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Elongated magnetic nanoparticles attract continuing attention because of potential technological applications such as high-density information storage as well as because magnetic nanowires provide a unique testing system for theoretical models. Iron particles of 5 – 20 nm in diameter and generally 80 – 250 nm in height may be grown by STM assisted CVD, an advantageous technique for exact positioning of individual Fe particles on different substrate materials. The particle’s magnetization reversal is studied using gated Hall magnetometer devices made from GaAs/AlGaAs 2DEG heterostructures. Detailed studies of the low-frequency 1/f noise enabled the optimization of the device performance to a moment sensitivity of better than 104 B which allows for single particle measurements. The investigation of such particles is not only driven by the quest for a more detailed picture of the magnetization behavior of the particles themselves but ultimately to apply these small and local magnetic flux sources to intentionally influence and investigate other materials. A first step in this direction is to study heterostructures of magnetic particles and an underlying magnetic film. In such structures, an enhanced interaction between the particles, as well as interactions between the particles and the magnetic film is observed. We also find that the transport properties of the magnetic film are highly sensitive to the actual magnetization state of a particle array grown on top. 

