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In this report the results of investigation of plasma-wave phenomena in region of linear conversion of a powerful oblique Langmuir wave in inhomogeneous plasma are presented. The experiments were performed at linear plasma device “Granit” in two dimensional inhomogeneous magnetized argon plasma at pressure ~10-2 Torr, maximal plasma density ~ 5(1012 cm-3 and electron temperature 1 – 2 eV. The density inhomogeneity scale was about 4 cm along magnetic field and 0.4 cm across it.  The oblique Langmuir wave was excited in plasma by microwave pulses at frequency 2.35–2.84 GHz and power up to 1 kW. It propagates along the magnetic field down the density gradient. Linear conversion of this wave takes place in narrow region at the discharge axis where the resonant condition ne = nc is fulfilled. Propagating toward resonance region the oblique Langmuir wave slows down and its field increases. According to the estimation, at power about 20 W the oscillatory energy of electrons is already close to the wave phase velocity. At this condition the resonance interaction of wave with electrons and, as a consequence, the capture of electrons take place. The wave breaking can occur at a higher pump powers. 

In accordance with the above discussion, the acceleration of significant part of electrons is observed in experiment at first moment, which is accompanied then by reflection of launched microwave power. At the pump power under 200 W in 1 (s from the pulse start the satellite, shifted by ~7 MHz appears in the anti-Stokes part of reflected microwave power spectrum. Its frequency shift increases with the pump power up to 10 MHz. The special microwave scattering experiment has shown that observed reflection is related to excitation of parametric decay instability and generation of ion-acoustic waves at frequency 2 – 3 MHz. The observed “blue” frequency shift of reflected signal can be explained by taking into account the propagation of signal in longitudinal non-stationary plasma-wave channel. The density in this channel sharply grows due to high electron oscillatory energy, which exceeds the ionization energy for argon atoms. 

At higher pump powers, the time of reflection onset decreases down to 0.2 – 0.4 (s. The sharp aperiodic droppings of the signal are then observed in the reflected pulse envelope. They are apparently related to the wave breaking in the vicinity of  conversion region.

The work was supported by RFBR and BFFR(collaborative grant 00-0281007 Bel 2000_a, F99R-028). 

