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Rotating neutron stars with electric current flowing from magnetosphere into the liquid polar magnetic caps is considered. In the case of simple axisymmetric configuration the current has the one direction in central part of the
polar cap and oposite direction in outer ring. It is shown that the closure of electric current under the surface leads to the differential rotation of the polar caps. Velocity structure is determined by the current distribution on the
star surface. There are two rings rotating in oposite directions. The inner ring rotates always slower than main rotation of the star. The velocity value is proportional to the gradient of the electric current with radius. The
velocity is 1072 — 1074 cm/sec (i.e. the period of rotation is 0.1 -10 years) for typical current changing scale 1 - 102 ¢m, the main rotation period P = 1 sec and magnetic field B = 1012 Gauss.
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Current and velocity profiles
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