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At present the theory of 2-D helical vortex dynamics are based on various analytical components, which holds true for all values of the helix pitch, such as (i) the 2-D Biot-Savart law for helical filaments represented by Kapteyn series [START_REF] Hardin | The velocity field induced by a helical vortex filament[END_REF] or rewriting in a form with singularity separation [START_REF] Okulov | Determination of the velocity field induced by vortex filaments of cylindric and weak conic shapes[END_REF] (fig. 2); (ii) solutions of helical vortex tubes with finite core, governed by series expansion of helical multipoles [START_REF] Fukumoto | The velocity field induced by a helical vortex tube[END_REF]; (iii) relations between the induction of vortex filaments and the self-induced velocity of helical vortex tubes [START_REF] Boersma | On the self-induced motion of a helical vortex[END_REF] resulting in a closed analytical solution of the helix motion [START_REF] Okulov | On the stability of multiple helical vortices[END_REF]; (iv) analytical representation of Goldstein's solution for the circulation of a helical vortex sheet in equilibrium [START_REF] Goldstein | On the vortex theory of screw propellers[END_REF]; (v) Kelvin's N-gon stability problem of point vortices generalized to multiple helical vortices [START_REF] Okulov | On the stability of multiple helical vortices[END_REF][START_REF] Okulov | Stability of helical tip vortices in a rotor far wake[END_REF]. 
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 1 Figure 1. Examples of 2-D flows with rectilinear (a) and helical vortices (b); 3-D paths of fluid particles induced by single helical vortex filament in a cylinder (c).
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 2 Figure 2. Isolines of the azimuthal velocity field induced in cross-section by helical vortex filament: (a) inaccurate simulation by finite part of the Kapteyn series with unreal singularities on cylinder supporting the helix; (b) accurate simulation after separation of the singularity along the helix filament in the Kapteyn series [3].
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 3 Figure 3. Two possibilities for equilibrium of helical vortex pairs and its prototypes from point vortex pairs: (a) centre or axis of rotation lies on the same hand from both point vortices; (b) centre of or axis rotation lies between ones
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 4 Figure 4. The circulation ratio β of the two helical vortices in equilibrium rotation as function of their relative proximity for different values of helical pitch h: 1.5 (dash-dotted lines); 2(dashed lines); 5 (dotted lines); infinity (solid lines). Circle and point indicate equilibrium of the helical pairs with different levers.