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Design and simulation of electron gun for 7.5 MW S-band multi-beam
klystron
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Physics, Faculty of Physics, K. N. Toosi University of Technology, P.O.BOX: Tehran, Iran.
Physics, Faculty of Physics, K. N. Toosi University of Technology, P.O.BOX: Tehran, Iran
Research Institute of Particles and Accelerators, Institute for Research in Fundamental Sciences,
P.0.BOX: Tehran, Iran

Abstract:
This article introduces the detailed design of a multi-beam electron gun that will be used for a

7.5 MW S-band multi-beam klystron. Total numbers of electron beamlets in this electron gun is
40. The operating voltage and current of this electron gun is 55 kV and 304 A, respectively. Single
beamlet perveance is 0.59 micro-perveance and the total perveance of the gun is 23.6 micro-
perveance. To meet the requirements of the electron gun operation life time and in accordance
with the recent achievements of researchers in the Iranian scientific organizations, current density
of the cathode has been selected to be 7.5 A/cm?. For more efficient and optimal design of the
electron gun, the simulations have been done and compared for two cases of cold and hot states.
The cold state simulation is our preliminary estimates of dimensional and operational parameters.
In comparison with real state of operation, displacement results of the gun geometrical dimensions
due to cathode heating are applied for simulation study of gun parameters variations. This
simulation were done in the software of CST and Ansys and the results are in good agreement.
Keywords: multi-beam klystron, Electron gun, Thermomechanical Simulation, Cathode
current density, Perveance
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