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Now it is strongly believed that a large variety of galaxies have large-scale magnetic
field of several pG [1]. Observational studies of magnetic fields are usually obtained by
Faraday rotation of the plane of polarization of radiowaves. From a theoretical point of view,
the generation of regular magnetic field structures is explained using the mean field dynamo
mechanism. It is described by Steenbeck — Krause - Réadler equation which is a result of
averaging equations of magnetohydrodynamics. It is quite difficult to be solved exactly, so
different specific approximations gave been developed. As for inner parts of the Milky Way and
some similar galaxies the thin disc dynamo model has been used [2]. At the same time, if we
study the magnetic field in the case of the outer regions, where disc becomes thicker, as well as
in the case of galaxies with large thickness, this model cannot properly describe the structure of
the field. To clarify the results, we can use the thickness parameter in the equations as a
changing value [3]. However, it is much more effective to construct a model that takes into
account the z-structure of the field, as well as the vertical flows of the medium transporting the
frozen-in field. We developed ideas about the dynamo action in thick disks, and compared the
results obtained by different approximations [4]. It is shown that as the thickness of the galactic
disk increases, field generation in it becomes more difficult. However, even in such galaxies the
field can be generated by magnetorotational instability [5].
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