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Abstract A novel backward wave oscillator based on the superradiance mechanism is designed in this paper. The

superradiance mechanism in the relativistic backward oscillator was studied by the 2.5 dimensional particle simulation

code KARAT. The simulation indicated that with the driving electron beam of voltage 430kV, current 4kA and pulse

width 3.1ns, the device could generate sub-nanosecond microwave with peak power 1.5GW, operating frequency 10GHz,

and pulse width 500ps. The peak power conversion ratio reached 87.2%. Under the superradiance mechanism, the peak

power is proportional to the square of beam pulse width when the latter is less than 3.5 ns.

Key words superradiance, relativistic backward wave oscillator, sub-nanosecond, high power microwave, particle

simulation
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