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Exact nonlinear solutions of Vlasov-Maxwell equations are important tool in study of kinetic instabilities in plasmas of various configurations, wave - beam interactions, large amplitude wave evolution et al. The list of the known types of such solutions is not too large (see. [1-4]). In the present work the class of all solutions satisfying the complete spiral symmetry (which mean that any space or time translation is equivalent to a rotation around some axis) is considered. In spite of the strict constraints imposed by the symmetry, the class of the spirally-symmetric solution (intersecting with the classes of [2-4]) appears to be rather multiform, containing the different kinds of waves (whistlers, Alfvén and fast electromagnetic waves) as well as equilibrium configurations.
The purposes of this work are to present the general technique of construction of the spirally-symmetric solutions and to indicate the new type of the exact solutions containing an uniform electric field along the axis of the spiral symmetry.

The invariance under transformations of the 4-parametric group allows to determine all constants of particle motion in the spirally symmetric fields. But the spirally symmetric distribution functions can depend on the only two of the constants. The arbitrariness of this dependence is restricted only by the relations, which provide the currents required for maintenance the required fields. It is shown that the distribution function spiral symmetry requires the relation Bz Ez=0 (here the subscript z refers to a projection on the spiral axis). Solutions with nonzero Bz were used in [5] for analysis of the nonlinear saturation state of the Alfvén ion-cyclotron instability. Equilibrium configurations with nonzero Ez  could be useful for study kinetic effects in RFP configurations with a radial electric field.
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