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A plasma maser is a source of powerful microwave radiation based on the Cherenkov interaction of a high-current relativistic electron beam (REB) and a slow plasma wave. Plasma is used as a decelerating structure, and a rapid change in its density allows you to quickly change the frequency of the generated radiation.
In this paper, a plasma maser in the noise amplification mode was studied. The current of the tubular REB 2 kA was provided by voltage pulses with an amplitude of 250 kV, a duration of 2 ns and a frequency of formation up to 100 Hz. Plasma with a concentration of 1012...1013 cm-3 was created within 100 microseconds by ionization of gas by a separate electron beam. REB transportation and plasma formation were carried out in a magnetic field with an induction of 1 T created by a solenoid. As a result of the interaction of the plasma wave with the electron beam, broadband noise in the microwave range was amplified and the subsequent output of microwave radiation through a conical horn antenna. Such a maser in the mode of formation of single pulses [1] demonstrated a maximum radiation power of up to 400 MW per pulse with a pulse energy efficiency of up to 26%.
[image: ] In this experimental study, the operation mode was implemented in a frequency mode with a repetition rate of microwave pulses up to 100 Hz. Earlier in [2] it was shown that the periodic deposition of a REB current with a duration of 80 ns on the plasma maser collector entails abundant desorption of gases and significant changes in the plasma concentration profile and the maser operating mode in the following pulses.
The figure shows the spectra of microwave radiation of a plasma maser with a current duration of 2 ns, obtained sequentially in different pulses, followed by a frequency of 100 Hz. From pulse to pulse there is a shift of the radiation spectrum towards high frequencies and its expansion, and at the same time a decrease in power was observed. On average, by the 30th pulse, the changes accumulated to the maximum value, as a result of which the spectrum stabilized in the frequency band ~ 2... 20 GHz. The control of the radiation spectra in each pulse during the periodic mode of their formation was the task of this work.
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