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Abstract

Magnetic vortices in thin (anti)ferromagnetic films can realize mobile objects, which can be injected,
manipulated, and detected by electrical currents. We develop a nonequilibrium thermodynamic
perspective on the emergent topological hydrodynamics of vorticity, as a new paradigm for yielding
spintronic functionality. A flow of vorticity injected across a magnetic strip, which can be controlled by
the interfacial spin torques, builds up a magnetic winding density along the strip, which is akin to
charging a capacitor by an impinging electrical flow. We thus show how a simple insulating magnetic
strip can realize an effective RC circuit for vorticity transport and discuss how it can be used for
(topological) energy storage.
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