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According to the papers [1-3] in the conditions of the non-stationary low polar ionosphere there exist two approaches to
the solution of VLF inverse problem. In the both approaches due to the relative quantity smallness of the measured
input VLF data (5-6 magnitudes) only two parameters (as functions of time) characterising the bottom part of
ionosphere are determined by the procedure of minimising the functional containing the differences between the
measured and calculated data. In the first approach these parameters are: the complex reflection coefficient of radio
waves from the low ionosphere varying intensively (according to the geophysical factors), in the second - two
parameters due to which the low part of the ionosphere profile Ne(z) (where z is the altitude) is approximated.
In the first approach it is more suitable to work with an effective height h of the ground-ionosphere wave guide  instead
of the complex reflection coefficient argument [4].  This h is an altitude of a top boundary of a ground-ionosphere wave
guide  with a homogeneous non-conductive medium inside and it is such a boundary relative to which the reflection
coefficient (for vertical polarisation of e. m. waves) for a given frequency (12,1 kHz) is real and negative.
In the second approach (after the solution of the inverse problem) it is possible to state correspondence between an
effective electron concentration profile for some fixed moment of the geophysical disturbance and an effective height
h´ for an effective wave guide relative to which the surface impedance is real (without an imaginary part) and below
which the medium is not ionised [5]. In the frames of the approach being discussed it is possible to make so that one of
a profile Ne(z) parameter z0 should coincide in its value (approximately) with the value of h´ [ 6, 1, 2].  In the papers
indicated the parameter z0 is a junction point of two exponential functions.
If for the cylindrical special functions in the region near the top wave guide boundary to use the  asymptotic
approximations  then the following Fresnel formula for plane electromagnetic waves is correct: R = (cos ψ � δi)/ (cos ψ
+ δi), where R is a complex reflection coefficient as a function of an incidence angle ψ relative to the top wave guide
boundary which is characterised by an impedance δi. According to this correlation one sees that in the case of real δi

and of inequality  cos ψ << δi there is an approximation R ≈ �1. This fact explains the nearness (with the accuracy of
one km) of the h and h´ values achieved in the papers [1, 2].
According to the stated we have for our set of profiles the relation h ≈ h´ ≈ z0 [1, 2]. So the problem of finding of the
two Ne(z) parameters according to the two known parameters of the first approach  becomes a problem of one
parameter calculation, i. e. the problem of β parameter finding (where β is a gradient of the lowest profile  part)
according to the module of reflection coefficient R, corresponding to the first or the second ionosphere ray which is an
incident one on the boundary with an altitude value equal to h (the distance between the radio emitter and receiver was
near 900 km).
An iteration calculation process, in which  the numerical calculation of Ricatty equation is used for the inhomogeneous
(according to z) isotropic ionosphere [7], of finding such a β with which for the given ψ one gets the needed value of
|R| from the effective ionosphere profile Ne(z, z0, β) solves the problem indicated in the name of the work (with an
effective collision frequency profile νeff(z) somehow fixed [5, 7]).
The pointed algorithm is possible to use for the analysis to the geophysical VLF disturbances for the radio traces of
middle zone (600-1200 km) and for the frequencies 10-16 kHz if it is known that the effective electron concentration
profile is monotonous [1, 2].
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