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boundary condition  
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simplified wake
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comparison with FEL
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using pipe with corrugated walls for FEL

Using pipe with corrugated walls for a sub‐terahertz FEL
G. Stupakov, SLAC‐PUB‐16171, December 2014
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Using pipe with corrugated walls for a sub‐terahertz FEL
G. Stupakov, SLAC‐PUB‐16171, December 2014

053.01

0052.01
THz 0.34

A 100

p







g

 f
I





 pgp
p

u vv
v

slip condition
cm 8.1

mm 88.0





u

p





gain length cm 7gL

saturation power MW 7.6satP








 












up k
Z
zk

Z
2note:

46.12 
p

bbp
b

rrk
r





argument  of modified Bessel function

?



gain length for other parameters
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Stupakov‘s derivation of FEL gain using wakefield approach

      duuzZuZWzZE  ,,,|| instantaneous longitudinal wake

trick: use wake with retarded source distribution

longitudinal charge density      dzZfzZ ,,, 

   














 duuz

vc
uvZuZWzZE

z

z ,,,|| 

 power gain length, etc

Derivation of FEL gain using wakefield approach
G. Stupakov and S. Krinsky, PAC 2003
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derivation per analogy
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3rd order equation for mono‐energetic beam (energy      ) 0
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(= Stupakov’s result) 


