
Extra slides 



Short range wake critical (“catch-up”) distance 

Image courtesy of R.B. Palmer, Particle Accelerators, vol.25, 1990  
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In order to estimate critical number off cells:  
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To calculate the wake of infinitely long periodic 
structure at w we need more than Ncrit cells  



Validity of Karl Bane model: WL 
K.Bane et al., ‘Calculation of the short-range longitudinal wakefields in the NLC linac’, ICAP98, 1998 

For const impedance periodic structure: 
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NLC structure at 1998 was tapered over 206 cells. 
On the other hand, for this structure:  
Ncrit = amax

2/2Lσz = 14 << Nc = 206, what justifies 
averaging the wake of periodic structure over the 206 
cells proposed by Karl Bane: 
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• However in CLIC for nominal σz = 44um , Ncrit = amax
2/2Lσz = 14 ≈ Nc = 26 in CLIC_G,  

• Furthermore taking shorter bunch like for example in X-FELs: σz = 10 or 2 um Ncrit => 
~60 or ~300 which is bigger or much bigger than Nc. Eq. (2) does not apply 
 

• In the extreme case, 
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Constant impedance travelling wave structure, length L 

𝐺 𝑧 = 𝐺 0 𝑒−𝛼𝑧 − 𝐼𝑅′ 1 − 𝑒−𝛼𝑧  

𝛼 =
𝜔

2𝑄𝑣𝑔
 

Note that: 𝐺 ∞ = −𝐼𝑅′ Ohms law! 

𝜂 = 2𝑌 1 − 𝑒−𝛼𝐿 + 2𝑌2 1 − 𝛼𝐿 − 𝑒−𝛼𝐿  

Where: 𝑌 =
𝐼𝑅′

𝐺 0
 

𝐺 =
𝐺 0

𝛼𝐿
1 − 𝑒−𝛼𝐿 +

𝐼𝑅′

𝛼𝐿
1 − 𝛼𝐿 − 𝑒−𝛼𝐿  


