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Abstract

We propose a triode type thermionic RF gun with an additional small cavity that provides initial acceleration 
phase nearby the cathode independent of the main cavity phase in order to suppress back-bombardment effect. 
Results from PIC simulations show that the back-bombardment power can be reduced more than 80% and the 
peak current of the output electron beam will be improved greatly by supplying a moderate RF power of tens kW 
to the additional small cavity. A prototype design of a triode type thermionic RF gun was completed. The cavity 
parameters, namely the quality factor, shunt impedance, and coupling coefficient of the additional cavity with an 
RF feed coaxial cable were designed. The predicted output beam characteristics would lead to promise the first 
lasing of the KU-FEL.  
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3 Wehnelt  

4.5 rms
r z B

Pback  [kW] 36 3.6 
Ipeak  [A] 17 114 

r  [�mm mrad] 2.5 2.0 
z  [psec MeV] 0.046 0.012 

B [A/(�mm mrad)2 keV] 0.27 1.6 
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