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We study formation of stable periodical magnetization structures in planar ferromagnetic 
nanosamples under the action of a transversal spin-polarized current via Slonczewski-Berger 
mechanism. The influence of the spin-current, whose polarization is directed along the normal 
to the ferromagnetic plane, leads to formation of various periodical magnetization patterns 
just below the saturation current. A square vortex-antivortex lattice is formed in two-
dimensional films [1,2], a one-dimensional domain structure is formed in a wire [3] and various 
intermediate vortex-antivortex structures are formed in a stripe [4]. We developed a linear 
theory of instability of the saturated state for thin films under the influence of spin-polarized 
current and proposed a mechanism of current-induced vortex-antivortex superlattice 
formation. In the case of a thin nanowire with square cross-section we found that periodical 
domain walls structure appears for small thicknesses, for large thicknesses the periodical 
structure is absent and the saturation process is characterized by a hysteresis. For the case of 
nanostripes we also demonstrated that the dependence of the saturation current on the stripe 
width is nonmonotonic one. Also we found a variety of stable regular structures which appear 
in the process of the nanostripe saturation and studied the influence of Oersted field on them. 
All theoretical results are verified by micromagnetic simulations.      
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