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asymptotic behaviour for
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simplified wake
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comparison with FEL
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pipe with surface impedance
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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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power gain length (cold beam, on resonance)



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

?



gain length for other parameters
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different energy and pipe radius
still current=100 A and 0.33 THz

for plasma oscillations:
emittance= 1um
beta_av=2m
gamma=10 ‐‐> Sp =    2.56 m

20                10.49 m
30                25.30 m



Stupakov‘s derivation of FEL gain using wakefield approach
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trick: use wake with retarded source distribution
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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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pipe with surface impedance: 
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3rd order equation for mono‐energetic beam (energy      ) 0
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pipe with surface impedance: 
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(= Stupakov’s result) 


