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One of the most important problems in the of the lonospheric Alfven Resonator (IAR)
studies is the problem of a generator (or generators) of the IAR oscillations. We con-
sider only the regular sources for IAR oscillations. Non-regular sources such sprites
and blue jets cannot supply the continuous energy input into IAR and are not con-
sidered here. Electromagnetic emissions from the world thunderstorm centers exist
permanently and could be the energy source for the IAR oscillations. But a compar-
isonof the observational results with the numerical simulations shows that the contri-
bution of the world thunderstorm centers to the mid-latitude electromagnetic field in
the frequency range from several tenths Hertz to several Hertz is negligible and can-
not provide observed intensity of signal at IAR frequencies. The nearby thunderstorms
can also be an energy source for IAR. The temporal evolution of IAR structures is an-
alyzed on the base of observations at Kamchatka. Several pulses following the initial
pulse caused by a discharge are observed in the IAR frequency range. The time be-
tween the peaks is about two seconds. A model of the IAR excited by a nearby single
impulse is developed. The occurrence of several peaks in the azimuthal component is
caused by the reflection of the signal from the ionospheric upper boundary. The calcu-
lated value of the time between peaks agrees with its experimental value under typical
traveling times of an Alfven pulse from the E-layer to the reflection point in the mid-



latitude ionosphere. Thus, nearby thunderstorms can give a non-negligible input to
the IAR power spectrum. The fluctuations of neutral gas velocity at the heights of the
ionospheric E-layer can be an additional source of energy for the IAR resonant struc-
tures. The neutral wind velocity in the E-layer changes from several tens to a hundred
meters per second. The neutral gas flux causes the charged component motion and the
ionospheric current in the E-layer through neutral-ion and neutral-electron collisions.
Fluctuations of the ionospheric neutral component velocity result in the alternating
ionospheric current. This current radiates magnetohydrodynamic (MHD) waves into
the upper ionosphere and the magnetosphere. The current fluctuations are modelled
by a random in time and space process. The calculated power spectrum of the ground
magnetic field components is similar to the power spectra of the magnetic field fluc-
tuations observed at the Earth surface at the IAR frequency range.
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