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The pump phase modulation was discussed as a possible way of parametric decay instability (PDI) suppression starting from 60th. According to results of homogeneous plasma theory [1], it can serves as an effective method for parametric instability control. On contrary, the analysis carried out in inhomogeneous plasma model for very fast pump phase modulation have revealed high stability of convective amplification coefficient, which appeared to be non-sensitive to modulation [2]. 

In the present paper the results of comprehensive investigations of the last decade are reviewed, revealing a much more complicated and interesting nonlinear inhomogeneous wave system behavior. It is shown that, in general, the wide variety of physical effects is accompanying the parametric decay instability driven by the frequency modulated pump. In particular, the prediction of [2] is confirmed experimentally, but only for the pump frequency modulation much faster than the decay wave transient time in the interaction region. In the case of slower modulation, harmonic or stochastic, the PDI resonant enhancement and suppression may take place instead. 

The experiment is carried out in the linear plasma device “Granit” [3]. The argon plasma is produced using the electron cyclotron discharge in a tube 2 cm in diameter and 100 cm long placed in a uniform magnetic field of 3 kG. The plasma is inhomogeneous both across and along the magnetic field  ne = ne(r, z). The maximum density is ne ( 1012 cm-3, electron temperature Te ( 2 eV and argon pressure 2 ( 10-2 Torr. The Trivelpiece-Gould (TG) pump wave (f0 =2480 MHz) is excited in the plasma with a waveguide. In vicinity of resonant point (ne(z,0)=nc i.e., 2(f0=(2(nee2/me)1/2), where the electric field of the pump  is maximal parametric decay instabilities l ( l’ + s associated with stimulated back- and forward scattering are excited at the microwave power less than 20 mW. 

It is shown that the physical reason for the observed PDI resonant enhancement is provided by suppression of convective losses of the daughter wave from the decay region, drifting due to the slow pump frequency modulation at the ion acoustic speed. 

The effect of the harmonic pump frequency modulation on the PDI is investigated in wide modulation frequency region for 0.1 MHz <fm <10 MHz. It is shown that the strong resonant suppression of the most dangerous absolute inhomogeneous plasma PDI is observed at a minimal frequency deviation when the modulation frequency is equal to frequency separation of the stable lines observed in the backscattering spectrum. These lines correspond to acoustic wave eigen frequencies excited in plasma by the absolute PDI leading to the pump strong anomalous reflection. 

Based on this effect an alternative scheme of active PDI feed-back control is proposed and realized for the first time [4].  It was proposed to use a plasma produced signal at the absolute PDI eigen frequency for the pump frequency modulation. This signal is obtained as a result of the back​scattering signal frequency down-conversion and used to create the feed-back control. Using this method a possibility of substantial (a factor of 5) ion-acoustic wave and anomalous pump wave re​flection suppression is demonstrated. The recovery of microwave power absorption at the feed-back turn on is studied using measurements of the plasma luminosity and accelerated electron fluxes.
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