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Abstract: This paper, with the analysis of the propagation characteristics in a lossy cylindrical waveguide and using
small-signal theoretical dispersion relation, presents study on the device stability with influence of the absolute
instability and the backward wave oscillation in TEj;-mode lossy dielectric-load gyrotron traveling wave amplifier.
The numerical results show that lossy dielectric-load can heighten the start oscillation current of absolute
instability, and increase depends on the magnetic field strength and the perpendicular-to-parallel velocity ratio of
the electrons; The thickness of the lossy waveguide increases the start oscillation length of backward wave
oscillation. The combined appropriate selection of the lossy waveguide thickness, permittivity, voltage, the applied

magnetic field and the velocity ratio can effectively give attention to bandwith and instability to ensure the stable
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operation of the gyrotron traveling wave amplifier.
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