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JLEIC IR Chamber Version History 
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Version 1 
2018-Feb 

Version 2 
2019-Feb 

Version 3 
2019-Feb 

ion beam entrant tube is smaller than others 

Version 4 
2019-April 



FCC IR Beam Pipe Geometry 
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Version 1 
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Long. Loss Factor (σ = 30 mm) = 0.185 V/pC  

Update: Long. Loss Factor (σ = 10 mm) = 0.7384254 V/pC  



Version 4 
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Long. Loss Factor (σ = 20 mm) = 0.06267 V/pC  

intrinsic losses due to SS 
only (1.35e6 S/m) 

wake potential 

trapped modes 

400 m wake electron path on-axis excitation 



Cutoff Frequencies 
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Item ID 
mm 

fc  
TE11(-like) 

fc  
TM01(-like) 

unit mm GHz GHz 

- e- entrant and exit tube 
- ion exit tube 
- central IR chamber 

60 2.93 3.83 

ions inlet  40 4.39 5.74 

transition chamber 
(ion entrant tube) 
 

n/a 1.60 pol. I 
2.90 pol. II 
3.08 (TE20-like) 
3.24 

3.22 

transition chamber 
(e- entrant tube) 
 

n/a 2.327 pol. I & II 
 

3.50 (TE21) 
3.54 

electron path 



Trapped Modes 
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Loss factor – Electron Path 
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electron path 

Energy deposited by single bunch: 𝑊𝑊 𝜎𝜎 = 𝑄𝑄2 ∙ 𝜅𝜅||(𝜎𝜎) 

Power deposited by single bunch: 𝑃𝑃 𝜎𝜎 =
𝑊𝑊 𝜎𝜎
𝑇𝑇𝑏𝑏

= 𝑇𝑇𝑏𝑏 ∙ 𝐼𝐼𝑎𝑎𝑎𝑎𝑎𝑎
2 ∙ 𝜅𝜅||(𝜎𝜎) 

Tb = 2.1 ns at 476 MHz, Iavg = 3 A (3.6 A max. considered) 



Electron Ring Beam Spectrum 
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Electron ring: 2366 m, 476.3 MHz, 3.6 A, 267 bucket gap 

Bunch roll-off included 



Electron Ring Real Impedance 
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Electron ring: 2366 m, 476.3 MHz, 3.6 A, 267 bucket gap 



Power Deposited 
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Electron ring: 2366 m, 476.3 MHz, 3.6 A, 267 bucket gap 

Up to 9.5 GHz sum of 9.2 kW power deposited by electrons 



Power Deposited 
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Up to 9.5 GHz sum of 9.2 kW power deposited by electrons 

Electron ring: 2366 m, 476.3 MHz, 3.6 A, 267 bucket gap 

Avoid hitting the trapped resonances 
that would contribute with ~10 kW 



Power Deposited 
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Electron ring: 2366 m, 476.3 MHz, 3.6 A, 267 bucket gap 

Note: revolution frequency is 126.7 kHz 



Power Deposited 
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Up to 9.5 GHz sum of 9.9 kW power deposited by electrons 

Electron ring: 2366 m, 476.3 MHz, 3.6 A, NO GAP 



Power Deposited 
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Up to 9.5 GHz sum of 9.9 kW power deposited by electrons 

Electron ring: 2366 m, 476.3 MHz, 3.6 A, NO GAP 



Simulations for Ions 
to be done with proper model 
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ion path 

Tilted model – model failed to simulate wakefield ! 

Tb ~ 2.1 ns at 476.3 MHz, Iavg = 0.75 A 



Re-Modelling ? 
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extrude 

delete repair 

interference 
move SR mask? 



HOM Absorbers Needed? 
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Shielded Bellows 
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Wave Impedance of Different  
Chamber Cross-Sections 
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Item ID 
mm 

Wave impedance 
@ 3 GHz  
TE11(-like) 

Wave impedance 
@ 3 GHz 
TM01(-like) 

unit mm Ω Ω 

- e- entrant and exit tube 
- ion exit tube 
- central IR chamber 

60 1722 299 

ions inlet  40 351 617 

transition chamber 
(ion entrant tube) 

n/a 446/1522 156 

transition chamber 
(e- entrant tube) 

n/a 597 pol. I & II 237 

electron path 
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