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Magnet random access memories (MRAMs) are believed to replace our current DRAMs due to their shorter access times and due to the fact that they are non-volatile. The memory cell consists of a planar magnetic tunnel junction with its tunnel-magneto-resistance (TMR) being used for readout. Theory predicts TMRs of the order of 1000% and experimental junctions come close to this value, they reach 220% at 300 K and 300 % at 4 K. However, these values steeply decrease as the voltage is increased [1, 2]. STM offers the possibility to measure the spin polarization and TMR on single monodomain particles and in well defined junctions and therefore to address possible reasons of this zero-bias anomaly in planar junctions. We report on TMR values reaching up to 850% for bilayer Co islands on Pt(111) (160 K) and Cr-coated STM-tips (300 K). These values are observed up to biases of ±0.7 V [3].

Magnetic hard disk media are believed to reach very soon a bit density where the magnetic grains used to store one bit become super-paramagnetic, i.e., their magnetization fluctuates due to thermal excitation. Since then the information will get volatile, there is considerable interest in further shifting this limit and in knowing its ultimate value. We report on fundamental studies shedding some light on these issues. Measurements with Magneto-Optical Kerr Effect (MOKE), X-ray Circular Magnetic Dichroism (XMCD), and STM reveal the origin of magnetic anisotropy in nanostructures [4, 5]. We present model systems created by self assembly during atomic beam growth and exploring the ultimate density limit of magnetic information storage. They are characterized by uni-axial out-of-plane magnetization, narrow anisotropy distributions, and the absence of dipolar interactions [6]. We discuss most recent results on bi-metallic islands, such as CoxFe1-x and CoxPt1-x  on Pt(111).
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