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Experimental studies of the generation mechanisms of submillimeter waves (0.1 - 0.8 THz) due to collective relaxation of a beam of relativistic electrons (0.8 MeV / 20 kA / 6 μs) in a magnetized plasma were carried out earlier on the GOL-3 and GOL-3T devices [1] and are currently being carried out on a specialized GOL-PET installation [2]. A plasma column 250 cm long and 6 cm in diameter has a variable density in the range (8 1014 -3 1015) cm-3 in a 4.7 T magnetic field. The electron beam has a diameter of 4 cm at a current density of (2-4) kA / cm2. In the described experiments, the local parameters of the beam and plasma were measured. The submillimeter wavelength radiation was also recorded, which exited the plasma column both along the axis of the beam-plasma system and in the perpendicular direction. Given this feature of electromagnetic radiation, we focused experimental studies on measuring the spectral density of the power of radiation extending along the axis of the plasma column.
Experiments have shown that in the case of a strong radial gradient of the plasma density, the main fraction of the power of the submillimeter radiation flux emerging along the axis of the plasma column is concentrated in the frequency range 0.15-0.3 THz, which is located near the frequency of the upper hybrid plasma oscillations [3]. The power spectral density of such a radiation flux under conditions of a strong density gradient is thirty times greater than its value with a uniform distribution of the plasma density over the column cross section. The total power in the indicated frequency range reaches 4 MW with a pulse duration of 3 μs [4]. The report describes the results of the experiments on the generation of a terahertz radiation flux at various plasma density gradients and provides a theoretical analysis of these results.
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