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•  Longitudinal impedance and wake contribution from
 NEG coating. 

•  Transverse wake potential of a Gaussian bunch. 
•  Transverse impedance and wake contribution from

 NEG coating. 
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Layers Thickness, 
mm 

Conductivity, 
S/m 

εr µr 

Cu 1 5.9×107 1 1 

NEG 0.001 1.0×106 1 1 

Vacuum ∞ 0 1 1 
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Longitudinal impedance and wake
 contribution from NEG coating 

•  Longitudinal wake 
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•  Longitudinal impedance 
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Compute transverse bunch wake from
 impedance 
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Cross check with High Order modes 

•  Rs=1E6, Q=1, ωR=20GHz 
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Cross check with Single layer thick wall  

6 

Z⊥ =
c0
ω

L
πb0

3
Z0
2σ cc0

(1+ sign(ω)i) |ω |

fsc = | x |e−y (I−1/4 (y)± I1/4 (y)) |y=(s/σ z )
2 /4,x=s/σ z

W⊥ =
c0L

2 2πb0
3

1
σ z
0.5

Z0
σ c

fsc

Transverse wake (σz=4mm) 
Solid line: wake potential formula 
Dots: transformation from impedance spectrum (df=0.5MHz)  
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Cross check with Single layer thick wall  
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Transverse wake (σz=4mm) 
Solid line: wake potential formula 
Dots: transformation from impedance spectrum (df=0.5MHz)  
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Beam spectrum goes to 40GHz 
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Transverse wake (σz=4mm) 
Solid line: wake potential formula 
Dots: transformation from impedance spectrum  

Redefinition of df 
 
100Hz~10MHz: log increase 
                         100 points per magnitude 
 
10MHz~40GHz: linear increase 
                          (df=10MHz) 
 



Transverse impedance and wake
 contribution from NEG coating 

•  Transverse wake 
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•  Transverse impedance 

•  Cu+NEG 
--     Cu 
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