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An experimental study of a plasma relativistic microwave amplifier with a gain band of about 1.5 GHz and a maximum gain at a frequency of about 3 GHz has been carried out. The wide gain bandwidth of this amplifier circuit has previously allowed the demonstration of amplifier frequency tuning from 2.4 GHz to 3.1 GHz. Microwave radiation with a power of 100 ‑150 MW and a pulse duration of 300 ns was obtained using an electron beam with a current of 2 kA and an electron energy of 500 keV [1]. In this work frequency of input signal was 2.716 GHz.
The waves reflection from the elements of the amplifier output part leads to the occurrence of feedback and to the transition of the amplifier to the self-excitation mode in a wide frequency band 1.5‑3.5 GHz. The latter is due to the fact that the electron beam formed on the explosive emission cathode of the accelerator has a high noise level in the studied frequency range.
Feedback suppression was carried out by placing ceramic microwave absorbers inside the amplifier. The absorbers described in [2] were used. The optimal attenuation coefficient of the absorbing element was found by the selection method and amounted to about 20 dB.
The report presents the results of experiments on studying the parameters of an amplifier without feedback suppression (without an absorber) and with optimal feedback suppression (with an absorber).
Installing an absorber leads to an increase of the maximum energy of the amplified signal Wf0, an increase in its stability in a given range of plasma density values, and a sharp decrease in the noise energy W1. In the plasma density range 5 < n < 8.5 rel. units the proportion of noise W1 / Wf0 does not exceed 11%.
The addition of an absorber to the plasma amplifier circuit leads to stabilization of the radiation frequency, in the plasma density range 6 < n < 10 rel. units, where the maximum energy of the amplified microwave pulse is observed, the radiation frequency of the plasma microwave amplifier is equal to the frequency of the magnetron 2.716 GHz, taking into account the accuracy of its measurement ± 1.9 MHz.
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