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Irkutsk Incoherent Scatter (IS) radar - is a monostatic mid-latidude radar for iono-
spheric investigations by the radiowaves backscatter technique at frequencies of ap-
proximately 150MHz. Nowadays, one of important investigation fields carried out
on the Irkutsk IS radar is the investigation of a fine structure of scattered signals -
scattered signal spectra before their averaging over the sounding runs. In this paper
a model of the coherent echo signals is described. The model describes the received
signal as a result of scattering by a number of modulated spatial harmonics of dielec-
tric permittivity, and is based on the radar equation for non-averaged signal, obtained
earlier[1]. The characteristics of spatial and temporal modulations are determined by
macroscopical parameters of the media through the dependence of dispersion rela-
tion for the given irregularities from radar range. The discreet character of the model
causes the appearance of the spectra fine “comb” structure that disappears after aver-
aging. The location of each peak in the “comb” structure is defined by the difference
between spatial harmonic wave number and doubled wave number of sounding signal.
The amplitude and exact shape of the peak are defined by dispersion relation for the ir-
regularities and by the shape of sounding signal and spectral processing “window”. To
describe the experimentally observed and theoretically predicted shape of the single
peak in spectrum “comb” structure a "phase pattern width" parameter was suggested.
The comparison shows a good agreement between the predicted by the model and ex-
perimentally observed parameters of the fine structure over the time and range. This
allows us to use this model in order to improve the diagnostic abilities of the method.
For instance, one of the model applications is the substantiation of the technique of
improving spectral resolution that has been suggested earlier [2] and used nowadays.
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