COAXIAL WAVEGUIDE FOR SHEET BEAM GYROTRON
OM RANJAN, HASINA KHATUN and A K SINHA
Gyrotron Laboratory, Microwave Tubes Area

CSIR-Central Electronics Engineering Research Institute, Pilani-333031, Rajasthan, India

E-mail: om5886@gmail.com , hasina@ceeri.ernet.in , aksinha876@yahoo.com
ABSTRACT
Gyrotron is a high power microwave tube, which emits coherent radiation at approximately the electron cyclotron frequency or its harmonics. The gyrotron is widely used in plasma fusions, ECRH heating, industrial heating and material processing. The need for high power, high frequency RF sources for the magnetic fusion research experiments has provided much of the impetus for the development of present day gyro oscillators. 
The sheet beam gyrotron is basically a gyro-amplifier. The Gaussian RF beam (TEM00) of a conventional gyrotron can be applied as an input for the interaction with a high-current sheet electron beam drifting along an external magnetic field, with the aim of generating an even higher RF power and without the need for the feedback from the walls of any cavity or the resonator.


For guiding the TEM wave from the input coupler to the interaction region and from the interaction region to the output coupler, a special type of waveguide will be needed because the hollow rectangular waveguide and the hollow cylindrical waveguide don’t support the TEM-mode propagation. So, in the sheet beam gyrotron, coaxial waveguide can be used as a guiding medium. The cut-off frequency of the coaxial waveguide is zero for the TEM-mode propagation; it means that it allows all frequency signals to pass through it which is another very important advantage of the coaxial waveguide.

In this paper, the simulation of the propagation of the TEM wave through the coaxial waveguide has been carried out using MAGIC-3D Software.  A wide range of the frequencies and the power had been taken and the graphs of the input and the output power with respect to the time have been plotted using the MAGIC software. Fig.1 shows the 3D Model of the coaxial waveguide of the sheet beam Gyrotron. Fig.2 shows the input and the output power profile of the coaxial waveguide using the MAGIC code. 

According to these plots, it can be concluded that the coaxial waveguide supports the TEM-mode propagation (Fig. 3) at all frequencies.
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Fig.1 3D- Model of coaxial waveguide
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Fig.2 The Input and output power profile of coaxial waveguide using MAGIC code
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Fig.3 The TEM-mode propagation in coaxial waveguide
