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Generator OF THz radiation based on intense beam-plasma interaction
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Based on the theoretical concepts of the mechanisms of electromagnetic waves generation in a turbulent plasma, we can assume that the electromagnetic radiation in vicinity of the fundamental plasma frequency is generated either in weakly turbulent process of Langmuir oscillations scattering on ion sound waves, or in the process of their conversion on strong gradients of plasma density. Radiation at the double plasma frequency occurs in the merging process of two electron plasma waves of the same oscillation branch. In the theoretical analysis of the problem of electromagnetic wave generation in the system REB-plasma we have shown [1] that under the conditions which can be realized in a laboratory experiment, the electromagnetic emission with a frequency close to 1 THz and a specific power density of 100 kW/cm3 can be obtained at a plasma density above 1015 cm-3.
The first series of experiments [2] on the sub-millimeter wave generation in plasma with a density of about 2 × 1014 cm-3 was carried out at the GOL-3 facility. The operation of this facility was aimed to study the physics of collective relaxation of a relativistic electron beam in a plasma with respect to the preparation of plasma with thermonuclear parameters. The presented report provides a description of the specialized GOL-PET device intended for the generation of terahertz radiation during the high-current REB relaxation in the plasma with a density of (2 - 5) × 1015 cm-3. This device was created as results of the reconstruction of the GOL-3 facility which consisted of the U-2 accelerator and the device "Plasma". The U-2 accelerator is a source of 1 MeV beam with a current up to 30 kA and duration of about 10 microseconds. In accordance of the reconstruction, the magnetically insulated ribbon diode of the accelerator was remodeled to increase the REB current density injected into the plasma more than twofold. In turn, the length of a plasma column in the device "Plasma" was reduced from 12 down to 2.5 meters. This length allows creating by a high voltage discharge the plasma column with the density above 1015 cm-3. The diagnostic complex of the GOL-PET device gives possibility for measuring the parameters of the beam and plasma during the beam injection and for analyzing the frequency composition and polarization of the terahertz radiation emitted from the plasma.
The GOL-3 as part of the long open traps complex is one of the unique physical installations and stands of the Russian Federation. Studies on the generation of terahertz radiation in a plasma are carried out under the RSCF Project №14-12-00610. Spectral diagnostics are developed and manufactured under the State Assignment Contract No. #3002.
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