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Suppression of anomalous parametric reflection at TWO-frequency MICROWAVE pump 
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The parametric decay instabilities (PDI) excitation is a reason for anomalous reflection and absorption of electromagnetic waves in experiments on laser fusion and RF heating in magnetic confinement devices. Using the harmonic frequency modulation of pump wave, we demonstrated experimentally in [1] a possibility of significant reduction of ion-acoustic wave level excited in plasma due to absolute PDI l ( l’ + s leading to the pump strong anomalous reflection. 

The experiment was carried out in the linear plasma device “Granit”. The argon plasma was produced using the electron cyclotron discharge in a tube 2 cm in diameter and 100 cm long placed in a uniform magnetic field of about 3 kG. The plasma was inhomogeneous both along and across the magnetic field  ne = ne(r, z) and its inhomogeneity scales were a ~ 5 cm and b ~ 0.4 cm, respectively. The maximum density was ne ( 1012 cm-3, electron temperature Te ( 2 eV and argon pressure 2 ( 10-2 Torr. The Trivelpiece-Gould pump wave (f0 =2480 MHz) was 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 absolute parametric decay instabilities l ( l’ + s associated with stimulated backscattering are excited at the microwave power more than 20 mW. 

The effect of the harmonic pump frequency modulation on the PDI was investigated in wide modulation frequency region for 0.1 MHz < fm <10 MHz. However, as it was shown in [2, 3], the strong resonant suppression of the most dangerous absolute inhomogeneous plasma PDI is observed at a minimal frequency deviation (less than 1%) when the modulation frequency is equal to frequency separation of the stable lines observed in the backscattering spectrum which correspond to ion acoustic wave eigen modes excited in plasma by the absolute PDI. Based on this effect a scheme of active PDI feed-back control was proposed in [2]. 

PDI suppression method developed in [2, 3], unfortunately, is difficult realized at high (lasing) frequencies or with powerful RF generators because the fast modulation technique is needed. In the present paper, a possibility of the deep PDI suppression by launching of the additional (small power) pump wave possessing a frequency shifted by the value equal to the frequency separation of ion acoustic eigen modes is demonstrated. The recovery of microwave power absorption at the second pump turn on was studied using measurements of the plasma luminosity and accelerated electron fluxes. 

In our opinion, such experimental arrangement can be realized in a high power laser or microwave plasma heating experiments.
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