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The presentation is devoted to modeling oblique sounding of the ionosphere layer F2 by powerful wave beams.
Part of its energy propagates trough the ionospheric layer, the other part goes back along a downward trajectory.
However, nonlinearity leads to further stratification of the ionospheric layer. A new feature, in comparison with
the linear case, is appearing a narrow waveguide beneath the F2 layer maximum which traps a small part of the
beam energy.
• We study the relationship between these parts of the wave field in a simplified model of parabolic F2 layer, with
nonlinearity caused by thermal plasma expulsion from the high field intensity region.
• We model and analyze of the interaction of a powerful obliquely incident wave beam of decameter radio waves
with the ionospheric layer F2.
Oblique propagation of a powerful HF wave beam in the ionospheric F2 layer leads to additional plasma
stratification, in particular to the formation of an artificial waveguide controlled by the beam intensity. We show
that formation of the artificial waveguide is a nonlinear effect. The problem of efficient feeding the artificial
waveguide depends on the ability to create in the F2 layer high values of the HF electric field compared with the
characteristic “plasma fields".
Analytical results are supplemented with numerical estimates of the effects. The proposed investigation can be
used in Space Weather Services.


