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Extended Abstract
Gyrotron is a high power microwave tube, which emits coherent radiation at approximately the electron cyclotron frequency or its harmonics. 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. 
A mode converter for a microwave system, said mode converter being able to receive microwave energy at an input thereof in the form of a input mode (like TM01 mode) of circular waveguide, said mode converter being able to fundamental required mode (like TE01 mode). Based on the mode coupling theory, circular waveguide mode converter for Gyrotron is discusses in detail. The mode converter is used to transform the TE03 operating mode to the TE01 mode for injection into a corrugated transmission line. The design of the mode converter is very crucial to ensure high conversion efficiency and also prevent reflection of the power back in to the tube. An external mode converter necessary for this gyrotron is likely to be large and demands a lot of care in the assembly and mounting of the mode converter. The design is described below. The mode converter system includes three sections: (1) Rippled-wall TE03-to-TE01 mode converter, (2) Bent waveguide TE01-to-TM11 mode converter, (3) Tapered corrugated waveguide TM11-to-HE11 mode converter. An approximate design of these components is given here; however, a more rigorous analysis should be used for the final design. Coupled mode analytical theory can be used to design the rippled-wall mode converter. The number of periods of sinusoidal ripples should be larger than 3 to apply the analytical theory. We used 5 periods in this preliminary design. The period length is the bounce wavelength between the modes TE03 and TE01 in an 85 mm diameter waveguide.
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Where, k is a wave number, a is the waveguide radius, ν03=10.17 and ν01=3.832 are the zeros of Bessel function J1. Therefore, d=225 mm, and the mode converter length 5d=1.1 m. The amplitude of ripples can be determined using the coupled mode theory.

Fig. 1 shows the schematic of the mode converter for converting the operating TE03 mode into the TE01 mode of a waveguide. Fig.2 shows the return loss and insertion loss performance of mode converter. 
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Fig. 1 Schematic figure of the mode converter
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Fig.2 The return loss and insertion loss performance of mode converter

The study of high-power mode converters continues to be of great interest for a number of microwave applications, including nuclear fusion, radar and particle accelerators because the desired mode for the application is usually different from the output mode of the source, and the converters are needed to make the transformation. Usually, the converters are designed to convert 100% of a single mode into another pure mode,

