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High Frequency induced ionospheric turbulence
Grach S M., Sergeev E.N., Shindin A.V.

New components of ionospheric turbulence induced by high frequency
heating facilities at increase power has been observed

The impact of high-power radio waves on the near-Earth environment was first
described in the 1930s with the discovery of the Luxemburg-Gorky effect, in which
a powerful wave, transfers part of its amplitude modulation to a weaker wave as
they propagate in the lower ionospheric layers. The onset of systematic
investigations into the interaction of high-power electromagnetic waves with the
ionosphere dates to the early 1970s. The pump wave at frequencies from 2.8 up to
10 MHz induces artificial ionospheric turbulence (AIT) in plasma resonance regions
(where plasma electrostatic waves can be excited) at altitudes of 200±300 km.
Today, this investigations are carried out at specialized installations (heating
facilities) located in near polar regions: European Incoherent SCATter scientific
association (EISCAT), Tromso, Norway, and High Frequency Active Auroral
Research Program (HAARP), Alaska, USA, or in the mid latitudes: Sura, Nizhni
Novgorod region, Russia. A meaningful AIT manifestation consists in the
generation of high-frequency stimulated electromagnetic emission with frequencies
varies from 0.9 to 1.45 MHz, depending on the altitude at which the pump wave
interacts with the ionospheric plasma and the geographic location of the heating
facility.
At the effective radiation power of the HAARP facility 3600 MW and the Sura
facility reached 270 MW we discovered new components in AIT stimulated
spectrum with the frequency shift (4’6) kHz and (40’220) kHz down pump
frequency.
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