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Modeling OF RADIO-wave pumping and damping DYNAMICS IN Modified Ionosphere 
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The numerical simulations of the action of self-consistent incident powerful electromagnetic wave absorption arising in the regions of artificial plasma turbulence excitation at formation saturation and relaxation stages of turbulent structures [1,2] to reflection index dynamics are carried out. 

The nonlinear Schrödinger equation in inhomogeneous plasma layer with incident electromagnetic wave pumping and radiation damping [3] is extended with the imaginary part of plasma dielectric constant (volume damping) in the regions with strong electromagnetic field. The volume damping is considered to be a result of the energy transformation from electromagnetic waves to plasma ones at resonance interaction regimes. The damping peculiarities: hard excitation, nonlinear hysteretic character; are taken into account [4,5]. 

Modeling demonstrates that the amplitude and period of reflection index oscillations at the formation stage slowly depend on damping parameters of turbulent plasma regions. At the saturation stage the transformation from quasiperiodic and chaotic regimes [3] to stationary regime is shown. Transient processes time increases with the incident wave amplitude increase and damping decrease. 

For some regimes and model parameters it is obtained that the calculated reflection and absorption index dynamics of radio wave, incident onto inhomogeneous plasma layer, agrees qualitatively to the experimental results for ionospheric strong plasma turbulence study. The correlation emphasizes are the next: the registration of the oscillations of reflected wave, small-scale ionospheric plasma density stratification and effects of strong Langumuir turbulence dynamics [6-8]. 
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