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There have two different approaches been developed to analyze the magnetic information contained in an STM micrograph. One performs a local point-by-point tunneling spectroscopy measurement, which requires a well-defined spin-split electronic state of the tip, e. g. a spinpolarized surface state. This state is used to probe the samples’ spin-split electronic state at a certain energy. Our approach uses a spin-modulation technique whereby the tip magnetization is modulated periodically, and the resulting AC signal carries the magnetic information. This is a versatile method because there is no well-defined electronic state of the tip required (only that the tip acts as a source of spin-polarized electrons), and works independently of the bias voltage. A tip electrode in the shape of a disc provides a well defined direction of the magnetization in-plane and allows a precise determination of the sample magnetization direction. A second measurement with tip or sample rotated by 90° allows a vectorial reconstruction of the magnetization in the surface. This is demonstrated for an (-Mn surface where a non-collinear magnetization structure is found across the magnetic unit cell, twice as large as the crystalline unit cell. The detailed spin structure is seen to be far from simple antiparallel orientation, having vortices and antivortices within the unit cell.
The former approach has been used to study inelastic spin-polarized tunneling from a Fe tip into bulk Fe and Co on Cu(111). We observed substantial magnon excitation with a probability of 2 % per tunneling electron per monolayer of Co (27 % for bulk Fe). We obtain a lateral resolution of a few nm at present for magnons.

