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Ion cyclotron resonance heating (ICR heating) plays a key role in plasma applications such as plasma reprocessing of nuclear fuel, ICR isotope separation, and the VASIMR space plasma engine. However, as a result of the Alfvén resonance phenomenon, the Alfvén oscillations used to heat the ion component of the plasma can be effectively transformed into lower-hybrid ones, which have a significant longitudinal component of the electric field, that, in turn, can lead to preferential heating of electrons, but not ions. 
To identify the leading heating mechanism, which is realized under VASIMR conditions, a two-dimensional analysis of ICR heating should be carried out - it is necessary to take into account both the longitudinal inhomogeneity of the magnetic field, which initiates the ICR heating by the magnetic beach method, and the natural transverse inhomogeneity of the plasma density, which predetermines the Alfvén resonance phenomenon.  
In the well-known works, only separate mutually exclusive approximations of the longitudinal inhomogeneity of the field with the transverse homogeneity of the density are considered, and vice versa [1,2]; one work takes into account the two-dimensional inhomogeneity of the problem, but considers unimodal heating [3]. 
An attempt is made in this work to consider a model that takes into account inhomogeneity in both directions and accepts a model of a real helical antenna as a heating source. It has been found that at values of plasma density n0 = 1012-1013 cm-3, as well as the selected configurations of the antenna and magnetic field, absorption occurs mainly in the ion cyclotron resonance region. 
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