz.

• For preliminary 

simulations, this 

mode is studied to 

see what mitigation 

techniques can be 

used.

Slide from Benoit
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Wire Scanner with Macor and C-wire
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• Macor with 𝜖 = 6 is used in the gap 

between the carbon wire and the fork.

• The carbon wire is modelled as a lossy 

metal with a conductivity of 9000 S/m.

• The resonance becomes much broader 

than steel wire due to lower Q value.



Wire Scanner with Macor and C-wire
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Mitigation option - No Feedthrough
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• This is how the Wire Scanners exist in 

the SPS and the lab.

• Absence of feedthrough was not known 

by impedance team when these 

simulations where done, so all mitigation 

options should be compared to the 

“Macor and C-wire” model on slide 4.

• Simulations can be repeated with the 

feedthrough removed.

Feedthrough



Mitigation option - No Feedthrough

12 May 2023 6Michael Sullivan | SPS WS Impedance



Mitigation option - No Feedthrough, filled opening
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Mitigation option - Changed fork parking position 
(20 degrees)
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Mitigation option - Changed fork parking position 
(20 degrees)
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Mitigation option - Connected shaft
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• Removed capacitive loading between the shaft end and the cavity in the tank wall by connecting via a steel 

part. A metal spring could be used to make electrical contact between shaft and the tank wall



Mitigation option - Connected shaft
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Summary
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Setup f [GHz] Zsh [Ω] Q R/Q [Ω] Disp on wire [%]

Steel wire 0.783 21918 1671 12.94

No forks, no wire 0.767 23502 2641 8.90

Macor & C-wire 0.786 3646 279 13.09 87.7

No feedthrough 0.807 10381 1233 8.32 34

No feedthrough – filled opening 0.807 10148 1180 8.50 36.5

Fork rotated 20 deg 0.786 2255 171 12.97 92.3

Connected shaft 0.812 5118.3 1343 3.79 25.4

• Still to simulate/confirm results:

• Isolated forks in Macor

• Replace Macor by Vespel as isolated material.

• Other arrangements of connecting the shaft to wall

2017 Model

Current Model

Updated Model as in SPS

Impedance mitigation options (feedthrough 

included)


