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Abstract
Gyrotron is a high power, high frequency microwave wave tube. It 
is capable of providing hundreds of kilowatt of power at millimeter 
and sub-millimeter wavelength [1-2]. The gyrotron is also called 
fast wave device, where the phase velocity of the electron beam 
is comparable with the velocity of light in free space. The major 
components of gyrotron are magnetron injection gun, beam 
tunnel, RF interaction cavity, nonlinear taper, output window 
and collector. The gyrating electron beam has linear as well as 
angular velocity often called as the axial and transverse velocity. 
The gyration of beam occurs due to crossed electric and magnetic 
field. This gyrating beam interacts with noise (RF field) generated 
in cavity. In the cavity, the desired resonance frequency sustains 
and other competing frequencies decay out. The electron beam 
interacts with the desire frequency RF field and its kinetic energy 
is supplied to the RF field. So the gyrotron can emit coherent RF 
radiation at approximately the electron cyclotron frequency or its 
harmonics. The gyrotrons are mainly used for Electron Cyclotron 
Resonance Heating (ECRH) in thermo nuclear fusion plasmas. 

Other applications include the high power communications, 
industrial heating and material processing.
The paper presents the multimode beam-wave interaction analysis 
for the 28GHz/200kW gyrotron. Using in-house mode selection 
code GCOMS, TE03 is selected as operating mode [3]. The 
commercial software CST-Particle Studio-2011 has been used 
for modelling conventional linear tapered interaction cavity and 
the interaction of electron trajectories with RF. The multimode 
[4].Figure 1 shows the temporal response of output signal for 
TE03 and its competiting modes at 0.92T. The analysis shows 
the power carried by the main operating mode as well as nearest 
competing modes, energy distribution and variation of electrons 
relativistic factor before and after the interaction. The peak output 
power, 240.1kW is observed at 23.8GHz and the main mode TE03 
contributes 86% of the total power. The rest power is contributed 
by the competiting modes. The results are in agreement with the 
fact that the maximum power is carried by the main operating 
mode. The obtained result successfully validates existing results 
of 3D PIC code, MAGIC.

Fig. 1: Temporal Response for Output Signal for Main Operating Mode TE03 and Nearby Competing Modes
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